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Summary

Many countries, including Ireland, have invested substantial sums in Information and 

Communications Technology (ICT) in schools in recent years. While such 

investments may aim to ensure that all learners benefit equally from ICT, there have 

been suggestions that variations in within-school use o f ICT may mirror the existing 

inequalities in ICT in society. In-school use o f ICT may therefore serve to reinforce 

rather than reduce the digital divide.

This study is an examination o f the patterns o f adoption and usage o f  ICT in Irish 

schools in the period 1998 to 2000, during a national initiative aimed at developing 

the use o f ICT in schools. The study is based on large-scale surveys o f schools, 

conducted at the beginning and end o f the period under study. All o f the schools 

involved in the national initiative were surveyed, and high response rates were 

achieved. In addition a more detailed examination, based on interviews and school- 

wide teacher surveys, was conducted in a small sample o f schools.

The thesis is organised around three central themes. The first is the question o f 

whether school use o f ICT mirrored existing social patterns. In this analysis the 

survey data is used to examine whether schools serving disadvantaged groups in 

society were different from other schools in either their amount or their type o f use o f 

ICT. The second major theme is concerned with gender, examining whether girls had 

different experiences o f ICT from boys, particularly in single-sex schools. The third 

theme may be termed the adoption o f ICT in schools. This examines how the 

conventional theory o f  adoption o f innovations may be applied to ICT in schools, and 

seeks to identify the factors associated both with presence o f computer equipment, 

and with high use o f ICT within subject areas.

The groups that are traditionally associated with lower use o f ICT, the socially 

disadvantaged, and to lesser extent girls, were not found to be at a disadvantage in 

terms o f  the equipment in their schools. However there were indications that these 

groups received a qualitatively different experience o f ICT, with less emphasis on the 

“ information age” skills, and on the use o f ICT in support o f “emergent practices” in 

teaching and learning. Thus the practices in schools are neither neutral nor acting to 

reduce the digital divide. In fact, the practices recorded in 2000 leave grounds for



serious concern that schools may reinforce existing inequalities by offering the 

highest level ICT experience to the groups already associated with high ICT use.

The existence o f these differences in the use o f ICT suggests that the quality o f use o f 

ICT, and the variation with socio-economic status and gender, were not determined by 

central policy, but constructed at school level. A series o f  factors was found to be 

associated with the type o f use o f ICT. Teacher participation in postgraduate courses 

focused on ICT in education and in short courses specifically focused in integration 

were associated with use o f ICT within subjects. These findings suggest that the 

provision o f basic skills is not sufficient to ensure integration o f ICT, and that courses 

that develop a pedagogical understanding are important. The study also highlighted 

the importance o f  some school level factors, including the role o f the school principal, 

school planning for ICT, the status o f  the ICT co-ordinator, and the location o f 

computers in classrooms.
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CHAPTER 1

INTRODUCTION

In most developed countries, the use of Information and Communications 

Technology (ICT) in education has become a significant part o f  education policy, 

and has resulted in substantial expenditure. In 1999, OECD countries invested $16 

billion in ICT in education, representing 1% to 2% of  total education spending.' In 

the US, annual expenditure on technology by schools reached $4.34 billion by 

1996-97." By 1999, expenditure on ICT in education in the US had exceeded that 

on textbooks.^

In many countries, explicit programmes to support ICT in schools were announced. 

In the US in 1996, President Clinton announced a plan to connect all schools to the 

‘information highway’ by the year 2000, and similar policies were adopted in 

Denmark, Finland, the Netherlands, Portugal and Spain.'' In the UK, the 

government announced the National Grid fo r  Learning  and it set aside funding to 

develop the ICT skills o f  teachers.^

ICT skills have also been identified as a priority for the EU, where the following 
targets were set in June 2000:

• Every citizen be equipped with the skills needed to live and work in 
the new information society

• Member States ensure that all schools in the Union have access to 
the Internet and multimedia resources by the end o f 2001

• M ember States ensure that all the teachers needed are skilled in the 
use o f  the Internet and multimedia resources by the end o f 2002

' OECD. E-Learning, The Partnership Challenge, (Paris: OECD 2001), p l9 .

 ̂ Jane M Healy, Failure to Connect, (New York: Simon and Schuster, 1998), p80.

 ̂OECD, Education Policy Analysis 1999, (Paris: OECD, 1999), p49.

Willem Pelgrum and Ronald Anderson, IC T  and the Em erging Paradigm  fo r  L ife Long Learning: 

A W orldwide Educational Assessm ent o f  Infrastructure, Goals and practices, (Amsterdam: 

International Association for the Evaluation o f  Educational Achievement, 1999), p2.

 ̂ Marilyn Leask and Norbert Pachler, eds. Learning to Teach Using IC T  in The Secondary School, 

(London and New York: Routledge, 1999), p.wii.
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• Schools are progressively linked to the very high-speed trans- 
European network fo r  electronic scientific communications to be 
created by the end o f 2001

• Europe's education and training systems must adapt to the 
knowledge society’. '

In response to these needs, the EU embarked on the eEurope 2002 plan, which will 

seek to ensure that all pupils are digitally literate by the time they leave school.^

Ireland was no exception to this trend, and in November 1997 launched an 

Education Technology Investment Fund o f  £250 million,^ with the aim of 

“developing our education system....to meet the needs of a rapidly growing 

knowledge-based economy”.'̂  One part of this investment was a programme aimed 

at developing the use of ICT in primary and post-primary schools. This 

programme, known as Schools IT  2000, involved public expenditure o f  £40 million 

over 3 years, with additional funding from private enterprises.^

The programme activities focused on four main areas, which can be summarised as 

infrastructure, training, pilot projects and support services. The programme issued 

direct grants to schools to purchase equipment, totalling £15 million in 1998. In a 

parallel action the national telecommunications company, Telecom Eireann, 

provided each school with one computer, Internet access, and a telephone or ISDN

‘ L isbon European C ouncil, 2000 . (Reported at

http://europa.eu.int/com m /inform ation societv/eeurope/actionplan/actionlines en.htrn")

 ̂ European C om m ission. eE u rope 2002: An Information Society  f o r  A ll (Draft A ction Plan 2000), 

p l4 .

 ̂ Jerom e M orrissey, “The Schools IT 2000 Initiative in the Republic o f  Ireland”, in D isso lv in g  

B oundaries, IC T  an d  L earn ing in the Information Age, proceedings o f  a conference in Dublin  

(Ireland: NCTE, M ay 1999).

M inister M icheal Martin, speaking at the launch o f  the Education T echnology  Investm ent fund, 

cited in Jerome M orrissey. “The Schools IT 2000 Initiative in the R epublic o f  Ireland” . In 

D isso lv in g  B oundaries, IC T  an d  Learning in the Information A ge, proceedings o f  a conference in 

D ublin (Ireland: NCTE, M ay 1999).

 ̂ An Roinn O ideachais agus Eolaiochta, Schools IT  2000, A P o licy  F ram ew ork  f o r  the N ew  

M illenium  ( \ 991) .
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line with 5 hours of free usage per week.' Short courses were developed and 

provided free to teachers in locations throughout the country. Further funding o f  

£3.5 million was distributed to schools participating in pilot projects known as 

Schools Integration Projects (SIPs) aimed at developing good practice and 

experimenting with innovation in ICT. In total these involved 228 schools in 48 

different projects.“ In addition a website named ScoilNet was developed to support 

teachers and provide on-line resources.^

This study is an examination o f  the changes in ICT in Irish schools during the first 

two years o f  the Schools IT  2000 programme. Based on surveys o f  schools before 

and after the initial part o f  the programme, it examines how patterns o f  ICT in 

schools changed during the period. This study does not attempt to demonstrate the 

educational value of ICT, nor does it attempt to evaluate the Schools IT  2000  

programme. Instead it is focused on the patterns o f  adoption o f  ICT, asking which 

schools had the most and least ICT.

Measurement of ICT in schools is relatively unproblematic when it is confined to 

measurement of the amount o f  equipment. However, when this is extended into 

consideration o f  the usage o f  the equipment, the picture becomes more complex. 

The value assigned to usage o f  ICT is dependent on the viewer’s perception o f  the 

purpose o f  having ICT in schools. This purpose is not always clear or agreed and 

therefore deserves some consideration.

' An Roinn Oideachais agus Eolaiochta, Schools I T 2000 A chievem ents to Date, published on the 

Department website at www.irlgov.ie/educ/it2000/it2000update.htm (1998).

■ Jerome Mon'issey, “The Schools IT 2000 Initiative in the Republic o f  Ireland” , in D issolving  

Boundaries, IC T  and Learning in the Information Age. Proceedings o f  a conference in Dublin, 

(Ireland: NCTE, May 1999), p51.

 ̂ Ibid.
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1,1 Rationale for the Use of ICT in schools

The investment in ICT in education has been justified using a variety o f  arguments. 

H aw kridge has distinguished four major rationales for the introduction o f  

computers into education, which he has named the vocational, social, pedagogical 

and catalytic rationales.' The first two o f  these are concerned with learning about 

the technology, while the latter two are concerned with the use o f  technology in 

support o f  other learning.

The vocational rationale is concerned with the use o f  ICT in schools to develop ICT 

skills needed for employment. The social rationale involves a broader view o f  ICT 

skills, m aking the argument that ICT skill is becoming an essential life-skill, and 

therefore that it is important that schools ensure universal access to ICT skill.

The pedagogical rationale centres on the belief that ICT can be used to improve the 

quality o f  teaching and learning, other than learning about ICT. This m ay include 

the use o f  ICT in m any kinds o f  roles, but the thinking has often focused on the use 

o f  ICT to facilitate a move towards constructivist or project-based learning. The 

catalytic rationale is a further extension o f  this thinking, m aking the argument that 

the introduction o f  ICT into schools can act as a catalyst for a broader educational 

change.

These rationales carry logical implications for the type o f  use o f  ICT in schools. I f  

the purpose o f  ICT in schools is to ensure universal ICT skills, then it is important 

that schools provide skills to all, and particularly to those who would otherwise not 

acquire them. Likewise, i f  the purpose o f  ICT is to support learning o f  other 

subjects, then it is important that ICT be used in support o f  other subjects, rather 

than as a separate discipline. Two o f  these rationales, the social and the 

pedagogical, are o f  particular relevance to this study, and are examined in more 

detail below.

' D. Hawkridge, “Computers in Third World Schools: the example o f  China”, British Journal o f  

E ducational Technology, Vol. 21 No. 2 (1990), pp4-20.
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1.1a The social rationale - IC T as a life skill

ICT literacy has often been identified as “a key skill in today’s world, alongside 

literacy and num eracy.” ' This view o f  ICT skill as an essential life-skill is 

supported by the increasing pervasiveness o f  technology in m any areas o f  life.

During the 1990s there was a sharp increase in the num ber o f  com puters  in 

developed countries, ' and they became cheaper and more powerful. The nature o f  

the technology also changed during the decade, with the growth o f  the Internet. By 

2001 US Internet users spent more time online than reading new spapers or 

magazines, and 45%  o f  Internet users even reported a reduction in their time 

watching TV as a result o f  their Internet usage.^

The importance o f  technology may continue to grow with the developm ent o f  

‘pervasive com puting ’, where small computing devices connected via wireless 

links m ove computers into areas o f  life not at present using technology."* The 

Internet is also likely to become increasingly important. In 2000 the Internet was 

estimated to comprise 3.6 million websites, and to be doubling in size every year.^ 

The quality o f  Internet access may also improve, as an increasing proportion o f  

Internet users in the US have broadband access to the Internet, and the cost o f  

bandwidth  is falling.^

Negroponte  has argued that the developm ent o f  digital technology will have as 

dramatic an impact on economic and social structures as the developm ent o f  

railways, s team -power or the other technological drivers o f  the industrial

' Dr Kim Howells , Foreword to P reparin g  f o r  the Inform ation Age, S yn op tic  R eport o f  the  

E ducation  D epartm en ts ’ Superh ighw ays Initiative. (DFEE 1997).

‘ OECD, E-Learning. The P artnersh ip  C hallenge  (Paris: OEC D  2001),  p p l2 -1 3 .

 ̂ Jupiter Communications Survey, cited in OECD, E -Learning, The P artn ersh ip  C hallenge. (Paris: 

OECD 2001),  p l4 .

OECD, E -Learning, The P artnersh ip  C hallenge. (Paris: O E C D  2001),  p l5 .

 ̂ Ibid., p25.

Ibid., p p l5 -1 6 .
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revolution.' The idea that developments in ICT might have a significant impact on 

the way vve live has been abbreviated into the concept o f  an “ information society” . 

As such a society develops “digital literacy” will become increasingly important.

Digital literacy is not confined to the operation o f  the technology. To be able to 

function in an information society will require skills o f  handling large quantities o f  

information, and the associated skills o f  synthesis and evaluation o f  information.

As the technology changes rapidly, simply learning to operate the technology is 

likely to have a short useful life. An understanding o f  the potential o f  the 

technology, and the confidence and skill to comprehend and adopt the emerging 

technology appropriately will prove more useful.

This broader view o f  digital literacy has been reflected in some national ICT 

strategies. In the US for example, it was noted that;

. . .  it is widely believed that workers in the next century will require not 
ju s t a larger set o ffacts or a larger repertoire o f  specific skills, but the 
capacity to readily acquire new knowledge, to solve new problems, and 
to employ creativity and critical thinking in the design o f  new  
approaches to existing problems.^

Similar thinking can be seen in the Australian national goals for schooling in the

twenty-first century, which place emphasis on problem solving skills.^

These higher-order skills o f  analysis, synthesis and problem solving and learning to 

learn can be described as ‘meta-cognitive skills’."* W hile these skills have always 

been o f  importance, the greater volume o f  information available and the increased 

pace o f  change may make these skills more significant.

As more people achieve digital literacy, there is greater disadvantage for those 

without it. The same may be said o f  conventional literacy. In a society where there

' Nicholas Negroponte, Being D igital (London: Hodder and Stoughton, 1995).

 ̂ President’s Committee o f  Advisors on Science and Technology. Panel on Educational 

Technology, (March 97), summary.

 ̂The Adelaide Declaration on National Goals for Schooling in the Twenty-First Century, (Available 

on-line at http://www.curriculum.edu.au/mceetva/nationali;oals/. 1999)

* Roy Pea, New directions fo r  Child D evelopment. 1985, pp75-96, cited in Jane M Healy, Failure to 

C onned  (Simon and Schuster 1998), pl38.
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are ver\’ low levels o f  literacy, very few things are written and people experience 

little need for literacy. As the need for literacy appears, typically through the needs 

o f  com m erce, law or interaction with govemment, those who are literate are at an 

advantage. As more people become literate the extent to which literacy is assumed 

increases, more services and interactions require literacy, and the people who are 

not literate are further marginalised.

Digital literacy may follow the same pattern. As the proportion who are digitally 

literate increases, those who are not digitally literate may be increasingly 

disadvantaged both in economic terms and in terms o f  participation in society 

generally. The belief that lack o f  ICT skill may become a significant barrier in the 

future has led to concerns about the social groups who m ay be excluded from 

access to ICT. As Alexander notes,

...there are profound concerns now about the gaps opening up between 
the ICT ‘haves ’ and ‘have-nots between those who reinforce their 
access to, and use o f  ICT in education what they have and do at home, 
and those who have little o f  either. The gaps may become every bit as 
profound as earlier forms o f rigid social and education selection.^

1.1b The pedagogical rationale

The use o f  ICT in schools is also justified by the pedagogic rationale, which 

envisages the use o f  ICT to support improvements in the quality o f  teaching and 

learning, separate from learning about the technology. ICT may be used to support 

learning in a variety o f  ways. Some researchers have reported the benefits o f  

autom ated teaching systems such as Integrated Learning Systems (ILSs), which 

provide individualised learning. Such systems have demonstrated m arked gains in

' Tom Alexander, “New OECD Initiatives on ICT, Education and Learning” , in D issolving  

Boundaries, IC T  and Learning in the Information Age, proceedings o f  a conference in Dublin 

(Ireland: NCTE, May 1999), p i  I.

 ̂ National Centre for Educational Technology, ILS Phase I I  Evaluation report. (NCET, 1996).
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perfonnance  in some studies,' but the evidence for their value is neither consistent 

nor uncontroversial."

Others have seen the potential o f  ICT in the developm ent o f  m ore open learning 

environments where exploratory learning could be facilitated. Exam ples include 

the seminal LOGO program m e, designed to provide an environm ent for learning 

mathematical and logical skills.^ This constructivist approach to learning m ay also 

be facilitated by use o f  "content free" software such as word processors.'* Use o f  

such software has been reported to increase motivation and result in student work 

that is longer, better presented and o f  better quality.^ It m ay also be used to 

facilitate collaborative writing activities in the context o f  a more project-oriented 

approach.^

The use o f  content free ICT applications in support o f  exploratory project work is 

exemplified by a case from the U K  portables pilot project. Year 6 pupils in a 

primary school began to carry out a comparative study o f  the weathering o f  

different types o f  rock, using the gravestones in two cemeteries. They  entered 

information about the types and age o f  the stones used, and graded each entry 

according to how weathered it looked. Subsequently this information was 

transferred to a spreadsheet and plotted as graphs and charts for comparison with 

local headstones. W hile collecting data on the field trip some pupils noticed the 

predom inance o f  certain family nam es on the headstones. This led to a discussion

‘ Jean U nderw ood and Jenny B row n, In tegra ted  learn ing System s: P o ten tia l in to P ractice . (N C ET, 

1997).

 ̂ David W ood, Jean U nderw ood and Peter A vis. 'Integrated Learning System s in the Classroom'. 

C om puters an d  E ducation . V ol. 33 , (1999 ), pp91-108.

 ̂ Seym our Papert, M indstorm s: C hildren, C om puters an d  P ow erfu l Ideas. (B asic B ooks, 1980).

 ̂ Jean D .M . U nderw ood and G eoffrey U nderwood, C om puters an d  L earn ing  : H elp in g  Children  

A cqu ire Thinking Skills  (Oxford: B lackw ell Publishers, 1991), Chapter 6, 'Reading W riting and the 

W ordprocessor'.

 ̂ Bob Stradling, David Sim m s and Jim Jamison. P o rta b le  C om puters P ilo t E valuation  R eport. 

N ational Foundation for Educational Research, (N C ET, 1994).

 ̂ A pple Com puters, A pple  K -1 2  E ffectiven ess R eport N o 5, H igh S ch oo l W riting, published on the 

Web at w \vw .apple.com 'education /k l 2/leadership /effect5.htm l. (last accessed  April 2002).
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about how to organise databases in order to facilitate searching and sorting. This 

project went on to involve an exploration o f  the impact o f  industrial pollution (by 

com m unicating with students in other regions) and an analysis o f  the age at death, 

which led to an exploration o f  social history.'

The developm ent o f  the World Wide Web has brought additional possibilities for 

education. The vast range o f  resources available online may allow the development 

o f  more ‘f lu id’ curriculum content, where learners have increasingly easy 

independent access to information.^ Some have even developed approaches that use 

the W eb resources as the basis for constructivist learning activities.^

The W eb also provides schools with a publication forum where w ork can be 

produced at a very low cost, and yet be accessible both to parents and to a global 

audience. W eb publication may be used to provide authentic tasks that are highly 

motivating for learners. There are numerous competitions that encourage W eb 

publication by schools. One such scheme is ThinkQuest, a non-commercial 

organisation that organises a competition and exhibition o f  W eb projects produced 

by students.''

The benefits o f  use o f  ICT in these constructivist ways may go beyond the learning 

o f  the topic. In the Second Information Technology in Education Study (SITES), 

schools using ICT reported gains in knowledge and skills, motivation, 

responsibility and independence.^ While this kind o f  open-ended project-based 

w ork  can allow able learners to perform to their limits, there is also evidence that

1 Bob Stradling, David Simms and Jim Jamison, Portable Cojnputers P ilot Evaluation Report, 

(National Foundation for Educational Research, NCET 1994).

 ̂OECD, E-Learning, The Partnership Challenge (Paris: OECD 2001), p22.

 ̂One example is the vvebquest, a model developed in San Diego State University. Details are 

available at http://edweb.sdsu.edu/webquest/

See w w w .th in k Q u e s t .o r K

5 Willem Pelgrum and Ronald Anderson, IC T  and the Emerging Paradigm  fo r  Life Long Learning: 

A W orldwide Educational Assessm ent o f  Infrastructure, Goals and practices  (Amsterdam: 

International Association for the Evaluation o f  Educational Achievement, 1999), p223.
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Chapter  1 Introduct ion

ICT can attract and em pow er weaker and disadvantaged learners. ‘ In the one o f  the 

Apple Classroom o f  Tomorrow (ACOT) projects, learners from disadvantaged 

backgrounds were found to benefit in terms o f  motivation, confidence and attitudes 

to learning following prolonged high access to computers.^

1.2 The promise of ICT

The previous two sections have outlined some o f  the thinking involved in the social 

and pedagogical views o f  the role o f  ICT in education. These two m ay be seen as 

com plementary rationales, in that the kind o f  education required in the information 

society m ay be facilitated by the pedagogical use o f  ICT.

The information society will, it is argued, place a greater value on higher-order 

thinking skills than on m em ory o f  facts. People will be expected to be able to 

source, evaluate and synthesise the vast quantities o f  information available to them. 

They will be expected to interact through the metaphors and virtual representations 

provided by technology.^ They will be expected to be able to adapt quickly as 

economic and social life changes and new structures and opportunities emerge. In 

addition to ensuring that these skills are developed in young people, the education 

system is also expected to ensure that those without home access are not 

disadvantaged, thus preventing the emergence o f  a digital divide.

While the changes in technology and the growth o f  an information society generate 

need for changes in the curriculum, they also drive change by undermining some 

aspects o f  existing curricula. The young people who inhabit a technology-rich 

information society m ay question the relevance o f  a traditional curriculum that

' Bob Stradling, David Simms and Jim Jamison, Portable Computers P ilot Evaluation Report 

(National Foundation for Educational Research, NCET 1994).

 ̂ Robert J, Tierney, Ronald, Kieffer, Laurie Stowell, Laura Desai., Kathleen Whalin and Antonia 

Moss. Com puter Acquisition: A longitudinal study o f  the influence o f  High Com puter Access on 

Students Thinking, Learning and  Interactions. (Apple Research report No 16, published on the Web 

at; http://vvvvw.apple.com/'education/'kl2/leadership/acot/library.html, last accessed April 2002)

 ̂ Daniel Burstein and David Kline, Road Warriors, Penguin. 1996, cited in Jane M Healy, Failure 

to Connect, (New York: Simon and Schuster, 1998), p i 05.
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relies heavily on recall o f  facts. School may appear uninteresting and sterile for 

those familiar with interactive and highly visual media. These issues o f  mismatch 

between school and life outside school present challenges to educators.

It is not too much o f  an exaggeration to say that American adolescents 
live in a world defined by their age-peers and that they visit the alien 
adult world during their time in teachers' classrooms.'

While the technological advances prevent these challenges to education, they also

promise opportunities to help meet the challenges. The advocates o f  the

"information society" argument stress “ the role that ICT has to play in supporting

learning in the Information Age context” . The use o f  technology in education may

help to develop ICT skills and promote the developm ent o f  m eta-cognitive skills

through the use o f  more open and constructivist learning methods. In addition ICT

may help to make education accessible and attractive to some o f  the groups most

alienated from the existing school provision.

1.2a Criticisms o f  current use o f  ICT in schools

This utopian view o f  ICT as both the driver and facilitator o f  educational change is 

not without its critics. Zhao and Conway, in an analysis o f  US State technology 

plans, argue that although most technology plans call for equality o f  access to ICT, 

they do little to cause it.^

Other critics have questioned the impact o f  ICT as used in schools at present.

M uch o f  the use o f  computers in schools is in teaching com puter applications. This 

may be irrelevant to real world applications, particularly w hen  it is focused on 

learning the operation o f  an individual package, rather than learning general 

principles that can be transferred to other packages. Further, some o f  the material 

taught is not very challenging and may be displacing m ore valuable school

‘ CRITO Center for Research on IT and Organizations, P ed a g o g ica l m otiva tion s f o r  Student 

C om puter U se that L ead  to  S tudent Engagem ent. (Special Report, undated).

 ̂ Bryn H olm es, T im  Savage and Brendan Tangney, Innovation in L earn in g  in the Inform ation  

Society: A C om para tive  In ternation al Study, a report by the Centre for Research in IT . in Education 

for the L ifelong Learning Group o f  the Information Society  C om m ission . (2000 ), p5.

 ̂ Y ong Zhao and Paul C onw ay, “W hat’s In, W hat’s Out -  An A nalysis o f  State Educational 

T echnology Plans”, T eachers C o llege  R ecord  (January 2001).
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activities.' In any case the teaching of computer applications represents a shift in 

the fundamental aims o f  the education system to a more vocational focus, where 

subjects are taught for their utility rather than for any sense o f  their intrinsic value.^

Healy argues that while meta-cognitive skills may be increasingly important for the 

information age, many of our existing applications o f  ICT retard the development 

of meta-cognitive skills, by allowing the child little time for self-reflection.^ Healy 

also expresses concern that one of the areas that may be displaced by ICT is 

working with real objects, or "concrete play".

1.3 The study -  ICT in Irish schools

The preceding sections have identified two areas for concern with regard to ICT 

and education. The first is the question of equality. While the social rationale is 

concerned with ensuring that all citizens have the opportunity to develop digital 

literacy while at school, there is a need to examine whether existing policies are 

ensuring that this occurs. The second issue is a question o f  quality. While the 

pedagogical argument for use o f  ICT rests on the potential o f  ICT in improving the 

quality of teaching and learning, it seems clear that not all uses o f  ICT are o f  equal 

educational value. The critics have pointed that much o f  the use o f  ICT in schools 

involves operational learning and may be displacing more valuable educational 

activities.

It is against the background o f  these two issues that this study examines the place 

of ICT in Irish schools. This study is an exploration o f  the changes that occurred in 

the place of ICT in Irish schools during the first two years o f  the Schools IT  2000 

programme. While the study takes 1998 as its starting point, it must be recognised

' Clifford Stoll, High Tech Heretic, (New York; Doubleday 1999), p4.

■ Bryn Holmes, Tim Savage and Brendan Tangney, Innovation in Learning in the Information  

Society: A Comparative International Study. A report by the Centre for Research in I.T. in 

Education for the Lifelong Learning Group of  the Information Society Commission, (2000), p8.

 ̂ Jane M Healy, Failure to Connect, (New York; Simon and Schuster, 1998), p l90 .

■' Ibid., pp220-221.
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that the stoi7  of  ICT in Irish schools began long before that, and dedicated teachers 

had been working in this area since the 1970s. Indeed, by 1998 there were 36,000 

computers in Irish schools,' most post-primary schools had a computer room, and 

most also had timetabled access to ICT. How ever 1998 marked a change of pace 

for ICT, as it saw the start o f  a go\ emment programme specifically aimed at 

developing the place o f  ICT in schools. The Schools IT  2000  programme provided 

ICT grants for all schools,' which for many primary schools provided the first 

computers in the school.^ It also involved a large-scale programme o f  ICT training 

for teachers and the development o f  a dedicated support unit for ICT in education. 

Hence, 1998 can be seen as marking the change from a laissez fa ire  system where 

ICT was adopted at the discretion o f  the school, to a more organised government 

programme aimed at mass adoption of ICT.

This study examines the changes from an equality perspective. Thus its central 

question is whether all schools were providing similar ICT experiences for their 

students. If  schools were providing different ICT experiences, it is important to ask 

whether these patterns were associated with existing patterns o f  ICT skill in 

society. In the light o f  the social rationale for the provision o f  ICT, it is important to 

ask whether ICT patterns in schools seem likely to reduce or enhance the 

inequalities in ICT skill in society.

The focus on equality also involves the pedagogic view o f  ICT. Demonstration o f  

the pedagogic benefits o f  ICT, and the impact o f  Internet usage on meta-cognitive 

skills, are beyond the scope o f  this study. However, if  there are genuine benefits to 

be derived from pedagogical usage o f  ICT, then it is important to ask whether such 

usage was found equally in all schools, or whether patterns o f  pedagogical usage 

could be identified. Similarly if  Internet usage has an impact on the development 

o f  meta-cognitive skills, and if these skills are increasingly important determinants

' F igure  taken from  the 1998 survey, append ix  E, T able  2.2.

 ̂ W ith  the excep tion  o f  som e  37 fee-pay ing  Catholic  schools  w hich  w e re  exc luded  from  the 

p rogram m e.

 ̂ See the 1998 survey  in C h ap te r  6 and append ix  E.
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o f  life chances, then it is appropriate to examine which types o f  schools were 

engaging in such activities.

Thus, the question o f  equality is examined at two levels. Firstly, by examining 

which schools have ICT equipment and provide access to ICT, the study considers 

the relationship between school ICT and the goal o f  universal ICT skills. Secondly, 

by examining the use o f  ICT in support o f  teaching in other curricular areas, and 

Internet use, the study explores whether, assuming the claims for the role o f  ICT 

are well founded, the higher-order benefits will be equally distributed.

The study then examines the characteristics o f  teachers and schools that were 

associated with the adoption o f  ICT in the school. In particular it considers the 

characteristics o f  the schools where ICT was used in ways that could  support 

learning in other curricular areas, or could be argued to be associated with the 

development o f  "information age" meta-cognitive skills.

The study is organised around three themes, which can be stated in the form o f  the 

following three questions:

1) Were there social patterns in ICT in schools?

2) Was there a gender pattern in ICT in schools?

3) Were there any school or teacher characteristics that were associated with 

adoption o f  ICT in schools?

These three themes can be seen throughout the structure o f  this thesis. Chapters 2,

3 and 4 review the relevant literature. Chapter 2 examines the literature concerned 

with social patterns and ICT, first examining the social patterns in ICT in society 

generally, and then examining the social patterns within schools. Chapter 3 

examines the literature about gender ICT. As before, it begins with an examination 

o f  the patterns in society, and then considers whether these are reflected in schools. 

Chapter 4 considers the literature relating to the adoption o f  ICT in schools. It 

examines the general theories o f  the adoption o f  innovations and the specific 

material concerned with innovation in schools, and especially ICT in schools.

These three review chapters set the scene for this study. Chapter 5 describes the 

methodology used and examines some o f  the limitations to this approach. Chapter

14
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6 then outlines briefly the main changes in the state o f  ICT in schools revealed by 

the surveys.

The following three chapters (7,8 and 9), are concerned with the analysis o f  the 

data. This analysis is organised into the three main themes. Chapter 7 explores the 

social patterns, looking at socio-economic status, school type and school location. 

Chapter 8 examines the evidence o f  gender patterns in ICT in schools. Comparing 

the single-sex boys’ and girls’ schools it examines whether the boys’ schools were 

better equipped, provided more access to ICT, or made different use o f  ICT.

Chapter 9 is concerned with the features o f  schools that were associated with 

adoption o f  ICT. It seeks to answer the question o f  “what types o f  schools have best 

adopted ICT?”

These three strands are drawn together in a general consideration o f  the issues in 

Chapter 10. In this chapter, the com m on elements o f  the three analyses are 

highlighted and some tentative explanations are suggested. Chapter 11 then 

considers the implications o f  this material, both for education policy and for our 

understanding o f  ICT in schools.
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CHAPTER 2

LITERATURE RELATED TO SOCLAL PATTERNS IN

ICT

One o f  the reasons presented in the previous chapter for the investm ent in ICT in 

schools is the aim o f  ensuring that all learners have the opportunity  to acquire 

appropriate ICT skills, thus avoiding the emergence o f  an inequality in society. 

There are real concerns that ICT m ay become such a source o f  inequality. There is 

increasing evidence that those with ICT skills are at an advantage in both their 

working lives and in terms o f  their participation in society.

It is clear that an increasing num ber o f  jobs  and professions require the regular use 

o f  ICT. M ore fundamentally, the globalisation o f  patterns o f  production and 

distribution is dependent on sophisticated information technology, and it is the 

ability to enter into transactions with customers located anyw here that facilitates 

much o f  our economic well be ing .’ ICT is also expected to have a broad impact on 

social patterns. These are illustrated in the Delphi surveys conducted  in Spain, 

France, U K  and Japan, which predict increased incorporation o f  ICT in the home, 

providing the basis for delivering a range o f  services to families.^

As the importance o f  technology increases, so does the concern that those without 

ICT skills m ay be at a disadvantage. This concern is described in the phrase “digital 

divide” . However this divide can be seen at different levels. A t its simplest, the 

divide may be seen as that separating those with Internet connectivity  from those 

without. It may also be argued that the issue goes beyond m ere access and that 

access to information is enriching only to people w ho have the h igher level skills 

required to assess, interpret and apply this information.^ O thers have suggested that

' Nolan A. Bowie, “The Digital Divide: Making Knowledge Available in a Global Context” in 

Learning to Bridge the D igital D ivide (Paris: OECD, 2000), p38.

■ Jose Antonio Diaz Martinez, “Social trends o f  the information and communication technologies in 

Spain” . Futures, Vol. 32 (2000), p677.

 ̂ Ingrid Burkett, “Beyond the ‘information rich and poor’: futures understandings o f  inequalities in 

globalising informational economies.” Futures Vol. 32 (2000), p686.
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working with ICT involves dealing with abstract symbols, and that those with high 

analytical skills will gain significant economic advantages over those without.'

This chapter explores the nature o f  the digital divide, and the relationship between 

it and the ICT provision in schools. It is concerned with two central questions. 

Firstly, it examines the evidence o f  a digital divide in society. Secondly, it asks 

whether the existing patterns o f  ICT in schools are likely to reinforce or counter 

that divide. The first part o f  the chapter (section 2.1) is concerned with the existing 

patterns o f  ICT access and skill in society. It examines the divide between rich and 

poor countries, and the patterns o f  socio-economic status, ethnicity, and location 

within countries. The following section (2.2) considers the role o f  schools in 

addressing the divide. It begins with the policy statements o f  governments, and 

then examines the available information about the level o f  ICT equipm ent in 

schools. Section 2.3 then considers the indications that ICT m ay be used in 

different ways in some schools.

2.1 The Digital Divide

One dimension to the digital divide is the marked variation in levels o f  access to the 

Internet between countries. The variations between countries are dramatic. In 1997 

Finland had the highest proportion o f  Internet users with 244 users per 1,000 o f  

population. The world-wide average in the same year was only 16.9 users per 1,000 

people. Differences exist even within Europe. In 1997 the European average was 

44 users per 1,000 people, but individual countries had m uch higher levels o f  use. 

The U K  for example had 99.5, while Sweden had 147.3.

' Katherine Sarikakis and George Terzis, “Pleonastic exclusion in the European Information 

Society” . Telematics and Informatics, Vol. 17 (2000), p l22 .

17



C h a p t e r  2 L i te ra tu re  R e la ted  to S ocia l P a t t e rn s  in I C T

TABLE 2. 1: IN TE RNE T USERS PER 1000 PEOPLE, TO P 5 C O UN TRIES (1997)'

Rank Country Internet users per 1,000 people
1 Finland 244.5
2 Norway 231.1
3 Iceland 227.3
4 US 203.4
5 Australia 178.0

Average Top 15 countries 148.5
Averaae Europe 44.1
Average Worldwide 16.9

Internationally the levels o f  ICT, and particularly Internet, access are related to 

general educational levels and general levels o f  econom ic development.^

TABLE 2. 2: DIGITAL DIVIDE BETWEEN RICH AND PO O R COUNTRIES^

Less-developed regions More-developed regions
Population 5,000 million 885 million
Education expenditure USS 248 billion 1,100 billion
Higher education enrolment 8.8% 59.6%
Number o f  R and D scientists and 
engineers per million o f  population

Nigeria 15 
El Salvador 19

United States 3,732 
Japan 6,309

Computers per 10,000 o f  population 120 2,690
Internet hosts per 10,000 o f  population. 3 470

H owever the international pattern is not determined solely by the wealth o f  

countries. Cultural factors may also play a part in assisting the development o f  an 

information gap. For example in Greece only 4% o f  the population chose the 

Internet as a preferred source o f  information."' In part this may be a result o f  the 

dominant culture o f  the Internet, which is based on the English language and Latin

' Ibid., p l09 .

 ̂ Guillermo Kelley-Salinas, “Different Educational Inequalities: ICT an Option to Close the Gaps” 

in Learning to Bridge the D igital D ivide (Paris: OECD, 2000), p24.

 ̂ Adapted from Guillermo Kelley-Salinas, “Different Educational Inequalities: ICT an Option to 

Close the Gaps” in Learning to Bridge the D igital D ivide (Paris: OECD, 2000), p24 and 25. Data 

from UNESCO 1998 and World Bank 1999.

 ̂ Katherine Sarikakis and George Terzis, “Pleonastic exclusion in the European Information 

Society” . Telematics and Inform atics Vol. 17 (2000), pi 14,
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script.' There is also evidence that choices made within countries can change the 

levels o f  access. The Internet was developed in the US and m uch o f  the Internet 

content is American in origin, yet in July 1999 only 53%  o f  US households had a 

computer and there was a marked social pattern in access to the Internet. By 

contrast in Finland there is almost universal access, and electronic access is being 

seen as an integral part o f  the democratic process.^

2.1a Digital divides within countries

A second dimension to the digital divide is the pattern within countries. There is 

evidence from a number o f  countries that the socially disadvantaged are least likely 

to have access to computers and the Internet.

A recent survey in the UK has recorded a strong social pattern in use o f  computers 

and the Internet. In 2001 only 25% o f  people living in council estates with high 

unemployment had ever used the Internet, compared with 60%  o f  “w hite collar 

workers” and 61% o f  “prosperous professionals” .̂  Similarly  in the US households 

where one o f  the adults has a high level o f  education are far m ore  likely to own 

computers and have Internet access than those with low er adult levels o f  

education.'*

' Ibid., p i  16.

 ̂Nolan A. Bowie, “The Digital Divide: Making Knowledge Available in a Global Context” in 

Learning to Bridge the D igital D ivide (Paris: OECD, 2000), pp39-40.

 ̂Neil Russell and Nick Drew, IC T  Access and Use. Research Surveys o f  Great Britain. DFEE 

Research Brief No252 (January 2001).

■' Lynda Ginsburg, John Sabatini and Daniel A. Wagner .“Basic Skills in Adult Education and the 

Digital Divide” in Learning to Bridge the D igital D ivide (Paris: OECD, 2000), p78.
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TABLE 2. 3: HOM E PC OW NERSHIP AND ADULT LEVEL OF EDUCATION, US 1999'

Household level o f  education among adults. % of  households possessing a personal computer.
No more than elementary education 8
Some high school education 16
High school diploma or equivalent 31

In Ireland the Information Society Commission has reported that ICT users are 

divided along social lines. The groups over-represented among Internet users are 

young, urban, employed, professional, and have a high income and high level o f 

educational attainment. People who are older, who live in rural or deprived urban 

areas, who are outside the workforce, are non-professional, or have a lower income 

and lower level o f educational attainm.ent are under-represented. Thus, the people 

most unlikely to have access to ICT are also those identified in the National Anti 

Poverty Strategy as the most marginalised generally within society.^

The report showed that 64% of people in the workforce were familiar with PCs, 

while only 30% of those not working were. Even within the workforce there were 

social patterns, with only half o f skilled manual workers, but 87% o f office and 

support staff familiar with PCs.^

Such variations in access are not surprising, as many innovations, especially 

expensive ones, are often acquired first by the wealthiest people. Such gaps might 

be expected to be temporary, as the bulk o f the population catches up on the 

wealthy early innovators. However the US surveys show that some o f  the 

inequalities are being sustained and even growing as Internet access rates rise.

The 2000 report on the digital divide recorded that Internet access in the US had 

increased dramatically since 1998. In December 1998 26%  o f US households had

' Data from NTIA 1999, cited in Lynda Ginsburg, John Sabatini and Daniel A. Wagner .“Basic 

Skills in Adult Education and the Digital Divide” in Learning to Bridge the D igita l Divide, (Paris; 

OECD, 2000), pp77-89.

'  Information Society Commission, Information Society Ireland. Third Report o f  Ireland 's  

Inform ation Society Commission  (Ireland: ISC, December 2000), p68.

 ̂ Ibid., p68.
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been connected to the Internet, and this had risen to 41 .5%  in August 2000. In this 

rise some o f  the previously reported “digital div ides” had narrowed. In particular 

rural families had narrowed the gap with urban and suburban  families. By 2000 

38.9% o f  rural households had Internet access, com pared  with the national average 

o f  41.5%. ‘

H ow ever some ethnic groups were still considerably less connected. Black and 

Hispanic households had lower levels o f  connectivity than average, with 23.5%  o f  

black households and 23.6%  o f  Hispanic households connected. A lthough these 

two groups had considerably increased their connectivity since 1998, the gap 

between these groups and the US national average had increased slightly in the two 

years from 1998 to 2000.^

2.1b Interest in the Internet by disadvantaged groups

The pattern o f  Internet use is not determined solely by the cost o f  access. Research 

in the U K  noted that only 30% o f  non-users o f  the Internet said that they were 

“ fairly interested” in using it in the near future.^ Also in the UK, attempts to 

provide ICT access to the most disadvantaged through com m unity  level ICT 

learning centres have achieved m ixed results. A lthough the majority  o f  users o f  the 

centres were drawn from the target groups, the most d isadvantaged were under

represented am ong the users. Interestingly, those who had a com puter  at hom e but 

were unable to use it were over-represented."*

A similar pattern was reported in Ireland where the M R B I data prepared  for the 

Information Society Com m ission in 2000 showed that non-users o f  the Internet 

included disproportionate numbers o f  the less educated and unskilled workers. In 

addition the data showed that non-use o f  the Internet was often linked to personal

‘ National Telecommunications and Information Administration (NTIA), F alling  Through the Net: 

Toward D igital Inclusion. Fourth report in the Falling through the Net series, (2000).

 ̂ Ibid.

 ̂Neil Russell and Nick Drew, IC T  Access and Use. Research Sur\'eys o f  Great Britain. DFEE 

Research Brief No252 (January 2001).

Hall Aitken Associates, IC T  Learning Centres. Form ative Evaluation o f  P ioneer and  Pathfinder 

projects. Final Report to DFEE (February 2001), p72.
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choice and perceptions o f  utility, rather than access to the equipm ent. ' Only 33%  

o f  those without hiternet access expressed an interest in having Internet access, 

compared with 58% o f  others. Those with Internet access also show ed a higher 

interest in public access points such as Internet cafes or libraries. This pattern o f  

those with existing access having the greatest interest in public access points, calls 

into question the usefulness o f  initiatives focused on physical access alone. This 

finding led the study to conclude that

support and training is important to promote and encourage the use o f  
information and communications technology among those currently 
unfamiliar with them, to stimulate knowledge and interest.'

This pattern reported in the U K  and Ireland o f  lower interest in the Internet, even 

when free, among the most disadvantaged may reflect deeper issues than lack o f  

awareness o f  its potential. Lonergan argues that a series o f  features o f  the content, 

targeting, language and culture o f  the material available on the W eb m ay make it 

less attractive to the most disadvantaged. He suggests that the com m unities under

served by Internet may not find it to be as valuable as others do because it provides 

little local information o f  relevance to the most disadvantaged. Secondly the 

majority o f  the material on the Internet is written for an audience with an average 

or advanced literacy level, and therefore the 22% o f  adults in the US with belov/ 

average literacy levels may find the material available difficult and inaccessible. In 

addition the material on the Internet is predominantly in English, and heavily 

biased towards certain ethnic groups.^

These findings suggest that the reasons for low use o f  the Internet w ithin some 

social groups may be only partly to do with the cost o f  access, and partly a result o f  

varied perceptions o f  the value o f  the Internet. While assessing the value o f  the

‘ Susan O ’Donnell. “Closing the Digital Divide”. Computimes, The Irish Times Q"* October 2000.

■ Information Society Commission, E arly and la te  A dop ters o f  N ew  T echnology 1999  R esearch  into  

G eneral P u blic  A ttitudes tow ards Information and C om m unications Technology. (Ireland: ISC, 

February 2000),  pp3-4.

 ̂ James M. Lonergan, Internet A ccess and Content o f  Urban Schools an d  C om m unities. ERIC 

digest Number 157, (2000).
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Internet for different social groups is beyond the scope o f  this study, it is clear that 

if  the technology fails to attract the social groups already identified as lower users, 

the potential for a divide is increased.

2.1c C hildren’s home access to IC T

Social patterns in access to ICT have an impact on the education system. As 

parents’ income is related to home computer access, this leads to unequal access in 

homes and provides the children o f  the better-off with an advantage in school.'

In the US the 1997 report to the President on ICT concludes that:

Because certain segments o f  the American population have a fa r  lower 
level o f  computer ownership than others, home access may now be one 
o f  the most significant sources o f  educational inequality in the United 
States'

Hom e access to computers is likely to play a major role in s tudents’ ICT contact.

In the US in 1995 computers were found in approximately ha lf  o f  the households 

with children. Students having access to a computer at hom e used them for on 

average one hour per week for purposes which were broadly educational in nature, 

roughly equivalent to the typical amount o f  computer time provided at school.^

Later studies in the U K  revealed even greater advantages for hom e users. M umtaz, 

in a study o f  360 pupils in years 3 and 5 in the UK, found a growing gap between 

the exposure to computers at home and in schools. In all 39%  o f  children in the 

sample used a computer at home every day, but only 2% used the com puter at 

school daily. This suggests that for the average students, m uch o f  their computer 

experience is gained at home."*

' OECD, Education Policy Analysis 1999, (Paris: OECD, 2000), 1999, p56.

 ̂ President’s Committee o f  Advisors on Science and Technology, Report to the President on the 

Use o f  Technology to Strengthen K-12 Education in the United States, (March 1997), Section 7.1.

 ̂ Ibid.

* Shazia Mumtaz, “Children’s enjoyment and perception o f  computer use in the home and the 

school” . Com puters and Education, Vol. 36 (2001), p356.
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Part o f  the reason for this may lie in children with computers at hom e having a 

greater level o f  access at home than they do at school. In a typical hom e situation 

children have to share a com puter with one or two family m em bers, but in a school 

context children often have a few computers to share am ong a whole c lass .’

2. Id  Quality o f  home use

M um taz also found differences between the quality o f  com puter time at hom e and 

that at school. Almost 70% o f  the children preferred to use a com puter at hom e to 

using one at school, citing choice o f  activity, control over their time, working by 

themselves, and the less restricted access they had at hom e as the main reasons. By 

contrast the children found school use o f  computers “ tam e”, and m ainly centred on 

use o f  word-processors. '

The perception o f  hom e computer access as less restrictive than school access may 

lead to m ore favourable attitudes to computers among those with hom e access. 

Selwyn reports that students using a computer at hom e were consistently found to 

have m ore favourable attitudes towards computers than others do.^ Those with 

access to a home com puter also preferred to do their w ork at home, emphasising 

the freedom to experiment. As one student reported:

You just build up a general knowledge o f computers at home. I  mean i f
you sit at home and you mess it up or something goes w rong  /
suppose there is no one sitting beside you to laugh fo r  starters so you 
can explore. When you ’re in school you just get given a sheet and you 
load it up and follow the instructions. 'Type this type that I t ’s a 
waste o f time"*

' Henry J Becker, W ho's W ired and W ho's Not. Report from the 1998 TLC survey published on the 

Web at htip: \\ \\ u  .c n t u . L i c i . e d u  t ic lum! ilndiims.html p7.

■ Shazia Mumtaz, “Children’s enjoyment and perception o f  computer use in the home and the 

school” . Com puters and Education, Vol. 36 (2001), p349.

 ̂Neil Selwyn, "The effect o f  using a home computer on students' educational use o f  IT", Computers 

and Education, Vol. 31 (1998),  p 2 16.

Ibid., p220.
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Students with computers at home used a broader range o f  applications o f  ICT at 

school than their colleagues without a home machine. In particular students using a 

home com puter made more use o f  the Internet and email at school, but reported the 

same level o f  use o f  basic applications like word-processing. This pattern suggests 

that those students using home computers were more actively seeking out the 

“optional” applications o f  ICT that they had experienced at hom e.' Selwyn 

suggests that these differences may be fostering advantages that continue to be felt 

long after the individual has left school.^

2.1e H om e access variation with socio-economic status

Given the importance o f  home access in determining children’s access to ICT, 

socio-economic variations in level o f  access have important implications for the 

digital divide. As might be expected, children’s access to computers at home 

follows the same pattern as adult ICT use, that is, the most disadvantaged groups 

have less access and the most advantaged have more.

Becker reports that socio-economic differences in home computer access were o f  

“gigantic m agnitude” .̂  In the US in 1998 only 16% o f  children living with parents 

who did not graduate from high school had home access to a computer, compared 

with 91%  o f  children with a parent having at least a M aster’s degree.'* The tables 

below show the groups o f  children with the lowest levels o f  access at home, and the 

groups with the highest rates o f  home access.

‘ Ibid., p216.

M b id .,p 225 ,

 ̂ Henry J Beci<er, Who's Wired and  Who's Not. Report from the 1998 TLC survey published on the

Web at hup: \\ w . c i ' i i q . l i c i . c l I i i  lie h u i i l  r i n d m u - ' . l i i m l  p7.

■* Ibid.
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TABLE 2. 4: GROUPS WITH LOW ACCESS TO HOME COMPUTERS AND THE 

INTERNET, US 1998'

% with home computer 
AND  Internet access.

M aximum parent education: 10'*’ grade. 4
M aximum parent education: 11“'-12"' grade dropout. 6
Household income under S20,000 8
Black children 12
Latino children 12
Parents employed in blue collar or service occupations 12
Not living in a 2 parent household 17

TABLE 2. 5: GROUPS WITH HIGH ACCESS TO HOME COMPUTERS AND THE 

INTERNET, US 1998^

% with home computer 
AND Internet access.

M aximum parent education: Professional or doctorate degree 75
Household income over 575,000 70
M aximum parent education: MA degree 69
At least one parent in a managerial or professional occupation 55
M aximum parent education: BA degree 54
Household income $60,000 to $75,000 54
White, non-Hispanic children 44

The Cyberkids study in the UK reveals similar social patterns o f home PC 

ownership. In the case study schools the proportion o f students with home 

computers ranged from 55% to 73%, with the highest rates o f home access in the 

schools in the most wealthy areas. However the study also noted that there were 

some working class parents who had gone to great lengths to purchase a PC in the 

belief that it would improve the life chances o f their children.^

' Ibid., p9.

 ̂ Ibid.

 ̂G. Valentine, S. Holloway and N. Bingham, "Children's socia l networks, Virtual Communities 

and O n-line Spaces". Report o f  the Cyberkids research project, 1999. Published on-line at

w w w a c . u k  l; s i a l ’t \  a j c n t i n c ^ ' - i i l l  a h c n u j i m i
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Kirkm an ' reported some variation in ICT skill and confidence with social class. 

This finding must be treated with some care, as the study was based on a small 

sample (199 students) and was conducted in 1990 when the technology was quite 

different. Nevertheless it does suggest that the current stratification o f  ICT along 

socio-economic grounds may be amenable to change, and indeed that ICT may 

prove particularly attractive to boys from some o f  the less advantaged backgrounds.

2. I f  The influence ofparents on type o f  home use

Students use o f  home computers is likely to be heavily influenced by parent 

attitudes. In an early small-scale study Giaquinta and Lane found that m uch o f  

students use o f  home computers was for non-academic purposes. W here there was 

academic w ork it was linked with parent encouragement, parent orientation to help 

in school work generally and a school emphasis on the academic use o f  hom e 

computers.“

More recent work in developing countries has also underlined the key role played 

by parents. Kelley-Salinas argues that in the use o f  ICT in developing countries, 

parent involvement plays a crucial part. He suggests that parents, as the first 

teachers o f  children, have a large part to play in the education process. I f  ICT is to 

be used in an attempt to compensate for educational disadvantage, then providing 

skills and access for parents is a crucial part o f  the process.^ A  num ber o f  projects 

have already experimented with this approach, including the LIN C O S project in 

Costa Rica, where Internet access and other ICT services are provided to small 

rural communities.'*

‘ C. Kirkman, "Computer experience and attitudes o f  12-year-old students: implications for the U K  

National Curriculum". Journal o f  C om puter A ssis ted  Learning, Vol. 9 (1993) ,  p55-6.

 ̂ Joseph Giaquinta and Peggy Lane, "Fifty-one Families with Computers: A  Study o f  Children's 

Academic U ses o f  M icrocomputers at Home", E ducational T echnology R esearch  a n d  D evelopm en t, 

V o l .3 8  (1990),  pp27-37

 ̂ Guillermo Kelley-Salinas, “Different Educational Inequalities: ICT an Option to C lose  the Gaps” 

in L earn ing  to B ridge the D ig ita l D ivide, Vol. 36 (2001), p29.

■' ibid., p30.
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2 ,lg  D ifferent types o f  hom e use

Simply having a home computer does not ensure valuable educational experiences 

with it in the home. Data from the US records socio-economic variations in how the 

computers were used at home. Becker reports that data from a 1997 survey showed 

that of those who had computers at home, half o f  the high-SES children used word 

processing, but only 24% of low-SES children did. Given the differences in level 

of computer ownership, this means that 44% of high-SES children used word 

processing, but only 4% of low-SES children did. More of the high SES children 

used the computer for each activity recorded, including school assignments, e-mail, 

graphic design, educational programmes and games.'

In a small-scale study o f  home computer use in the UK, Sutherland et al. reported 

that what is done with the computer in the home is structured by family discourses, 

and that these discourses provide a context which frames the children’s interactions 

with the technology. So for example a student’s use o f  the computer as a tool for 

creative writing may be related to the parental use of the computer as a work object, 

for writing letters and for writing Open University assignments.^ The researchers 

recorded examples of families specifically constructing the computer as a means o f  

attaining educational and cultural capital to allow the child to benefit in the future. 

One parent described her thinking as follows:

Because I  m yself had no interest in school whatever. A ll I  wanted to do 
was get out. And Gill (the older sister} I ’m afraid fo llow ed  me. But 
Samantha has more interest. S h e ’s more learning. She wants to do it.
So 1 d id n ’t want to hold her back and end up in a fac tory  like me and 
you, love. S h e ’s got more going, more brains, she's inquisitive, she 
wants to know all the time. So that's why I  bought it fo r  her. (Mother o f  
a 14 year old girl). ̂

' Henry J Becker, Who's W ired and W ho's Not. Report from the 1998 TLC survey published on the 

Web at h i t p :  w w w A-i i i o  i i c i . c d u  l i e  h i i n l  f i i u l i n i z s . h t n i l  p l4 -1 5 .

 ̂ Rosamund Sutherland, Keri Facer, Ruth Furlong and John Furlong, “A new environm ent for 

education? The computer in the hom e” . Com puters and Education, V ol. 34 (2000), p210.

 ̂ Ibid., p202.
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Another parent expressed similar motives:

He's into drawing a lot. So only a couple o f  months ago I  said "Look, 
i f  you ’re into that and you fee l that good about it, think about designing 
software and all that, te ch n o lo g y 'T h ere 's  a lot o f  money in that kind 
o f  stiff. (Father o f  14 year old boy).‘

By contrast in other homes the computer was constructed in different roles, as a 

games machine, or as a childminder:

At last I  thought, why not? Why not. It's fo r  the small ones as well, 
they use it as well. It's  a good pastime, because I ’m so busy I  don ’t 
have time to take them out (Mother o f  a 14 year old girl).^

The research presented above suggests a strongly divided pattern o f  access to ICT, 

with the most disadvantaged groups having less access to ICT than the advantaged 

groups. A series of dimensions o f  the divide were identified. Firstly, there is a 

division between countries, with some countries having much higher rates of 

Internet connectivity than others. Secondly, there are variations within countries, 

along the lines of SES, ethnicity and level o f  education. These differences may not 

be entirely attributable to differences in income, as there was some evidence that 

the technology was perceived as more relevant by some social groups.

2.1h Summary

The studies also suggest that differences in ICT skill and usage by social groups are 

reflected in home access to computers for the children o f  those groups, thus 

providing a mechanism for reproduction o f  the inequality. Home access to 

computers is seen as very important, and often accounts for more computer time 

than school computer use. Home access may also be seen as more interesting than 

school computer time, and have a major influence on attitudes to ICT. However, 

there is evidence that the families least likely to have ICT skills themselves are also

' I b i d .  

 ̂ I b i d .
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least likely to have a home computer. In addition the quality o f  use o f  the computer 

may vary with the parents’ expectations.

2.2 Schools as a means to bridge the gap

The previous section has examined the digital divide within society. This section 

now examines the role o f  schools in addressing that divide. The research presented 

above suggests a strongly divided pattern o f  access to ICT, with the most 

disadvantaged groups having less access to ICT than the advantaged groups. It also 

reveals a series o f  factors that may assist in reproduction o f  this pattern in the next 

generation, including variations in home access, different family discourses on the 

role o f  ICT, and different levels o f  parental ICT skill and m odelling o f  good 

practice. The unequal access in homes provides the children o f  the better-off  with 

an advantage in school. This results in “political pressure in m any O E C D  countries 

to provide children from poor families with access to computers in sc h oo ls . . . .” .' 

However this raises the question o f  whether the existing provision o f  ICT in 

schools is acting to narrow or widen the divide. As the US President’s advisors on 

ICT noted;

On the one hand, it has frequently been noted that new computing and 
networking technologies have the potential to empower historically 
disadvantaged groups o f  Americans with greater access to the sorts o f  
knowledge building and communication tools that might help them to 
overcome at least some o f their respective disadvantages. While the 
Panel believes that this potential can scarcely be overstated, it also 
believes that the ways in which educational technologies are actually 
deployed and used will determine whether they serve to narrow these 
historical disparities or widen them even further.'

' OECD, Education Policy Analysis 1999, Vol. 36 (1999), p56.

'  President’s Committee o f  Advisors on Science and Technology, Report to the P resident on the Use 

o f  Technology to Strengthen K-12 Education in the United States. (March 1997), section 7,

Equitable Access, page 1.
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Equality o f  access to ICT in schools is seen as a key aim for m any national ICT 

strategies. In the UK for example, one o f  the key aims o f  the National Grid for 

Learning is to provide access to ICT for all, as the plan records:

Remove barriers to learning, ensuring opportunities fo r  access fo r  all,
including those in isolated areas and those with special needs.'

In the US specific action to ensure equality o f  access to the Internet was taken in 

1997 with the introduction o f  the e-rate. This aimed to subsidise Internet access to 

schools libraries and rural healthcare providers. The initiative provided $2.5 billion 

annually to support low cost access for these organisations.^

The DENI Strategy for Education Technology in Northern Ireland recognises that 

home access to ICT is likely to favour the most economically fortunate, but 

suggests that large scale access at school can easily level any such advantage. To 

achieve this levelling, however, it suggests that schools must be aware o f  the need 

for equity, and seek to facilitate it. Possible mechanisms for facilitating equity 

suggested include out-of-hours access, home-work clubs and partnerships with 

libraries or other local services which could bridge the gap in provision.^

The strategy also suggests that there is scope for involving parents in addressing 

this inequity. Provision o f  computer classes for parents and advice on home 

com puter purchase are possible actions which could encourage parents to see home 

use as an extension o f  school use. Another possible action is the provision o f  a pool 

o f  laptops for loan to those without the resources to buy a hom e computer. DENI 

also identifies intra-school strategies which could enhance equal access such as 

provision o f  equipment in com m on areas such as the library."*

' Connecting the Learning Society, UK government consultation paper (1998), p3.

 ̂James M. Lonergan, Internet Access and Content o f  Urban Schools and Communities. ERIC 

digest Number 157 (2000).

 ̂ Department o f  Education Northern Ireland, A Strategy fo r  Education Technology in Northern  

Ireland. (DENI, 1997), p i 5.

Ibid.
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2.2a The digital divide in schools

Despite the intention that schools should ensure equal access to ICT, there is a 

considerable body o f  evidence suggesting that the social inequalities in ICT access 

are, at least in some places, reproduced in schools. As early as 1987 studies in the 

US were reporting higher levels o f  computer equipm ent in schools v̂  ith better o f f  

students. Becker and Sterling reported that level o f  com puter  equipm ent correlated 

with socio-economic status in US elementary schools, and that schools with black 

students had fewer computers than those with white s tuden ts .’ By 1997 the US 

President’s advisors on ICT reported that students from families classified as low in 

socio-economic status report 14% less usage o f  com puters  in schools than students 

from high SES families.^

The US National Center for Educational Statistics (N CES) has explored the 

relationship between schools ICT and the background o f  the students. The N C ES 

data reveals patterns in ICT equipm ent related to student poverty, school size, 

metropolitan status and level o f  enrolment o f  minorities. Schools w here a greater 

proportion o f  the students were eligible for a subsidised school lunch had fewer 

computers connected to the Internet per student than other schools.

' Henry J. Becker and C. W. Sterling. "Equity in School Computer Use: National Data and 

Neglected Considerations", Journal o f  Educational Com puting Research, Vol. 3 No. 3, (1987), 

pp289-311.

‘ President’s Committee o f  Advisors on Science and Technology, R eport to the P resident on the 

Use o f  Technology to Strengthen K-12 Education in the United States. (March 1997), section 7.2.
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TABLE 2. 6; COMPUTER EQUIPMENT AND STUDENT POVERTY, AUTUMN 1998'

Percentage o f  students eligible for a free or 
reduced-price school lunch.

Students per 
instructional 

computer with 
Internet access

Less than 11 % 10
11-30% 11
31-70% 12
71 % or more 17

This pattern o f  schools located in richer areas having better ICT resources is 

confirm ed by the separate TLC survey. This 1998 survey revealed a series o f  

disparities in the level o f  ICT resource in schools. Schools w ith a high proportion 

o f  students living in poverty, as indicated by eligibility for special federal funding 

know n as “Chapter 1” , were disadvantaged in terms o f  the num bers o f  com puters, 

num ber o f Internet connected com puters, speed o f  Internet access and presence o f  a 

W eb or email server. A parallel assessm ent o f  the relative poverty o f  the areas 

w here the schools were located, based on data about average incom e levels in each 

zip code, reported sim ilar patterns.

The study also reported other variations in schools technology infrastructure. 

A lthough there were few differences betw een public and private schools, public 

schools had greater bandw idth to the Internet, and Internet access on m ore o f  their 

com puters and had CD -RO M  facilities on more o f  their computers.^ W ithin private 

schools there were also differences in level o f  equipm ent, w ith a large gap betw een 

Catholic and non-Catholic private schools. M any o f  the C atholic schools had no 

access to the Internet, and very few had high-speed access. By contrast the non-

' National Center for Educational Statistics. Internet Access in Public Schools and Classrooms 

1994-98, NCES 99-017 (February 1999), p3.

'  R. E. Anderson and A. Ronnkvist, The Presence o f  Computers in Am erican Schools. Teaching, 

Learning and Computing: 1998 National Survey Report #2, Center for Research on Information 

Technology and Organizations (June 1999).

I b i d . ,  p!4.
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Catholic private schools had high levels o f  Internet connectivity, even higher than 

the public schools. '

2.2b Variations over time

As the level o f  technology in schools changes the location o f  the gap between the 

richest and poorest schools may change. In the US in 1994 the schools with the 

greatest proportion o f  poor students were least likely to have a connection to the 

Internet, but by 1998 this gap had narrowed as most schools o f  all types had 

connected to the Internet.

TABLE 2. 7: PERCENTAGE OF SCHOOLS WITH INTERNET CONNECTION AND 

PERCENTAGE OF STUDENTS CLASSIFIED AS ELIGIBLE FOR SUBSIDISED

LUNCH, US 1998-

Percentage o f  students eligible for a free 
or reduced-price school lunch.

1994 1997 1998

Less than 11 % 40 88 87
11-30% 39 83 94
31-70% 33 78 91
71% or more 19 63 80

Hovvever in the same period a difference appeared in the percentage o f  classrooms 

with Internet connectivity. In 1994 very few schools had classrooms connected to 

the Internet. How ever between 1994 and 1998 the schools with the fewest poor

students connected their c lassrooms to the Internet at a m uch greater pace than the 

schools with more poor students and in both 1997 and 1998 there was a substantial 

gap betw een rich and poor on this indicator.

TABLE 2. 8: PERCENTAGE OF CLASSROOMS WITH INTERNET CONNECTION AND 

PERCENTAGE OF STUDENTS CLASSIFIED AS ELIGIBLE FOR SUBSIDISED

LUNCH, US 1998^

Percentage o f  students eligible for a free 
or reduced-price school lunch.

1994 1997 1998

Less than 11 % 4 36 62
11-30% 4 32 53
31-70% 3 27 52
71% or more 2 14 39

‘ Ibid., p l5 .

'  National Center for Educational Statistics. Internet Access in Public Schools and  Classrooms 

1994-98, NCES 99-017 (February 1999), p2.

 ̂ Ibid., p2.
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While individual indicators may vary as the technology becomes m ore widespread, 

the basic gap in equipment level has not reduced. The N C ES notes that although 

the ratio o f  US students per instructional computer with Internet access improved 

from 1998 to 1999, the differences between types o f  schools rem ained.'

2.2c Ethnicity and school IC T resources

The NCES also reports that ICT equipment was related to the presence o f  ethnic 

minorities in the school. Schools with a higher percentage o f  minorities had fewer 

Internet-connected computers per student.

TABLE 2. 9: COMPUTER EQUIPMENT AND PERCENT MINORITY ENROLMENT, 

AUTUMN 1998-

% minority enrolment. Students per 
instructional 
computer

Students per 
instructional 
computer with 
Internet access

Less than 6% 6 10
6-20% 6 10
20-49% 7 12
50% or more 6 17

The variations in level o f  equipment with ethnic group m ay be related to socio

economic status, as the ethnic groups are over-represented in the poorest sectors o f  

the population. However this data highlights an unequal provision o f  ICT in US 

schools, with those who are otherwise disadvantaged also having less access to ICT 

at school.

The parallel TLC survey also confirms this pattern, reporting that schools with high 

concentrations o f  students o f  racial minorities were also less well equipped, 

although the differences were smaller and uneven.^

' U.S. Department o f  Education, National Center for Educational Statistics. Stats in Brief: Internet 

access in US public  schools and classrooms: 1994-99.

' National Center for Educational Statistics, Internet Access in Public Schools and  Classroom s 

1994-98, NCES 99-017 (February 1999), p3.

 ̂ R. E. Anderson and A. Ronnkvist, The Presence o f  Computers in Am erican Schools. Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

Technology and Organizations (June 1999), p l5 .
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2.2d Variations with location (rural/urban)

Another dimension o f  inequality is the location o f  the school. The NCES data 

reveals that rural schools had higher levels o f  equipment per student, both in terms 

o f  computers and Internet connected computers. In 1998 rural schools had an 

average o f  9 students per internet-connected computer, compared with 12 in 

suburban schools and 14 in urban schools.

T.ABLE 2. 10: ICT EQUIPM ENT AND METROPOLITAN STATUS, AUTUM N 1998*

M etropolitan status. Students per 
instructional 
computer

Students per 
instructional 
computer with 
Internet access

City 7 14
Urban fringe 6 12
Town 6 12
Rural 5 9

The TLC survey also classified schools in terms o f  their metropolitan status using a 

four-point scale (City, suburban. Town and Rural). In general rural and town 

schools had more favourable computer student ratios than city and suburban 

schools, although this pattern was not very strong, and may have been due to 

variations in school size.

The US President’s advisors on ICT also noted that inner city schools were 

disadvantaged compared with suburban schools,^ and suggested that there might be 

an additional disadvantage for rural schools if local “points o f  presence” or high 

speed access were not available.'^

' National Center for Educational Statistics. Internet A ccess in P ublic  Sch ools an d  C lassroom s  

1994-98, N C E S 99-017 (February 1999), p3.

 ̂ R. E. Anderson and A. Ronnkvist, The P resence o f  Com puters in A m erican Schools. Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

T echnology  and Organizations. (June 1999), p l6 .

 ̂ President’s Com m ittee o f  A dvisors on Science and T echnology. R eport to  the P residen t on the 

U se o f  Technology to Strengthen K -12  Education in the U nited States. (M arch 1997), section 7.3.

■* Ibid.
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This concern was also raised in the 2001 Eurobarom eter sur\  ey, w hich found that 

broadband technologies were better developed in m etropolitan  areas. It reported 

that A D SL was used by 9% o f  metropolitan schools, and only 2%  o f  rural schools. 

Similarly cable m odem  technology was in use in 8% o f  m etropolitan schools and 

3% o f  rural schools.'

Data from the UK records a similar pattern at prim ary level. In 1998 rural primary 

schools had 13 students per computer, while the urban schools had 19. H ow ever 

this difference did not appear at secondary level, w here  the rural schools had 9 

students per computer, and suburban and urban schools had 9 and 8 respectively.

TABLE 2. 11: UK SCHOOLS, ICT EQUIPMENT AND LOCATION, 1998.

English schools, data from 1998^ 
statistical report.

Average 
com puters 
per school 

Primary

A verage 
com puters 
per school 
Secondary

A verage 
pupils per 
com puter 
Prim ary

A verage 
pupils per 
com puter 

Secondary
Rural 9 89 13 9
Small town 14 99 18 9
O uter area o f  a large town or city 15 107 19 9
Inner area o f  a large town or city 15 103 19 8

TABLE 2. 12; UK SCHOOLS, EXPENDITURE ON ICT AND LOCATION, 1998.

English schools, data from 1998^ 
statistical report.

Average 
expenditure 
on ICT for 

teaching and 
learning. 
Prim ary

A verage 
expenditure 
on ICT for 

teaching and 
learning. 

Secondary

Expenditure 
per pupil on 

ICT for 
teaching and 

learning. 
Prim ary

Expenditure 
per pupil on 

ICT for 
teaching and 

learning. 
Secondary

Rural 1,606 29,849 14 37
Small town 2,685 31,424 10 35
O uter area o f  a large town or city 3,128 34,178 11 37
Inner area o f  a large town or city 3,328 35,963 12 42

' European Com m ission. European youth in a D igital Age: eE urope 2002 Benchm arking. Draft 

W orking docum ent o f  the Com m ission services Based on the Eurobarom eter surveys o f  February 

2001, p7.

 ̂ Departm ent for Education and Employment. Survey o f  Inform ation and  C om m unications  

Technology in Schools 1998. Statistical Bulletin Num ber 11/98 (N ovem ber 1998), section 20.

 ̂ Ibid.
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2.2e School size and IC T  equipment

There are also indications that small schools tend to be better equipped in terms o f  

ICT than larger schools. In the US in 1998, smaller schools had more favourable 

levels o f  computer equipment, both in terms o f  numbers o f  com puters and in terms 

o f  computers connected to the Internet.

TABLE 2. 13: ICT EQUIPMENT AND SCHOOL SIZE, US SCHOOLS, AUTUMN 1998'

School size, student numbers. Students per 
instructional 

computer

Students per 
instructional 

com puter w ith  
Internet access

Less than 300 4 9
300-999 6 12
1,000 or more 7 13

The TLC study also reported that smaller schools had more favourable student 

computer ratios. It found that more o f  their computers had printer access, and more 

had an Internet server. The reasons for the technology deficit in larger schools was 

uncertain, but possible reasons suggested include the tendency o f  large schools to 

underestimate the resources and support services required to deal with large student 

numbers, and the difficulties that larger schools may face in attracting funding.^

This variation in equipment with school size may partly explain the h igher levels o f  

equipment found in rural schools. Data from the US indicates that although rural 

schools were better equipped than other schools, they were also smaller, and the 

difference in equipment diminished when controlled for school size.'^

' National Center for Educational Statistics. Internet A ccess in P ublic  S ch ools an d  C lassroom s  

1994-98, N CES 99-017 (February 1999), p3,

■ R. E. Anderson and A. Ronnkvist, The P resence o f  C om puters in A m erican  Schools. T eaching, 

Learning and Computing: 1998 National Survey Report #2. Center for R esearch on Information  

T echnology and Organizations (June 1999), pl 5.

 ̂ Ibid.

President’s Com m ittee o f  Advisors on Science and T echnology. R eport to the P residen t on the  

Use o f  Technology to Strengthen K- I 2  Education in the U nited States. (M arch 1997), section  7.3.

38



C h a p t e r  2 L i te ra tu re  R e la te d  to S ocia l P a t te rn s  in IC T

2.2 f  Regional variations in IC T equipment in schools

The US data also revealed small regional disparities in the level o f  computer 

equipment in schools, but m uch greater disparities in the type o f  use o f  computers. 

Students in the Southern region were less likely to be heavy computer users, and 

less likely to use computers for higher order activities, than students in the Western 

region.'

The TLC survey also found some differences, albeit uneven, between regions. 

Schools in the South tended to be lower on most o f  the indicators o f  the presence o f  

technology, while there was higher than average presence o f  technology in the 

Midwest and West.^

2.2g Explanations fo r  the variation in IC T equipment

There are a number o f  factors which may contribute to the inter-school variation in 

levels o f  ICT provision, even in the UK where education is governm ent funded.

One possibility is that the more wealthy parents make more financial contributions 

to the school. This appears to be the case especially at primary level in the UK. In 

the 1996 U K  survey o f  IT in schools it was recorded that paren ts’ financial 

contribution varied very markedly with their wealth in primary schools, with 

parents in prosperous areas supplying 20% of  the school’s expenditure. The 

contributions to second level schools were much smaller, amounting to only 1% o f  

the total.

TABLE 2. 14: PERCENTAGE OF EXPENDITURE PROVIDED BY PARENTS, UK 1996^

Primary schools Secondary schools
R elatively prosperous 20 I
N either prosperous nor disadvantaged 10 0
E conom ically  disadvantaged. 1 1

' Ibid.

 ̂ R. E. A nderson and A. R onnkvist, The P resence o f  C om puters in A m erican  Schools. Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

T echnology and Organizations. (June, 1999), p l6 .

 ̂ Department for Education and Employm ent. Survey o f  Inform ation tech n o logy in Schools 1996. 

Statistical Bulletin no. 3 (.March 1997), p i 1.
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Parent contributions to primary schools were m uch more significant in rural areas, 

amounting to 29% o f  school expenditure in rural areas, com pared with only 4 or 

5% in urban areas.

TABLE 2. 15: PERCENTAGE OF EXPENDITURE PROVIDED BY PARENTS, UK 1996'

Location o f  school Primary schools Secondary schools
Rural 29 1
Small town 8 1
Outer area o f  large town or city 4 0
Inner area o f  a large town or city. 5 0

A similar trend was noted in the 2001 Eurobarometer survey which reported that 

more o f  the computer equipm ent in primary schools was provided through private 

donations. Overall one in five computers in primary schools came from private 

sources, compared with one in ten in secondary education.^

2.2h Summary

This section has examined the available data concerning the variation in level o f  

ICT equipm ent in schools serving different social groups. In the US the surveys 

suggest that the level o f  ICT provision in schools varied with a num ber o f  factors, 

including:

• Socio-economic status o f  students.

• Ethnicity/race o f  students.

• Location (rural/urban)

• School size

• Regional location.

It is likely that these variables were inter-related. It is probable that ethnic 

minorities are over-represented in the lower socio-economic groups. It is also 

probable that both ethnic minorities and lower socio-economic groups were over-

' Ibid.

■ European C om m ission. E uropean you th  in a D ig ita l A ge: eE urope 20 0 2  Benchm arking. Draft 

W orking docum ent o f  the C om m ission  services Based on the Eurobarometer surveys o f  February 

2001, p i 1.
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represented in downtown urban locations, and that the schools in these areas were 

larger in size. Given this complex series o f  interrelationships it is difficult to 

attribute the difference to any one factor, although the NCES notes that, taking 

students per Internet-connected computer as an indicator, the largest difference was 

associated with the poverty level in the school.'

There were some indications that the nature o f  the equipment gap may have 

changed over time. As the schools with the poorer students caught up with the 

others in terms o f  numbers o f  computers, the other schools made advances in terms 

o f  classroom Internet connectivity.

These studies raise the possibility that at least in the US, the pattern o f  provision o f  

ICT in schools may reinforce the existing digital divide. The one exception to this 

pattern was in the variation with location. In both in the US and the U K  rural 

schools were better equipped than urban schools, contrary to the pattern o f  ICT 

skill in society. H ow ever this may have been a result o f  the smaller average size o f  

rural schools, as smaller schools were generally better equipped than larger schools.

' U .S. Department o f  Education, National Center for Educational Statistics. Stats in Brief: Internet 

a ccess in US p u b lic  schools and classroom s: 1994-99.
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2.3 Type of use of ICT in schools

Another dimension to the inequahty in use o f  ICT is the m anner in which ICT is 

used. In the US the 1997 report to the President recognised that certain types o f  

application o f  ICT support “higher-order” learning and problem solving activities, 

while others involve routine drill and practice activities. The report notes that i f  the 

former category is believed to have a special value, then “systematic differences in 

the character o f  technology usage may be as problematic as lack o f  access to 

computing and networking hardware” .'

Sutton reports that numerous studies have revealed differences in the type o f  use o f  

ICT.^ W ork  by Becker as far back as the 1980s showed that schools that had owned 

computers for more than three years tended to do more program ming and a wider 

range o f  activities with the computers, compared with those schools in their first 

year o f  com puter ownership, which tended to concentrate on drill and practice 

applications.^ Later work noted the move away from programming, and the 

emphasis on using the computer as a tool integrated into the curriculum.

Venezky suggests that the same applications may be used in different schools in 

ways that are very different educationally:

The role o f  school academic standards in student ICT skill acquisition 
has largely been ignored, yet looms as large as equipment differences 
in the skill acquisition equation. Schools that have high standards 
encourage their students to do more sophisticated learning with ICT  
than schools with lower standards. In the lower standards setting, 
students might use word processors and spreadsheets fo r  mundane 
tasks, and occasionally search the World Wide Web fo r  information, 
using simple searches and a single search engine. In schools with

' President’s Com m ittee o f  A dvisors on Science and Technology. R eport to the P residen t on the 

Use o f  T echnology to Strengthen K -12  Education in the U nited States. (M arch 1997), section 7.1.

 ̂ Rosem ary E Sutton, "Equity and Computers in the Schools: A Decade o f  Research", R eview  o f  

E ducational R esearch , Vol. 61, N o. 4 (Winter 1991), p481.

 ̂ H. J. Becker. School Uses o f  M icrocom puters: Reports from  a national Survey. N o 1 (1983), 

Cited in Sutton, Rosemary E. "Equity and Computers in the Schools: A  D ecade o f  Research", 

R eview  o f  E du ca tion a l R esearch, V ol. 61, No. 4 (Winter 1991), p481.
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higher standards, students use spreadsheets to simulate dijferent 
planting options in agriculture or policy options in government, build 
their own web pages, and manage forums. When they search the WWW, 
they use complex searches and a variety o f  different search engines.'

Becker has linked teachers’ use o f the Internet with the teachers’ pedagogical 

beliefs, and particularly with the existence o f a “constructivist” approach to 

teaching. The survey measured teacher belief by asking teachers to attach values to 

a series o f classroom conditions and by asking teachers to identify practices within 

their own teaching. The constructivist teachers were identified by five factors:

1. Disagreement with traditional pedagogy and learning theory. This included 

opposition to statements about the value o f a quiet classroom , the need for basic 

skills to be taught before ‘meaningful instruction’ and the need for problems or 

tasks with clear correct answers.

2. Agreement with constructivist values. This included the teacher as facilitator, 

multiple classroom activities, and student freedom o f m ovem ent within the 

classroom.

3. Frequent use o f projects or demonstrations.

4. Frequent practices involving student responsibility.

5. Frequently using practices such as student assessm ent o f  their own work, 

student journal writing, student debates, and student participation in planning 

class activities.^

Using these criteria, Becker records that the most constructivist teachers made most 

use o f  the Internet themselves, and also used it more frequently both for student 

research and for publication o f student work.^

' Richard L. Venezky, “The Digital Divide Within Formal School Education: Causes and 

Consequences” in Learning to Bridge the D igital D ivide  (Paris: OECD , 2000), p75.

 ̂ Henry J. Becker, Internet Use by Teachers: Conditions o f  P ro fessional Use and Teacher-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information Technology and Organizations (February 1999), p22.

 ̂ Ibid.. p23.
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Thus both Venezky’s view o f  “high standards” and B ecker’s view o f  

“constructivist orientation” are associated with what might be termed higher-order 

uses o f  ICT. However, a number o f  studies have reported patterns suggesting that 

the higher-order uses o f  ICT are found less frequently in schools with 

disadvantaged students. Four distinct dimensions to this difference m ay be 

identified:

Firstly, the poorer students may spend more o f  their ICT time in learning the 

operation o f  the computer. In the US the President’s committee concluded that:

Lower-SES high school students are also significantly more likely to be 
taught about computers than to use computers in the course o f  other 
learning. Moreover when high SES students are exposed to computers 
as a subject area, they are more likely to engage in computer 
programming (as opposed to lower level computer related tasks) than 
low-SES students.'

Secondly, poor and minority students may spend more o f  their ICT time on drill 

and practice programmes. In 1981-82 only 7% o f  students in Title I (poor) schools 

had taken programming, compared with 14% o f  students in other schools.^ In 

1982-83 only 13% o f  schools with predominantly White and high SES students 

reported extensive use o f  drill and practice programmes, compared with 33%> o f  

predominantly minority schools.^

Thirdly, the use o f  ICT for poorer students may be concentrated in a smaller range 

o f  subject areas. In the US the 1998 TLC survey found that the use o f  ICT in 

subject areas varied with an indicator o f  the SES o f  the students. For three o f  the

‘ President’s Committee o f  A dvisors on Science and T echnology. R eport to  the P resid en t on the  

U se o f  T echnology to Strengthen K -12  Education in the U nited S tates  (M arch 1997), section 7.2.

 ̂ R. E. Anderson, W. W. W elch and L.J Harris. “Inequities in opportunities for Com puter L iteracy.” 

The C om puter Teacher Vol .  11 (April 1984), pplO -12. Cited in Sutton, Rosem ary E. “Equity and 

Computers in the Schools: A  D ecade o f  Research”, R eview  o f  E ducational R esearch , V ol. 61, N o. 4 

(W inter 1991), pp475-503.

 ̂ H. J. Becker. School Uses o f  M icrocom puters: R eports fro m  a national Survey. N o  3. 1983, cited  

in Sutton, Rosemary E. “Equity and Computers in the Schools: A D ecade o f  R esearch”, R eview  o f  

E ducational Research, V ol. 61, No. 4 (W inter 1991), p482.
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four main academic subjects, (i.e. English, Social Studies and Mathematics) 

frequent com puter use was reported more often by teachers working in low income 

schools than by teachers in any other SES quartile.'

Fourthly, the teachers in schools with low SES students may have more limited 

objectives for their computer use. Becker has reported that teachers in high SES 

middle and high schools were more likely to report using computers to teach 

students to “present material to an audience” and to “analyse information”. By 

contrast teachers in low SES schools were more likely to use computers for 

“remediation o f  skills” , “mastering skills just taught” and “ learning to work 

independently” .̂

Taken together, these suggest that for the schools with the lower SES students, 

more o f the focus o f ICT use is on teaching basic computer skills, and on use o f 

ICT to rehearse basic skills in “core subjects”. By contrast, in the schools with 

higher SES students, there was greater emphasis on the higher order uses o f ICT, 

including presentation and analysis.

2.3a Explanations fo r  the variation in type o f  use o f  IC T

A number o f  possible explanations for the variation in type o f usage are suggested. 

One possible factor is suggested by the 1997 US report to the President on ICT, 

which suggests that teachers’ ICT skills may vary with the SES o f the school 

population. Although the report offers little direct evidence to support this, it 

records “anecdotal evidence” o f such a pattern. Possible mechanisms for this 

proposed in the report include schools in wealthy districts offering higher salaries 

to teachers and thereby attracting the most skilled, or wealthy schools offering their 

teachers more training.^

' Henry J. Becker, W ho's W ired an d  W ho's Not. Report from the 1998 TLC survey published on 

the W eb at http: \\ \\ \\ . cn to.iici.edii tic him! Undinns.html. p5.

 ̂ Ibid., p6.

 ̂ President’s Committee o f  Advisors on Science and Technology. R eport to  the P residen t on the 

U se o f  Technology to S trengthen K - I 2  Education in the U nited  S ta tes  (March 1997), section 7.2.
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A second possible factor may be the ability o f the students. As most o f  the material 

on the Web is in written form, those less comfortable with reading are likely to find 

it a less comfortable space. As Venezky suggests:

A less tractable problem is presented by those with low literacy and
inadequate language skills Much o f  the value o f  the WWW rests in
texts and technical diagrams that are at or above high school reading 
level. Students who enter secondary school still reading at a fa r  lower 
level will gain little meaning from most o f  what they encounter on the 
WWW.'

The issue o f  student ability may go beyond questions o f  literacy. Venezky has 

argued that capacity for self directed learning is “a critical factor that allows some 

students to profit more than other students from such open-ended resources as 

ICT” .̂  He suggests that “many students lack the experience not only in technically- 

based skills but also in information handling and effective independent learning. 

For these students a range o f skills need to be taught, including self-monitoring and 

time management, before computers and the Internet become intelligible” .̂

Unlike television and radio, the Internet requires active, autonomous 
engagement to realise its fu ll benefits. Stored information is available, 
as well as connections to dynamic information sources, including real
time data (e.g. weather satellite transmissions) and advisors, tutors, 
mentors and the like. But all o f  these require active search, 
communication and information management skills, as well as constant 
monitoring to extract from the overwhelming bulk o f  texts, diagrams, 
tables, photographs and the like what is needed fo r  a particular 
assignment. Those students who have good self-monitoring skills and 
are highly motivated to learn usually do better in independent learning 
than those who do not.''

' Richard L. Venezky, “The Digital Divide Within Formal School Education: Causes and 

Consequences” in L earn ing to  B ridge  the D ig ita l D iv id e  (Paris: O EC D, 2000),  pp72-73

■ Ibid., p64.

 ̂ Ibid., p72.

 ̂ lb id . ,p72 .
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However, while variation in student ability may result in different uses o f  ICT, it is 

important to note the dangers in the assumption o f  an association between student 

ability and SES or ethnicity.

A third possible explanation arises from Becker’s work, in which he has suggested 

that teachers’ use o f  ICT is associated with teachers’ ow n beliefs and attitudes.'

This raises the possibility that the variation in type o f  use o f  ICT may be a product 

o f  teacher thinking, rather than a response to student needs.

2.4 Conclusion

This chapter is concerned with social patterns in ICT skill and usage. The studies 

cited reveal a series o f  dimensions o f  inequality in ICT skills in society. The 

dimensions include SES, income, educational background, ethnicity and location. 

The general pattern is that those groups most marginalised in society are least likely 

to have access to ICT, and least likely to perceive it as valuable. Their children are 

also less likely to have access to a home computer, and even if  they do, m ay not 

have the parental encouragement to use it in educational ways. Given that home 

use o f  ICT may vastly outweigh the use o f  ICT within school, there is cause for 

concern that the digital divide will continue into the next generation.

Schools are often identified as a mechanism for correcting this gap, and strategies 

have been suggested to provide greater access to ICT in school for disadvantaged 

students. H ow ever there is some evidence that schools themselves replicate the 

divide, with the schools attended by the poorest students having fewer facilities. 

There is particular evidence for this in the US, where the schools attended by the 

d isadvantaged had lower levels o f  ICT equipment than other schools. However the 

level o f  ICT equipment in schools is obviously associated with the availability o f  

funding, and this pattern may not necessarily occur in other countries.

‘ Henry J. Becker, Internet Use by  Teachers: Conditions o f  P rofession a l U se and T each er-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information T echnology and Organizations (February 1999).
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There was one area where the pattern o f  equipm ent in schools seemed the reverse 

o f  the pattern in society. In rural areas the level o f  Internet penetration was 

generally lower than in urban areas. However rural schools, both in the US and the 

U K  were better equipped than other schools, perhaps because o f  their smaller size.

There is also some evidence o f  schools using ICT in different ways, with the 

schools attended by the poorest students being more focused on the lower order 

applications. US studies suggest that schools with a high proportion o f  

disadvantaged students placed a greater emphasis on learning the operation o f  the 

computer, on drill and practice software, and on the use o f  ICT to reinforce basic 

material in core subjects. Thus it appears that the kinds o f  uses o f  ICT most likely 

to develop the broad meta-cognitive skills identified as a key part o f  digital literacy, 

may be less frequently experienced by the poorer students. The reasons for this 

difference in type o f  usage are uncertain, but possible explanations involving 

teacher skill, student ability and teacher beliefs and attitudes have been suggested.

These findings raise questions about whether existing pattern o f  school ICT 

provision will narrow the digital divide. M umtaz has noted that children reported 

negative attitudes to com puter use generated by school use o f  the computer, which 

was reported to be boring and time consuming. By contrast hom e computers 

generated positive attitudes to computers. ' I f  the poorest students are least likely to 

have a hom e computer, least likely to have high access at school, and least likely to 

do the more interesting things with the computers at school, then their experiences 

at school are unlikely to reduce their negative images o f  ICT. Indeed these patterns 

raise the spectre o f  w hat M um taz terms a “ Sesame Street effect” , where an 

innovation which seems to offer the disadvantaged children the opportunity to 

catch up is in fact o f  greatest benefit to the most affluent children.^

* Shazia Mumtaz. “Children’s enjoyment and perception o f  computer use in the home and the 

school” . Com puters and Education, Vol. 36 (2001), p357.

 ̂ Ibid, p349.
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CHAPTER 3

LITERATURE RELATED TO GENDER AND ICT

If, as discussed in chapter 1, digital literacy becomes important to effective 

participation in social and economic life, then the patterns that emerge in ICT skills 

are important concerns for society. The previous chapter has exam ined the 

possibility that different groups within society may have different exposure to ICT 

skills, both within and outside o f  school, potentially resulting in a dam aging digital 

divide.

This chapter is concerned with another potential divide in ICT skills, namely that o f  

gender. The gender divide is unique in that it may cross boundaries o f  socio

economic status and geography, and may exist even within households. In 

exploring this divide there is an underlying danger o f  representing gender as a 

binary distinction with dominant, competitive males contrasting with supportive, 

collaborative females. In considering gender issues it is important to stress the lack 

o f  fixity o f  girls’ and boys’ identities, and acknowledge the complex and variable 

nature o f  gender identity.’ Thus throughout this chapter, while the discussion will 

consider the differences between boys and girls as a group, it m ust be recognised 

that these general comparisons mask very large differences betw een girls, and 

between boys.

Examination o f  the gender pattern is focused on two main areas. The first is 

concerned with the gender pattern in society generally, while the second is focused 

on schools and whether schools act to counter the existing pattern. This chapter 

begins in section 3.1 with the Irish educational system, and looks at some o f  the 

existing gender patterns, not specifically related to ICT. Section 3.2 then considers 

the gender pattern in ICT skill and interest, especially for young people. Section 

3.3 examines some o f  the factors supporting the gender pattern, looking at hom e

' Joan Swann, “Tinker Town: Reading and re-reading Chiildren's Talk Around the Com puter” , in 

Computers and Talk in the Prim ary Classroom, ed. by Rupert W egerif  and Peter Scrimshaw 

(England: Multilingual Matters Ltd., 1997), p. 135.
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access to computers, parental encouragement and type o f  use o f  ICT. Finally 

section 3.4 asks whether there are also gender patterns within schools.

3.1 Gender patterns in the Irish Educational system

There are gender variations in participation and achievement in education in many 

countries. These variations may appear in the form o f  very visible differences in 

participation, retention and performance, or may be found in more subtle indicators, 

such as subject choice. In the Irish system, although m any schools are single-sex, 

the boys’ and girls’ schools are funded in the same ways and operate the same 

curriculum. There were a series o f  gender inequalities within the Irish system, but 

some o f  the most obvious have reduced over tim e'. Historically, while girls’ 

retention in the school system was higher than that for boys, this was attributed to 

lack o f  employment alternatives.

TABLE 3. 1: PARTICIPATION IN IRISH EDUCATION BY GENDER^
W omen

1978/9

Women

1995/6

W omen as a % o f  
total 1978/9

W omen as a % o f  
total 1995/6

Second level 151,177 190,157 51.6 50.9

Senior cycle 44,208 74,677 54.4 5 L 6

In terms o f  performance, boys historically scored higher in state examinations, 

particularly in some subjects, but this gap has narrowed over time. In 1979 only 

35% o f  girls taking honours mathematics in the Leaving Certificate attained a grade 

C or higher, compared with 44%  o f  boys. By 1996 the girls had exceeded the 

performance o f  boys, with 83% o f  girls attaining Grade C or higher, and 79% o f  

boys.

' Kathleen Lynch, E quality in E ducation. (DubUn: Gill and Macmillan, 1999), p l4 0 .  

 ̂ Ibid., pl 41.
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TABLE 3. 2; P E R FO R >L \N C E  IN IRISH EDUC ATION BY GENDER'

Figures are percentage attaining 
grade C or higher in Leaving 
Certificate.

1979 

%  girls

1979 

% boys

1996 

%  girls

1996 

% boys

Maths (higher) 35.1 44.1 82.9 79.4

Maths (ordinary) 33.5 40.4 69.3 62.1

English (higher) 50.7 49.4 68.5 61.0

English (ordinary) 37.0 34.5 64.5 49.1

Chemistry (higher) 55.6 56.3 64.2 63.9

Chemistry (ordinary) 49.5 37.9 60.7 47.2

While g irls’ participation and performance has equalled and exceeded that o f boys, 

there are some subjects where there is a highly gendered take up pattern. Technical 

Drawing, Construction Studies and Physics are still studied mainly by boys, while 

Home Economics is studied mainly by girls.'

The gendered pattern o f interest in subjects is apparent even at Junior cycle level. 

Materials Technology, M etalwork, Technical Graphics and Science all have higher 

percentages o f males choosing them, while more females take Home Economics, 

Languages, Business Studies and Art.^ These figures suggest that although girls 

have equalled boys in terms o f  participation and achievement in the second level 

school system, there remain significant gender patterns in the selection o f  subjects, 

along traditional gender lines.

Hannan et al.‘̂ argue that there are also gender difference in g irls’ performance 

within mixed schools. Their study noted significant differences between school 

types, both in term o f intake and in terms o f treatment o f students after intake.

' Ibid., p l41 .

■ Ibid., pI42.

 ̂ Damian Hannan,. Emer Smyth, John Me Cullagh., Richard O'Leary and Dorren McMahon. 

Coeducation and G ender Equality. (Dublin: Oak Tree Press, 1996), pI03.

•' Ibid.
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M ixed schools were less likely to be selective in intake, and w ere m ore likely to 

engage in stream ing or banding o f  students. H ow ever, once the study had 

controlled for these differences, girls in m ixed schools perform ed slightly  less well 

than girls in single-sex schools. The difference was particularly  m arked in 

M athem atics, v/here girls in m ixed schools perform  substantially  w orse in Leaving 

C ertificate than girls in single-sex schools, even controlling for Junior C ertificate 

results.

These studies reveal that gender patterns rem ain w ithin the Irish education system , 

both in term s o f  subject choice and in perform ance w ithin subjects. There is also 

some evidence to suggest that these gender differences m ay continue and even be 

enhanced in m ixed schools.

3.2 The gender pattern in ICT skill and use in young people

The previous section has considered the gender patterns w ithin Irish education. 

This section now exam ines the possibility o f  a gender gap in ICT skill in society. 

W hile evidence from other countries points to a gender pattern, the differences 

reported were often sm all, elusive, and som etim es not statistically  significant. 

Sutton ' provides a com prehensive review  o f the research on the patterns relating  to 

com puters in education during the 1990s. H er m eta-analysis o f  research on gender 

patterns in access to com puters concluded that a num ber o f  studies reported  small 

gender differences favouring boys, while other studies reported no significant 

difference. H ow ever no studies reported greater access for girls.

' R. Sutton, “ Equity and Computers in the Schools: A Decade of  Research” , Review  o f  Educational 

Research  Vol. 61, No 4 (Winter 1991), p479.
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TABLE 3. 3: SUMMARY OF META-ANALYSIS FROM SUTTON'
Figures are numbers o f  studies. Statistically

significant
advantage

boys

N ot
significant
advantage,

boys

N o
difference

Advantage
girls.

A ccess to computers at school 3 2 7 0

A ccess to computers at hom e 10 5 0 0

Interest in using computers 3 0 4 0

C onfidence in using com puters 3 0 4 0

However the lack o f any studies showing an advantage for girls suggests that this 

pattern is worthy o f further exploration. This analysis gives rise to two possible 

explanations. Either the gender pattern is very small and difficult to measure 

accurately, or the gender gap is variable, and exists in some cases and not others.

Some other studies support the latter possibility. Becker and Sterling^ analysed the 

within-school pattern o f ICT use, and reported a small average difference, but an 

asymmetric pattern where some schools appeared to have little gender difference, 

and others had a significant gender gap. In the US, a report to the president in 1997^ 

noted that the gender gap in ICT access was small but significant.

3.2a Skill level

Data from the International Association for the Evaluation o f Educational 

Achievement (lEA) Computers in Education project (COMPED), suggests that 

boys had higher levels o f computer skill than girls. This major quantitative study, 

conducted in 20 countries in 1989 and in 10 in 1992, provides a substantial body o f 

data collected under rigorous conditions. However discussion o f its findings must

‘ Ibid., p 4 8 0 ,4 8 7  and 488.

 ̂ H.J. Becker and C.W , Sterling, “Equity in School Computer Use: N ational Data and N eglected  

C onsiderations”, o f  E du cation al C om puting R esearch , V ol. 3 N o. 3 (1987), p p 289 -311.

 ̂ President's C om m ittee o f  A dvisors on Science and T echnology. Report to the President on the U se  

o f  T echnology  to Strengthen K -12 Education in the United States (M arch 1997), section 7.5.
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be prefaced by the warning that the study is now dated, and as the technology has 

changed in the interim, particularly with the development o f  the Web, the pattern o f  

skills may also have changed.'

The COMPED study used a test o f  students’ knowledge o f  information handling 

and simple computer use, known as the Functional Information Technology Test 

(FITT). In all of the participating countries, boys scored higher than girls, and the 

differences were statistically significant in all but three countries (Graph 3.1).^

3.2b Interest in IT

The COMPED study also administered a questionnaire survey to the sample 

students, aimed at measuring their belief in the “relevance” o f  computers, and their 

“enjoyment” o f  computers. In most countries there was no significant difference 

between male and female students on the “relevance” scale. In the three countries 

where there was a difference (Austria, the Netherlands and Latvia) males saw 

computers as more relevant. In almost all cases male students reported enjoying 

computers more than females. The exceptions were elementary students in the 

USA and Japan, and upper secondary students in India. Graph 3.2 shows the pattern 

o f  “enjoyment” of ICT for upper secondary students illustrating the wide variation 

in the gender gap.

The study attempted to measure the students’ perception o f  the gender pattern in 

computer use. Students were asked to indicate whether they thought there was a 

gender pattern in each o f  four areas, as indicated by the following questions.

‘ Ingeborg Janssen Reinen, and Tjeerd Plomp. “Information T ech n ology  and Gender Equality: A  

Contradiction in Term inis?”, C om puters an d  E ducation , V ol. 28 N o 2 (1997 ), pp65-78.

■ The differences were not statistically significant in the U SA , Bulgaria and India.
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GRAPH 3.1. SCORES ON FITT FOR UPPER SECONDARY STUDENTS (FITT IS A 
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GRAPH 3.2 AVERAGE “ENJOYMENT SCORES” FOR UPPER SECONDARY 

STUDENTS^

' Ingeborg Janssen Reinen and Tjeerd Plomp. "Information Technology and Gender Equality; A 

Contradiction in Terminis?", Computers Education, V o l2 8 N o 2 , 1997, pp65-78.

 ̂ Ibid.
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TABLE 3. 4: STUDENT PERCEPTION OF GENDER PATTERN, QUESTIONS USED'
Q uestion A llow ed  answers

W ho, do you think, is more likely to play 
com puter gam es?

Boys Equally boys 
and girls

Girls

W ho, do you think, is more likely to enjoy 
using com puters for practical jobs?

B oys Equally boys 
and girls

Girls

W ho, do you think, is more likely to get a 
job  doing computer programming?

Boys Equally boys  
and girls

Girls

W ho, do you think, knows more about 
computers?

Boys Equally boys 
and girls

Girls

Responses to these questions show some interesting patterns. O verall the students 

did not perceive that boys were m ore likely to enjoy using com puters. Indeed in 

the US data, girls were seen as slightly more likely to enjoy using com puters. This 

pattern seem s to contradict that reported earlier, where students were asked to 

report their ow n personal level o f  enjoym ent o f  com puters. Janssen R einen and 

Plom p suggest that this may be explained by the “We can, I c a n ’t” paradox. This 

phrase refers to the pattern o f  fem ales describing gender equality  for fem ales in 

general, w hile declaring less skill w hen reporting their own personal perform ance.

Sim ilar gender patterns in expectations have been recorded in o ther studies. 

C u lley ’s study, conducted in the U K  in the mid 1980s, reported that w orking with 

com puters w'as a career aspiration for a high proportion o f  boys, but played very 

little part in g irls’ hopes for their future. K irkm an’s survey o f  Y ear 8 students (aged 

12) in the U K  in 1990, found strong gender patterns. The study revealed that boys

' Extracted from table in Ingeborg Janssen Reinen, and Tjeerd Plomp. “ Information T echnology and 

Gender Equality: A  Contradiction in Term inis?”, C om puters an d  E ducation , V ol. 28 N o  2 (1997), 

p78.

■ Lorraine C ulley, “Girls, B oys and Computers”, in Com puters an d  L earning, ed. by O liver Boyd- 

Barrett and Eileen Scanlon, (England: Addison W esley, 1991), p84.
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were significantly more enthusiastic about computers, were more confident using 

computers and considered themselves better at using com puters. '

Another interesting pattern in the CO M PED  data is revealed by exam ining the 

pattern o f  responses at the different levels o f  schooling. In the US data extracted 

from the C O M PE D  report, it is clear that girls’ perceptions o f  the gender pattern 

are greater for the students in the upper levels. At elem entary level 37%  o f  girls 

felt that girls were most likely to enjoy using computers to do practical jobs, but by 

upper secondary level this had fallen to 24%. The same pattern appeared with the 

other questions. The girls fiirther into the school system had less confidence in 

their enjoyment, skill and career prospects with computers.^ Graph 3.3 shows the 

pattern o f  responses to the question about knowledge o f  computers. This shows 

that girls at elementary school level thought that girls knew  m ore than boys, but 

that this pattern had reversed by upper secondary level.

These studies suggest that boys had more ICT skill than girls in m any countries. 

Perhaps m ore importantly, they indicate that boys had m ore favourable attitudes to 

computers, both in terms o f  their confidence in using the technology, and in their 

be lief  in its relevance.

Burstyn argues that the lower rate o f  usage o f  IT by girls, as reported in numerous 

studies in the US, is partly due to the socialisation o f  girls. She suggests a number 

o f  different factors which may contribute to perception o f  com puters  as a male 

domain. IT is frequently associated with maths and science, w hich are, she 

suggests, also linked to males. In addition, she suggests that jobs  in the IT 

industries are associated with particular genders, key personnel being typically 

male, and the production line staff  being typically female. Thirdly, she argues that 

even the com puter games are not gender neutral, both because o f  their emphasis on

' C. Kirkman, "Computer experience and attitudes of  12-year-old students: implications for the UK 

National Curriculum” . Journal o f  Computer A ssisted Learning  Vol. 9 (1993), p55-6.

 ̂ Extracted from table in Ingeborg Janssen Reinen, and Tjeerd Plomp. “ Information Technology and 

Gender Equality: A Contradiction in Terminis?”, Computers and Education, Vol 28 No 2 (1997), 

p78.
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battle and because many include wom en as victims. ’ She quotes Provenzo^ as 

reporting that 30% o f  Nintendo games contained scenarios where w om en were 

kidnapped or had to be rescued as part o f  the game.

There is some suggestion that this gender pattern m ay change as the technology 

evolves. The “Cyberkids” research project was a large-scale study o f  the impact o f  

Internet connectivity on school age students. The study reported that both teachers 

and pupils held gender stereotypical attitudes to computers. Com puters were 

frequently seen as “boys’ toys” , possibly because o f  their association with games. 

However Internet access appeared to be reducing this pattern, and to be m aking the 

computer “cool” for girls. In one o f  the schools studied e-mail significantly 

increased girls’ use o f  computers. The study noted that “ Interviews with teachers 

and female pupils indicated that this was because they enjoyed com m unicating with 

other people, but had little interest in computer gam es” , and concluded that “ for 

girls, provision o f  e-mail provides a way into com puter use which does not 

undermine their femininity” .̂

' Joan Burstyn, “Who Benefits and Who Suffers? Gender and Education at the Dawn o f  the A ge o f  

information Technology”, in Gender and Education. Edited by Sari Knopp Biklen and Diane 

Pollard. (Chicago: University o f  Chicago Press, 1993).

■ Eugene Provenzo, Video Kids: making Sense ofNintendo (Harvard University Press 1991), 

quoted in Joan Burstyn, “ Who Benefits and Who Suffers? Gender and Education at the Dawn o f  

the Age o f  information Technology”. Gender and Education. Edited by Sari Knopp Biklen and 

Diane Pollard, (Chicago: University o f Chicago Press, 1993), pi 16.

 ̂Gill Valentine, Sarah Holloway and Nick Bingham, “Children's social networks. Virtual 

Communities and On-line Spaces”. Report o f  the Cyberkids research project, published on-line 

(1999) at \\ \\ u  . s h c l . a c . L i k  - u  s u i l T  \ a l e n i i n c  m l l  a b o u t . h i m
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3.3 Out-of-school use of ICT

The previous section has examined the suggestion that boys may tend to have 

greater ICT skills than girls, and that ICT may be perceived as a male activity by 

young people. This section is concerned with gender differences in access to ICT in 

the home, and the possibility that this may contribute to the skill pattern. A number 

o f studies suggest that where females have the same experience of, and access to, 

computers, their skills’ and attitudes^ are similar to those o f males. These findings 

suggest that the gender pattern may be partly a result o f differential access to, or 

experience of, ICT. Levin and Gordon argue that girls with access to computers 

have similar attitudes to those o f boys, and suggest that the issue is not one of 

gender but o f access.^

3.3a Home access to IT

One major contribution to young people’s experience o f ICT is the access to a 

home computer. Home access to PCs seems likely to increase in the near future, 

and children’s education appears to be a major factor in the decision to buy home 

computers. In the US a 1995 survey found that over 80% o f families intending to 

buy a PC cited the educational value for their children as the primary reason for 

purchase.'*

' R. Anderson, “Fem ales surpass males in computer problem solving: Findings from the M innesota  

Com puter Literacy A ssessm ent”, o f  E ducational Com puting, V o l. 3 N o. 1 (1987 ), pp39-51.

 ̂ J. W oodrow , “D evelopm ent o f  computer related attitudes o f  secondary students” Journal o f  

E du ca tion a l C om puting R esearch , V ol. 11 N o. 4 (1994), pp307-338.

 ̂T .L evin and C. Gordon “Effect o f  Gender and Computer Experience and Attitudes Towards 

Com puters”, o f  E ducational C om puting Research  , Vol. 5 N o. 1 (1989), pp69-88.

Am erican Learning H ousehold Survey, reported in “The Red Herring” D ecem ber 1995. Cited in 

ISTE, The F uture o f  Inform ation Technology in Education. Published on the W eb at; 

u \\ Puhlicaiiuns Hooks Fiittiic 1999.
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The lEA COMPED study noted that female students made up the majority o f  those 

who have computer access only at school.' Further analysis o f  this data revealed 

that males were more likely to have home access to PCs than females. This pattern 

was statistically significant in all of the countries studied except at some levels of 

schooling in the USA and India."

Culley,^ reporting on research she conducted in the UK in the mid 1980s, reported a 

similar strong gender pattern in home computer ownership. O f  974 pupils 

surveyed, 383 had a home computer, and only 107 o f  these were girls. Moreover, 

only 14% of the girls with a computer reported that the computer was bought for 

them, while 85% of the boys with a home computer reported that it had been 

bought either specifically for them, or for another male in the household. Hattie and 

Fitzgerald‘S also noted that where a family had a home computer, it was more likely 

that a male would use it regularly. In Kirkman’s sample 70% o f  boys made use o f  a 

computer at home, compared with 38% of girls. Boys used a home computer for an 

average o f  7.1 hours per week, compared with 4.2 hours per week for girls.^

More recently Selwyn’s  ̂study, based on a survey o f  983 students aged 16-19 in 

Wales, confirmed that female students were less likely to have home access to a

' Ingeborg Janssen Reinen and Tjeerd Plomp. “Gender and Computers; Anotiier Area o f  Inequity in 

Education?”. In Schools, Teachers, Students and Computers: a Cross N ational P erspective  ed. by 

W.J. Pelgrum, I.A.M. Reinen Janssen and Tj. Plomp. (Amsterdam;IEA, Decem ber 1993), pI08.

^Ibid., p l07

 ̂ Lorraine Culley, “Girls, Boys and Computers”, in Computers and Learning, ed. by Oliver Boyd- 

Barrett and Eileen Scanlon, (England; Addison W esley, 1991), p84.

T. Hattie and D Fitzgerald, “Sex Differences in Attitudes, Achievem ent and U se o f  Computers.”, 

Australian Journal o f Education, Vol. 31 No. 1 (1987), pp3-26.

 ̂C. Kirkman, “Computer experience and attitudes o f  12-year-old students; implications for the UK  

National Curriculum”. Journal o f  Computer Assisted Learning Vol. 9 (1993), p55-6.

* N. Selwyn, “The effect o f  using a home computer on students' educational use o f  IT”, Computers 

and Education Vol. 31(1998), pp211-227.

59



B  E q u a l

■  G ir l s

Elementary Elementary 
F M

lo w er S ec Lower Sec 
F M

Upper S ec  Upper Sec 
F M
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GRAPH 3,4. FREQUENCY OF COMPUTER USE BY GENDER"

' Ibid.

 ̂Neil Selwyn,. "The effect of using a home computer on students' educational use of IT", 

Computers and Education 3, 1998, pp211-227.
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computer. Even when they had access to a home computer, female students made 

less frequent use o f it. On a six-point scale recording frequency o f  use, the modal 

value for male students was “every 2-3 days” while the modal value for female 

students was “weekly” (Graph 3.4).

3.3b Parent influence and encouragement

Although home computers may be bought with a view to their perceived 

educational value, it is likely that much home use o f computers is not for 

educational purposes. A study by Giacquinta and Lane' followed 51 families and 

monitored their use o f home computers over a two-year period. They reported that 

most use o f home computers by children was not for academic or educational 

purposes. The study also identified a series o f factors linked with non-use o f  home 

computers for academic purposes. Prominent among these were lack o f parental 

support and encouragement for children.

Unfortunately Chen reports that parents encourage boys more than girls to take up 

computers, and to excel at using them. Further support for the differential pattern 

o f parent support is provided by the COMPED study. This asked students to 

indicate the level o f encouragement they received from parents. In a number o f 

countries (The Netherlands, Greece, Latvia and upper secondary schools in 

Bulgaria) boys reported higher levels o f parental encouragement. In other countries 

there was no significant difference. The only exception was in Japan, where girls 

reported more parental encouragement.^

' Joseph Giaquinta and Peggy Lane “Fifty-one Fam ilies w ith Computers: A  Study o f  Children's 

A cadem ic U ses o f  M icrocom puters at Hom e”, E ducational Technology R esearch  an d  D evelopm ent, 

V ol. 38 (1990), pp27-37.

■ M. C hen, “Gender and Computers: The beneficial effects o f  experience on attitudes”, Jou rnal o f  

E du cation al C om puting R esearch , V ol. 2 N o 3 (1986), pp265-282.

 ̂ Ingeborg Janssen Reinen, and Tjeerd Plomp. “Infomiation T echnology and Gender Equality: A  

Contradiction in Term inis?”, C om puters and Education, V ol. 28 N o 2 (1997), p69.
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3.3c Type of home use

The findings cited above have pointed to gender patterns in the amount o f  use o f 

ICT in the home, hi addition there may be differences in the ways in which boys 

and girls use ICT. Sutton’s' meta-analysis also reported a series o f findings 

suggesting that there are gender differences in type o f  use o f computers, from the 

US, Canada, Australia, New Zealand and Britain. Kirkman also noted that o f those 

who reported using a com puter at home, the boys were more likely to play games 

and do some programming, whereas the girls were more likely to use word 

processing.

TABLE 3. 5: STUDENTS’ USE OF COMPUTERS AT HOME (FROM KIRKMAN)^
T ypes o f  use o f  computers % o f  boys using  

computers for each type.
% o f  girls using  

com puters for each type.

Gam es 100% 91%

Word processing 15% 43%

Art 12% 5%

D esk top publishing 3% 0%

M usic 3% 0%

Programming 30% 10%

Selw yn’s study also revealed a similar gender pattern in type o f  use o f the 

computer. Relative to numbers using computers, boys were more likely to play 

games than use a word processor, while girls reversed this pattern. Girls were also 

more likely to use art packages and the Internet, while boys were more likely to use 

databases, spreadsheets, and programming.^

' R. Sutton, “Equity and Com puters in the Schools: A  D ecade o f  R esearch”, R eview  o f  E ducation al 

R esearch , V ol. 61, N o 4 (W inter 1991), p482.

 ̂ C. Kirkman, “Computer experience and attitudes o f  12-year-old students: im plications for the UK  

National Curriculum” . Jou rnal o f  C om puter A ssis ted  L earn ing  V ol. 9 (1993), p56.

 ̂ N. Selvvyn, “The effect o f  using a hom e computer on students' educational use o f  IT”, C om puters 

and E ducation  V ol. 3 1 (1 9 9 8 ) , p 2 18.
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While there are some differences between these two studies in areas such as art, 

both o f these studies found that more girls used word processing, while more boys 

used computers to play games and for programming. By the time o f the second 

study in 1998 the Internet was more widely available in homes, and Selwyn 

reported that girls were making more use o f it than boys. This seems consistent 

with V alentine’s analysis o f the Internet as a female friendly space.'

The gender differences in computer use may even extend to styles o f programming. 

Turkle and Papert have considered the idea that girls might tend to approach 

programm ing in different ways in the context o f Piaget’s concept o f  a hierarchy o f 

stages in an individual’s approach to knowledge. They suggest that there may be 

people who use a “concrete” approach to programming. Norm ally programm ing 

begins with an abstract plan, but Turkle and Papert have suggested that the 

“concrete” thinkers, or “bricoleurs” may interact with the material around them to 

arrive at a product. They suggest that such people are:

not drawn to structured programming; their work at the computer is 
marked by a desire to play with the elements o f  the program , to move 
them around almost as though they were material elements - the words 
o f a sentence, the notes in a musical composition, the elements o f  a 
collage.'

3.3d Impact of home computer use

A number o f  studies indicate that the use o f computers at home has a positive 

impact on the skills and attitudes o f young people towards computers. The lEA 

COM PED study concluded that;

' See section 3.2b.

 ̂ Sherry Turkle and Seymour Papert, “Epistemological Pluralism: Styles and Voices Within the

, Signs: Journal o f  Women in Culture and Society Vo\. 16, No. 1 (Autumn 1990),

pl36.
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In most countries, across all three populations, fem ales agree more on 
the relevance o f  computer use when they use the computer at home. ‘

K irkm an reported that use o f  a home com puter correlated w ith a m ore positive 

attitude to com puters for boys and girls, but the difference was greater for girls, 

suggesting that use o f a hom e com puter seemed to have a stronger effect on attitude 

for girls." By contrast Selwyn found that both male and fem ale students w ith hom e 

access to com puters had significantly more positive attitudes to ICT than those 

w ithout. How ever, access to a home com puter m ade a greater d ifference in 

attitudes for boys than for girls. He concluded that

. .  using a home computer has a positive effect fo r  both sexes, but that 
boys seem to be benefiting at greater levels from  using a home 
computer than girls. So fa r  from  improving inequalities in studen ts ' 
attitudes towards computers, home computer use appears to be, i f  
anything, increasing gender differences^

A part o f  the explanation for this pattern may be the larger tim e that the boys spend 

playing gam es. Indeed Sanders suggests that com puter gam es culture acts as an 

im portant agent for socialisation o f boys into IT.'* Sim ilarly in Selw yn’s focus 

groups, m any m ale students reported that playing com puter gam es served initially

' Ingeborg Janssen Reinen and Tjeerd Plomp. “Gender and Computers: A nother Area o f  Inequity in 

Education?”. In Schools, Teachers, Students an d  Com puters: a C ross N a tion a l P erspective , ed. by 

W.J. Pelgrum, I.A .M . Reinen Janssen and Tj. Plomp. (Amsterdam:IEA, D ecem ber 1993), pIIO.

 ̂C. Kirkman, “Computer experience and attitudes o f  12-year-old students: im plications for the UK  

National Curriculum”. Journal o f  C om puter A ssisted  Learning, V ol. 9 (1993).

 ̂ N. S elw yn , “The effect o f  using a home computer on students' educational use o f  IT”, C om puters 

and E ducation  V ol. 31 (1998), p219.

J. Sanders, “The computer: B oy, Girl or Androgynous?” The C om puting Teacher, V ol. 4 (1984), 

p p 3 1-34. Quoted in C. Kirkman, “Computer experience and attitudes o f  12-year-oId students: 

im plications for the UK National Curriculum”. Journal o f  C om puter A ss is ted  Learning, V ol. 9 

(1993), pp51-62.
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as the attraction for using computers at home. Som e male students felt that the 

competitive and sometim es violent nature o f  the games was part o f  their attraction. 

Many felt that their interest in games had developed into an interest in computers 

generally, and they had continued to use home computers for both work and 

leisure. By contrast few o f  the female students showed an interest in games, and 

many used the computer only when required to.

TABLE 3. 6: COMMENTS FROM \L \L E  AND FEMALE STUDENTS ABOUT HOME 
COMPUTER USE .A.ND GAMES.'

James /  rem em ber p lay ing  when I  was very young., with Just a bat and a ball on the 
screen and went on fro m  there

Steve It probably does start fro m  gam es when you  were young  and  boys seem  more 
wanting to beat each other and p la y  each other and then eventually they p lay  
loads and then they want to know  how  the gam e works. So it like progresses and  
you  interest gets b igger as you  mature.

Fiona it shouldn 't be a m ale thing but it probably is....... A nd  the gam es are all rubbish
now anyway a ren 't they?

Alison I  think we ’re m ore interested in what's happening in the world than what boys 
are

3.3e G e n d e r  and  social class

Thus far the discussion o f  home access to computers in the context o f  gender has 

centred on the differential access to and use made o f  the home computer by boys 

and girls. However Kathleen Lynch argues (not specifically about IT), that there is 

an inherent danger in researching social class and gender as separate issues, and in 

the process treating w om en as an undifferentiated social group. She argues that 

working class women m ay have different rates o f  take-up to middle class women.^ 

In the context o f  IT, it m ay be that there are significant differences between 

working class boys and girls in their attitudes to IT, which are not apparent in 

middle class students.

' N. Selwyn, “Tiie effect o f  using a home computer on students' educational use o f  IT”, Computers 

and Education  Vol. 31(1998),  pp222-224.

 ̂ Kathleen Lynch, Equality in Education, (Dublin: Gill and Macmillan, 1999), p i 47.
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Kirkman,' in his study in the UK, used daily newspapers read as a proxy for social 

class. Households taking the Telegraph, Times or Guardian were considered high, 

those taking the Express, Today or the Mail were classified as m edium , and those 

reading the Sun and Star classified as low. This crude measure show ed some 

variation in the gender pattern with social class. For girls the results show ed that 

those in the high socio-economic group were more positive towards computers, 

followed by the middle socio-economic group. Those girls in the low socio

economic group had the least enthusiasm for computers. By contrast, w ith  the boys 

the lowest socio-economic group were most enthusiastic about computers, with the 

high socio-economic group next, and the middle group showing the least 

enthusiasm. For boys, the low socio-economic group also rated them selves the 

most skilled with computers.

Kirkman expresses some surprise that the boys in the middle socio-econom ic group 

had the least positive attitude to computers, but confirms his finding by noting that 

they had the fewest computers at home, took the least interest in lunchtime clubs, 

spend least time on computers at home, and are least confident using computers.

3.3f Summary

The research cited above suggests a gender gap in ICT skills in m any countries. In 

general boys appear to have a higher level o f  ICT skill than girls, and to be more 

confident both o f  their skills and the relevance o f  those skills. This pattern may be 

supported by the pattern o f  home use o f  ICT. The studies suggest that boys are 

more likely to have access to a computer at home, and when they have are likely to 

use it m ore frequently. In many cases the pattern is also supported by parental 

attitudes, with parents providing more encouragement for boys.

There were also indications from small scale studies that boys and girls m ight m ake 

different types o f  use o f  ICT. Boys seemed to make more use o f  games, and o f  the 

technical and mathematical parts o f  ICT, such as programming, database and

‘ C. Kirkman, “Computer experience and attitudes o f  12-year-old students; implications for the UK  

National Curriculum” . Journal o f  C om puter A ssisted  Learning  Vol. 9 (1993) ,  p58.
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spreadsheets. By contrast, girls made more use o f  w ord processing. A lthough this 

suggests that boys m ay have a broader experience o f  ICT, the m ore recent studies 

suggest that the Internet may be particularly attractive to girls, and report m ore girls 

using the Internet than boys.

The pattern is m ade m ore com plex by its interaction w ith social class patterns. 

A lthough there was lim ited research available on this topic, there was a suggestion 

from  one study that the gender gap was m ore pronounced am ong low socio

econom ic status (SES) children than those from higher SES.

These findings m ake it difficult to avoid the conclusion o f  the CO M PED  study, that 

concern  about the gender pattern is well founded.’ The C O M PED  study suggested 

that school gender policies could be part o f  the strategy for tackling this gender 

gap. Sim ilarly Selwyn view ed schools as agencies that could redress the gender 

im balance, concluding that:

schools and colleges should strive to make IT  experiences more positive 
so that females .... are not as disadvantaged as they currently are...

3.4 In-school use of ICT

The research cited above has suggested that there are gender patterns in ICT skills 

in society, and that these patterns are reflected in different access to com puters by 

boys and girls outside o f  school. This section turns the focus onto schools 

them selves, exam ining w hether they too m ay provide different experiences o f  ICT 

to boys and girls. G iven the gender gap in interest in ICT, hom e access and hom e 

use, com bined with the im portance o f  ICT for econom ic and social participation in 

adult life, it is reasonable to support B urstyn’s argum ent that countering this trend

' Ingeborg Janssen Reinen and Tjeerd Plomp. “Gender and Computers: Another Area o f  Inequity in 

Education?” , In Schools, Teachers, Students and Computers: a Cross N ational Perspective ed. by 

W.J. Pelgrum, I.A.M. Reinen Janssen and Tj. Plomp. (AmsterdamilEA, December 1993), pi 16.
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presents a major challenge to schools.' However there are indications that, rather 

than reducing the inequity, schools may actually exacerbate it.

The COMPED study reported that computer use at school was more highly related 

to computer skill for female students. One possible explanation for this finding may 

be that the girls had less access to computers at home and so more o f  their 

computer use was at school." Hence school access to ICT may be more important 

for girls than for boys. Despite this, there is some evidence to suggest that girls may 

get less access to ICT at school than boys.

In the US, as early as 1987, researchers were showing indications that there were 

gender differences within schools, both in the volume and type o f  use o f  computers. 

Becker and Sterling^ conducted a series o f  national surveys on the use o f  computers 

in schools. The second surv'ey in 1985 measured conditions in a sample o f  2,101 

schools across the US. Their study asked schools to report the percentage of 

females among students taking part in each computer activity. While most schools 

reported that 50% of  the students using the computer were female, female students 

were under-represented in many of the computer activities. Girls were less likely to 

use computers before or after school hours, or to be involved in programming or 

game playing. Across three levels (k-6. Middle and High school), the only area 

where girls w-ere more involved than boys was in word processing at high school. 

Their study concluded that

a school atypically low in computer use by girls had fem ale  
participation o f  only 30 percent, while a school atypically high in use 
by girls still had no better than a 50-50 parity between girls and boys.

' Joan Burstyn, “ W ho B enefits and W ho Suffers? Gender and Education at the D aw n o f  the A ge o f  

information T ech n ology” . G en der and E ducation . Edited by Sari K nopp B iklen and D iane Pollard. 

(C hicago; U niversity o f  C hicago Press, 1993).

 ̂ h igeborg Janssen R einen, and Tjeerd Plomp. “Information T echnology and Gender Equality: A  

Contradiction in T erm inis?”, C om puters an d  E ducation, Vol. 28 N o 2 (1997), p75

 ̂ H.J. Becker and C.W . Sterling, “Equity in School Computer Use: N ational Data and N eglected  

C onsiderations”, Journal o f  E du cational C om puting R esearch. V ol. 3 N o 3 (1987 ), p p 2 8 9 -3 11.
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  Thus, in a substantial percentage o f  schools at all levels, boys
dominate time on computers.

A study by C ulley ' in 1986 explored the differential access o f  m ale and fem ale 

students to com puters in schools and at home. A lthough the context has changed 

considerably since the tim e o f  the study, some o f  the m echanism s are w orthy or 

note. The study noted that girls accounted for less than 10% o f  com puter users in 

optional school com puter activities. It concluded that com puter clubs were 

regarded as “male territory” and that girls frequently reported “being m ade to feel 

very uncom fortable by the attitudes and behaviour o f  boys” .̂  Several schools in the 

study had recognised this problem  and responded by reserving som e tim e as “girls 

only” tim e. How ever this had tended to result in the rem aining tim e becom ing de 

facto “b o y s’ tim e”, thus further reinforcing the inequality  o f  access.

A num ber o f  studies have considered the possibility  o f  girls being less likely to take 

up com puter related activities w ithin school. Lockheed suggested that bo y s’ 

enthusiasm  for com puters made them  crow d into com puter room s, and as a result 

they w ere likely to be seen as a m ale domain.^ Sanders suggested that the barrier to 

g irls’ participation was not the presence o f  the boys, but the absence o f  their fem ale 

friends.

3.4a Type of computer use at school

In addition to getting less tim e on com puters in the school, it is likely that girls 

engage in a sm aller range o f  activities on the com puter. The C O M PED  study 

reported, fem ale students were involved in a sm aller num ber o f  activities w ith the 

com puter. N ote that this last finding is based on num ber o f  activities, rather than

' Lorraine Culley, “Girls, Boys and Computers” , in C om puters and Learning, ed. by Oliver Boyd-  

Barrett and Eileen Scanlon, (England: Addison W esley, 1991), p 8 1.

 ̂ Ibid., p82.

 ̂ M, E. Lockheed, “W omen, girls and computers: A first look at the evidence” Sex R oles, V ol. 13 

(1985), p p l l5 -1 2 2 .

■* J. S. Sanders, “Making the computer neuter”. The C om puting Teacher, Vol. 12 (1985),  pp 23-27.
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hours o f computer use. Boys cairied out a higher number o f activities with the 

computer in all countries surveyed and at all school levels.’ Janssen Reinen et al. 

concluded that:

It is clear that, on average, males students are engaged in a greater 
number o f  activities than fem ales. In each activity type, it appears that 
male students engages more often. The only exceptions are word 
processing, where fem ale students show a higher engagement in a 
sm all number o f  countries.'

Becker and Sterling^ reported a similar pattern in US schools. The examined the 

percentage o f girls among the students involved in each kind o f activity. As the 

population was roughly gender balanced, one might expect 50% o f the students 

involved to be girls. Instead the girls showed slightly lower levels o f overall use o f 

the computer. More importantly, they showed markedly lower levels o f use o f the 

school computers outside o f scheduled time. This use before and after school is 

voluntary, and therefore an indicator o f interest in use. Girls also showed lower 

levels o f use in game playing and elective programming work. The only area 

where the girls made up more than 50% o f students involved was in word 

processing, and then only at high school level. This finding repeats the findings 

with relation to home use, reported earlier, suggesting that girls were more likely to 

spend their com puter time on word processing.

' Ingeborg Janssen Reinen, and Tjeerd Plomp. “Information T echnology and Gender Equality; A  

Contradiction in T erm inis?”, C om puters an d  E ducation, V ol. 28 N o 2 (1997), p75

 ̂ Ingeborg Janssen R einen and Tjeerd Plomp. “Gender and Computers: Another Area o f  Inequity in 

Education?”. In Schools, Teachers, S tudents an d  C om puters: a C ross N ational P erspec tive  ed. by 

W.J. Pelgrum, I.A .M . R einen Janssen and Tj. Plomp. (Amsterdam:IEA, D ecem ber 1993), p i 14.

 ̂ H.J. Becker and C.W . Sterling, “Equity in School Computer Use: National Data and N eglected  

C onsiderations”, Journ al o f  E du cational C om puting Research, V o l.3 N o 3 (1987), p302.
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TABLE 3. 7: GENDER DIFFERENCES IN US IN-SC H O O L C O M P U T E R  USE'

Figures are “percent girls” o f  the students involved. K-6 Middle
school

High
School

Overall use

Note that this refers to participation, not to level or 
frequency o f  participation.

48 45 45

Use before/after school 28 22 26

Word processing 36 40 60

Elective programming 22 38 41

Game playing 37 28 20

The type o f computer use encouraged at school may have a further impact by 

influencing home computer use. Giacquinta and Lane found that school emphasis 

on programming was a deterrent to home use.^

3.4b Differential benefits from ICT in school

Even if students spend the same amount o f time on computers and do the same 

tasks, it is possible that they may have a different experience o f  them. One o f the 

frequently mentioned possibilities o f the use o f  computers is that it could facilitate 

the use o f group or collaborative work. A num ber o f studies have explored the 

interactions between pupils working in small groups at computers. M any o f these 

studies have reported gender patterns within groups, in the level and type o f 

interaction.

One study reported by Swann' recorded the conversations between two children 

engaged in a collaborative writing activity at a word processor. The recorded

' Ibid.

■ Joseph Giaquinta and Peggy Lane “Fifty-one Families with Computers: A Study o f  Children's 

Academic Uses o f  Microcomputers at Home”, Educational Technology Research and Development, 

Vol. 38 (1990), p35.
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conversation reveals the gradual domination o f  the activity by the boy, in a mixed 

sex pair. While these two pupils engaged in a discussion and produced a 

collaborative document, Sw ann’s analysis o f  the text reveals that the girl (Emma) 

accepted many more o f  the boy ’s (Craig’s) suggestions than vice versa. In total 

59% o f  C ra ig ’s suggestions were accepted, and 17% not accepted, while 44%  of  

E m m a’s proposals were accepted and 30% not accepted. Although both made 

roughly the same number o f  suggestions, Emma suggested fewer novel ideas and 

more o f  her suggestions were adaptations o f  earlier proposals. Em m a also ended 

more o f  her suggestions with intonation that sought confirmation, or with direct 

requests for approval. Craig was more likely to issue his suggestions as directives.^

Watson^ conducted a similar textual analysis with a group o f  three, two boys and a 

girl. She reports that while all three were present, the girl (Diana) contributed 

proposals, but had none o f  her proposals accepted. This does not mean that she had 

no influence on the interaction, as she influenced decisions by giving her support, 

and by reminding the group o f  the task set by the teacher and o f  the need for 

discussion. The role Diana played in the group was highlighted by the change in the 

interaction when she left the boys for a time. In her absence W atson notes that the 

boys did not discuss proposals in depth, but simply restated ideas. She suggests 

that this finding supports earlier work reporting that all-boy groups have lowered 

levels o f  “total verbal activity” .

' Joan Swann, “Tinker Town: Reading and re-reading Children's Talk Around the Computer”, in 

C om puters and Talk in the P rim ary  C lassroom , ed, by Rupert W eger if and Peter Scrim shaw  

(England: M ultilingual Matters Ltd, 1997), p l3 3 .

 ̂ Ibid., p l4 2 .

 ̂ M adeline W atson, “The Gender Issue: Is What You See What Y ou G et?”, in C om puters and Talk 

in the P rim ary  C lassroom , ed. by Rupert W egerif and Peter Scrim shaw , (England: M ultilingual 

Matters Ltd, 1997), p l 51.
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Diskin and Close' report a similar study conducted in a primary school in Ireland. 

In this study pairs o f  students were observed as they worked through mathematical 

problem s on the popular computer package “Maths Circus” . Nine pairs o f  pupils 

were observed over a num ber o f  sessions with the computer. The types o f  

interaction were recorded using a notation system, and some o f  the sessions were 

also recorded on video. As a general pattern it appeared that in the same sex male 

groups the boys worked together but with little real collaboration. One pair was 

described as follows:

Group 2 Boy/boy: Both boys in this group struggled to assert 
themselves as leaders. These boys were competitive and worked alone 
rather than as a team. There was much use o f  the word “I ” but little 
use o f  the word “we ". They did not seek assistance from  each other, 
but freely gave unsolicited advice and suggestions. They paid little 
heed to each other's suggestions. One took control o f  the mouse and 
tended to dominate the proceedings. The other, however, was not 
happy with the status quo and consistently tried to re-assert himself At 
one point the boys began to ridicule each other’s efforts.

By contrast the tone o f  the single-sex female groups was friendly and collaborative:

Group 8 Girl/girl - These girls were very talkative and chatty. At times 
the conversation was irrelevant to the task at hand. One girl was more 
competent than the other, with the latter, at times, less engaged in the 
task. There was a lot o f  social interaction. Failed attempts were 
followed by mock horror and exaggerated disappointment. These 
interactions involved squeals o f  delight and disappointment. There was 
no earnest competition but one girl did engage in mock bravado as she 
recounted her successes. They requested help from  each other and 
responded verbally.

In two o f  the three mixed sex groups the boy took control o f  the m ouse and 

dom inated the partnership. In the third, the girl was described as “bossy” and 

insisted on taking turns with the mouse. This last pair seem ed to behave in the 

same competitive m anner as the boy/boy groups. The more typical mixed groups 

were described as follows:

' Maria D iskin and Sean C lose, “A Study o f  the R ole o f  Gender in group interaction in a Computer 

Supported learning Environm ent” in P roceed in gs o f  the Third E uropean C onference on In tegrating  

Inform ation  an d  C om m unications T echnology in the Curriculum . Edited by E m ily B anville, 

Maureen M ullery, A ine Ui Eigheartaigh, Tom  Kendall and Larry Sheil. (D C U , A ugust 1998).
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Group 6 Boy/Girl - Again the boy positioned himself at the mouse and 
positioned it in such as way as to place it beyond the reach o f  his 
partner. He tended to give a lot o f orders, constantly pointing to the 
screen, regardless o f  who was taking a turn. The girl partner behaved 
in a subservient manner from the beginning, seeking affirmation from  
the boy, who delivered a series o f  instructions in a monotone, but not 
bossy, voice. His dominance was clearly evident, but the girl remained 
interested throughout the session, although she appeared to have little 
confidence in her ability, and voiced her apprehensions at regular 
intervals. The boy did not respond to these declarations but continued 
to offer advice. She did not offer him advice.

An analysis o f the type o f verbal interaction showed that the mixed sex groups had 

significantly fewer interactions classified as “comments” and the largest proportion 

o f interactions classified as “disagreements” . While these classifications present a 

generalised picture, the researchers concluded that girls were more likely to seek 

help from boys than vice versa, and that girls were more likely to express doubts 

about their ability than boys. Girls were more likely to support each other when 

working together, while boys were more likely to ridicule their partners’ efforts.

This tendency for the boy to take control o f the mouse in mixed pairs has been 

documented in other studies, and Barbieri and Light' have concluded that access to 

the mouse plays an important part in domination o f group work at a computer.

The M innesota study^ offers another perspective on this pattern. In this study 

groups o f 11-13 year old students worked on a Geographical simulation game 

involving a sailing voyage to collect gold. In some o f the groups, the assessment 

was arranged on a collective basis, so that each person’s grade depended on the 

group performance. In others the students were evaluated against each other. In a 

third series o f groups, the students were evaluated individually. The performance 

o f the students varied with the type o f group. Co-operating groups performed 

better during the exercise and in the post-test.

' M. Barbieri and P. Light. “ Interaction, gender and performance on a com puter based task” . 

Learning and Instruction, Vol. 2 (1992), ppl99-213.

 ̂ R.T. Johnson, D.W. Johnson and M.B. Stanne. “Effects o f  co-operative, competitive and 

individualistic goal structures on computer assisted instruction” . Journal o f  E ducational 

Psychology, Vol. 77 (1985), pp68-77.
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In this study the girls in competitive groups, those where the group members were 

assessed against each other, did less well than boys. They com pleted fewer o f  the 

tasks and scored lower overall. Furthermore, the girls in com petitive groups 

reported a level o f liking for computers lower than that reported by the boys. By 

contrast girls in collaborative groups, where they were assessed as a group, reported 

liking computers slightly more than the boys. Similarly at the end o f  the exercise, 

the girls in the competitive groups reported liking geography less than their 

classmates in collaborative groups. Competition seemed to encourage task 

persistence for boys, and reduce it for girls. Conversely, in collaborative groups the 

girls were more persistent, and the boys less so.

These findings suggest that the gender impact o f computers may depend more on 

the context in which they are used, and the nature o f  the task, rather than on 

computers or on group v/ork per se.

A more recent study by Underwood and Underwood' suggests that girls may 

benefit more than boys from some activities. In this study the researchers 

organised 62 children aged 8 to work on an “Interactive Talking Book” CD ROM 

resource. The children were all attending the same primary school in a suburban 

area in the UK. The children worked in pairs on the story, some in boy/boy pairs, 

some girl/girl and some boy/girl. They worked through the story on two occasions 

for a period o f  20 minutes on each occasion. A week after the second session, they 

did a comprehension test. Four weeks after the session they were asked to write a 

short story about the character in the CD book. These assessm ent tasks were done 

individually by the children involved.

In the use o f the software, the composition o f the pair made little difference. The 

number o f clicks on words and animated characters were similar for each pairing 

type. In the boy/girl pairs, the boy frequently took control o f  the mouse, but the 

progress through the story was similar to that o f other pairings.

' G eoffrey Underwood and Jean Underwood, “Children's Interactions and Learning O utcom es with 

Interactive Talking B ooks”, C om puters and Education, V ol. 30 (1998), pp95-102 .
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In the com prehension test a week after the sessions, there was little gender 

variation. How ever, there was a significant difference in the level o f  recall o f  the 

talking book when writing the story 4 weeks later. G irls who had w orked on the 

talking book in girl/girl pairings outperform ed both girl/boy and boy/boy pairs.

This finding is very interesting, in that it suggests that, in this study, the effect was 

caused not by the gender o f  the child, but by the com position o f  the pairing. G iven 

that the tests were all perform ed by children w orking individually, the residual 

effect o f  the pairing seem s to have been quite strong.

N ot all studies at classroom  level have found gender patterns. In the U K  Portable 

Com puters Pilot project, the evaluation found no gender difference in attitude to the 

portable com puter. G irls w ere just as likely to use their portables for hom ew ork, 

with the exception o f  M usic, and were just as likely to use the features o f  the 

com puter. The one significant gender difference found was that boys w ere m ore 

likely to use the com puter for purposes other than school w ork, such as playing 

com puter gam es.'

Turkle^ suggested that boys and girls m ight have different styles o f  com puter 

program m ing. In the early 1980s, in analysing m iddle-school children learning 

LOGO, she described two styles o f program ming. In the first, w hich she called 

“hard m astery” , sees the com puter as a device to be controlled, and the pupil strives 

to control the com puter to m ake it follow a pre-determ ined plan. In the second 

style, w hich she term ed “soft m astery” the pupil and the com puter interact in a 

looser way. The pupil tries something, looks at the result, and then tries som ething 

else. These two styles can both result in mastery. These tw o styles could be 

characterised  as the approach o f  an engineer and that o f  an artist. Turkle suggests 

that the “soft m astery” is m ore typical o f  girls, while the “hard m astery” is m ore 

typical o f  boys. This research is now quite dated and patterns m ay have changed as

' Bob Stradling, David Sims and Jim Jamison. Portable Computers P ilot Evaluation Report. 

(NFER, 1994), p l7 .

■ Sherry Turkle. The Second Self: Computers and the Human Spirit. (New York: Simon and 

Schuster, 1984).
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the technology evolved. Nevertheless this work provides some evidence to suggest 

that the gender pattern in computer use may go beyond home access and parent 

expectations.

3.4c Differences increase with age

In the study by Becker and Sterling' in the US, the under-representation o f  girls in 

all activities except word processing was noted earlier. In addition their data 

showed girls as under-represented in word processing until high school level. The 

COMPED study also reported that the difference in performance between boys and 

girls was more pronounced at secondary school.^ This raises the possibility that the 

gender gap may increase during the years o f school attendance. In Australia, Hattie 

and Fitzgerald^ reported that girls become less frequent users o f IT as they progress 

through secondary school, and develop negative attitudes towards computers.

Further evidence that the gender differences in attitude to computers develop 

during the period o f formal schooling is provided by the Young Children’s 

Computer Inventory Project (YCCI).'' This study began in 1990 as an attempt to 

search for evidence on the impact o f computer use on primary school children. The 

study was conducted in three countries, the USA, Japan and M exico, and used a 

series o f both quantitative and qualitative measures. It concluded that

‘ H.J. Becker and C.W . Sterling, “Equity in School Computer Use: National Data and N eglected  

Considerations”, Journal o f  E ducational Com puting Research, V o l.3 N o 3 (1987), p302.

 ̂ Ingeborg Janssen Reinen and Tjeerd Plomp. “Gender and Computers: Another Area o f  Inequity in 

Education?”. In Schools, Teachers, S tudents and C om puters: a C ross N a tion a l P ersp ec tive  ed. by  

W.J. Pelgrum, I.A .M . R einen Janssen and Tj. Plomp (Amsterdam: lE A , D ecem ber 1993).

 ̂ T. Hattie and D Fitzgerald, “Sex D ifferences in Attitudes, A chievem ent and U se o f  C om puters.”, 

Australian Journal o f  Education, V ol. 31 N o .l (1987), pp3-26.

 ̂ Betty C ollis et al.. Children an d  C om puters in School. (N ew  Jersey: Lawrence Erlbaum, 1996), 

pl9.
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gender differences with respect to attitudes towards computers do not 
generally exist at the first-grade level; they probably do not emerge 
until after Grade 3'

The study found no gender differences in the children’s perception o f the 

importance o f computers, or enjoyment o f computers at first grade level, and no 

consistent gender pattern at second and third grade. This contrasts with the 

“em pathy” measure, which showed significant and consistent gender differences at 

all three grades and in all three countries.^

A later study, using the same instruments, showed that the gender pattern was 

different in fourth and fifth grades, with girls showing higher levels o f  motivation 

and persistence than boys.^ This data led the authors to conclude that the YCCI 

conclusion o f  little significant gender difference for grades 1-3, does not conflict 

with the significant gender differences found at older ages in other studies. They 

suggest that it is likely that the gender differences emerge as children progress 

through elementary school.

3.4d Role models

There are some indications suggesting that the perception o f computers as a male 

domain could be unintentionally encouraged by schools. One mechanism for such 

an effect is the role models o f computer use, and computer users, provided by 

teachers in schools. The COMPED study reported that in most countries the 

majority o f  staff teaching IT were male,'* and suggested that stereotypical sex-

' Ibid.

 ̂ Ibid., p90.

 ̂ G. K nezek, M. Lai, and J. Southworth,, “Psychological dispositions o f  children residing in Hawaii 

in the context o f  a m ultinational study on com puting”, in G. Knezek ed. Studies on Children and  

Com puters the 1993-94 Fulbright series. (Denton: Texas Centre for Educational Technology,

1994), pp 39-60.

Ingeborg Janssen Reinen and Tjeerd Plomp. “Gender and Computers: A nother Area o f  Inequity in 

E ducation?” , In Schools. Teachers, Students and Computers: a Cross N ational Perspective ed. by 

W.J. Pelgrum , l.A.M . Reinen Janssen and Tj. Plomp (Amsterdam: lEA, D ecem ber 1993), p i 12.
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specific roles were a possible factor contributing to the formation o f  attitudes to 

technology. Culley' noted that the majority o f  computer-using teachers were also 

male. Her study, conducted in the UK in the mid ‘80s, found that 70% o f  teachers 

using computers in their teaching were male.

The lE A  data suggests that part o f  this difference m ay be due to the higher levels o f  

technical confidence reported by male teachers. The 1989 CO M PED  data reveals 

that female teachers gave themselves a lower self-rating o f  computer skill than 

male teachers, especially in the area o f  programming.^

...male teachers have a significantly higher se lf confidence regarding 
computers. These findings might be an indication that the type o f  role 
model female teachers provide students with is different from the one 
male teachers provide.

Although in most countries the majority o f  computer co-ordinators were male, this 

imbalance reduced between 1989 and 1992. However even in 1992 female 

com puter co-ordinators were significantly under-represented in most countries and 

at m ost levels o f  e d u c a t io n .T h e  table below shows the figures for lower 

secondary education in a sample o f  countries.

' Lorraine C ulley, “Girls, B oys and Computers”, in C om puters and L earning, ed. by O liver Boyd- 

Barrett and Eileen Scanlon. (England: Addison W esley, 1991), p84.

 ̂ Reported in Ingeborg Janssen Reinen, and Tjeerd Plomp. “ Information T echnology and Gender 

Equality: A  Contradiction in Term inis?”, C om puters and E ducation , V ol. 28 N o 2 (1997), p67.

 ̂ Ingeborg Janssen Reinen and Tjeerd Plomp. “Gender and Computers: Another Area o f  Inequity in 

Education?”. In Schools. Teachers, Students and Com puters: a C ross N ational P erspec tive  ed. by 

W.J. Pelgrum, I.A.M . R einen Janssen and Tj. Plomp (Amsterdam: lE A , D ecem ber 1993), p i 13.

Ingeborg Janssen Reinen, and Tjeerd Plomp. “Information T echnology and Gender Equality: A  

Contradiction in Term inis?”, C om puters and Education, V ol. 28 N o. 2 (1997), p74.
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TABLE 3. 8: FEMALE COMPUTER CO ORDINATORS'

Lower Secondary schools % female IT 
co-ordinators

% female 
teachers

Fem ale IT co 
ordinators as a 

percentage o f  expected 
num ber

Austria 13 57 23

Bulgaria 56 76 74

Germ any 5 47 11

Greece 2 59 3

Japan 0 37 0

N etherlands 3 31 10

USA 64 N ot reported

3.4e Association with M athem atics

Writing in 1993, Burstyn suggested some mechanisms by which IT can becom e a 

male activity within a school.

Children associate computers with science and mathematics, both 
subjects appealing more to males than to females. Boys in the United 
States do better than girls, and are more interested than girls in 
mathematics and science. Hence i f  computers are linked in peoples 
minds with mathematics and science, it follow s that boys are more 
likely to ‘‘do better with computers ” than girls.^

Culley also reported a frequent strong linkage between computers and mathematics. 

At the time o f  the study the majority o f  teachers o f  computer studies were also 

teaching mathematics. In 37% o f  the schools surveyed, responsibility for 

computers was assigned to the mathematics department. In addition, the

’ A dapted from Ingeborg Janssen Reinen, and Tjeerd Plomp. “ Inform ation T echnology and G ender 

Equality: A Contradiction in Term inis?” , Computers and Education, Vol. 28 N o. 2 (1997), pp74- 

75.

 ̂ Joan Burstyn, “ W ho Benefits and W ho Suffers? G ender and Education at the Dawn o f the A ge o f 

inform ation Technology” . G ender and  Education. Edited by Sari Knopp B iklen and Diane Pollard. 

(Chicago: U niversity o f  Chicago Press, 1993), p i 16.
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mathematical background and interest o f the teachers responsible for computers 

had an impact on the kind o f work done.

Computer games and other programmes devised by teachers to 
demonstrate the capacities o f  computers were very often based on 
mathematical concepts, processes and examples. Word games, word 
processing and graphic design applications were much less commonly 
used. ‘

In both cases these works are now dated, and it is possible that the association o f 

computers with mathematics has reduced as other applications have become 

popular.

3 .4 f  T eacher attitudes

Other possible causative factors are the attitudes and expectations o f  teachers. 

Sutton^ highlighted the importance o f teachers’ attitudes in determining use in 

schools, but noted that reported attitudes and behaviours are not always the same, 

and that studies that examined both were rare, thus making accurate analysis 

difficult.

O ther studies have noted contradictions in teacher attitudes. Knupfer^ reported 

popular beliefs among teachers including both the belief that equal access to 

computers was important, and the belief that better-behaved students should have a 

better chance o f using the computer. However Chen reported that school 

counsellors and teachers encouraged boys more than girls to take computer 

classes.'* Even if  not actively discouraging girls, some studies have noted that few

' Lorraine C ulley, “Girls, B oys and Computers”, in C om puters and L earn ing , ed. by O liver Boyd- 

Barrett and Eileen Scanlon, (England: A ddison W esley, 1991), p83.

 ̂ R. Sutton, “Equity and Computers in the Schools: A D ecade o f  R esearch”, R eview  o f  E ducational 

R esearch  V ol. 61, N o 4 (W inter 1991), p482.

 ̂ N .N . Knupfer, “Teachers beliefs about instructional computing: Im plications for instructional 

designers”, youraa/ o f  Instructional D evelopm ent, V ol. 11 N o. 4  (1988), pp29-38.

M. Chen, “Gender and Computers: The beneficial effects o f  experience on attitudes”. Journal o f  

E ducational C om puting R esearch , Vol. 2 N o 3 (1986), pp265-282.
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teachers make positive efforts to encourage girls towards computers. The lEA 

study noted that very few schools had policies relating to gender and computers.'

Culley" reported that teachers seemed to make little effort to counteract the 

tendency o f  boys to dominate in the computer room. In observations o f computer 

related lessons, it was noted that boys dominated the discussion, asking more 

questions and making more comments on the lesson contents. Boys also occupied 

more central positions in the com puter room, with girls often seated at the back or 

the side. Moreover, boys frequently acquired the newest computers, and those with 

higher specifications and colour monitors.

Culley^ also noted that teachers made little effort to accommodate girls’ interest in 

computers when devising curricular materials. The emphasis o f teaching activities 

was on programming and mathematical activities, and some teachers had a ‘hobby’ 

interest in programming, which ran parallel to that o f some o f  the male pupils. The 

strength o f the gendered expectations is highlighted by the finding that:

Boys were not always sufficiently motivated towards written 
presentation o f  work, but they were frequently regarded as more 
interested in computing, and more rewarding to teach than girls. Even 
when girls did all that was necessary, followed instructions carefully 
and presented their work well, they were still seen by some teachers as 
less interested and as having less 'flair 'fo r  computing.

3.4g The impact of schools on the gender gap

There is some evidence that education policies and practices can have an impact on 

the gender gap. Jannsen Reinen and Plomp suggest some positive indications with 

relation to the gender question. In two countries, Bulgaria and the USA, the gender 

gap was narrower than in others. In Bulgaria there was a very high proportion o f

' Adapted from Ingeborg Janssen R einen, and Tjeerd Plomp. “Information T echnology  and Gender 

Equality: A  Contradiction in T erm inis?”, C om puters an d  E ducation, V ol. 28 N o  2 (1997), p77.

 ̂ Lorraine C ulley, “Girls, B oys and Com puters”, in C om puters an d  L earning, ed. by O liver Boyd- 

Barrett and Eileen Scanlon, (England: A ddison W esley, 1991), p84.

 ̂ Ibid.

8 1



Chapter  3 Literature Related to ICT and G ender

female IT co-ordinators, and in the USA there was a high level o f  home access to 

computers and parent encouragement for girls. This leads to the suggestion that 

these two factors might have a positive effect in encouraging girls’ participation.'

There is some evidence that the gender pattern in use o f  computers is related to 

provision o f  equipment. Two studies reported that when the ratio o f  computers to 

students reached 1:1, girls were as likely to use computers as boys^. I f  this proves 

to be the case, the gender gap may tend to narrow as the level o f  equipment 

increases.

However waiting for the gap to narrow may not be enough. Policy makers have 

already recognised the need for more proactive intervention. The EU Study Group 

on Education and Training suggests that policy implementation must focus on, 

among other things, “bringing specific provision to girls and women, in order to 

equalise their IT access and skills” .̂

There are already examples o f  interventions which have demonstrated results. 

K irkman noted that an IT induction course helped to get girls interested in 

computers. Following his survey o f  computer use and attitudes among 12-year- 

olds in the UK, he concluded that schools could act to reduce the gender gap:

. .  schools themselves should lead the way in closing the gender gap.
This study has shown that girls ’ enthusiasm and confidence rises with 
use. Therefore i f  schools ensure that girls receive a good IT  education 
with adequate time on the computers we could expect great changes in 
their attitudes and patterns o f  use. A striking piece o f  evidence comes 
fro m  the school in which this study was made. For many years the

' Ingeborg Janssen Reinen, and Tjeerd Plomp. “Information T echnology and Gender Equality: A  

Contradiction in Term inis?”, C om puters and E ducation, V ol. 28 N o 2 (1997), p77.

 ̂ R. A nderson, “Fem ales surpass males in computer problem solving: Findings from the M innesota 

Computer Literacy A ssessm ent”, Journal o f  E ducational Computing, V ol. 3 N o 1 (1987), pp39-51. 

And D. A yersm an, “Effects o f  computer instruction, learning style, gender and experience”. 

C om puters in the Schools, V ol. 12 N o. 4 (1996), p p l5 -30 .

 ̂ EU Study Group on Education and Training A ccom plish ing E urope Through E ducation and  

Training. Published on the W eb at: europa.eu.int/com m .dg22/reflex/en/res-en.htm l
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number o f  girls opting to take IT  as a GCSE subject was less than 10%.
This year was the first year when students who were opting to take 
GCSE IT  had been through an IT  induction course in their first year o f  
secondary schooling. This year almost 40% o f  students who opted to 
take IT  were girls. ‘

Kirkpatrick and Cuban point out that the discrepancy between girls and boys 

increases through their years in school, and argue that “the early grades could be 

the target o f  attempts to remedy the later substantial inequalities” .̂  They suggest, 

however, that the policy makers are not sufficiently concerned to invest the 

resources that such a strategy would require. They argue that, given the 

implications o f  ICT as a tool for social development, this is an issue o f importance:

In an economic system where competition is prized, in a society where 
individual merit is highly esteemed and schooling is viewed as a 
consumer good that is necessary to raise one’s social status, more must 
be done to ensure that half o f  the population has the chance to wield the 
powerful tools that computers literally put at their fingertips.^

Strack, w riting for UK schools preparing ICT strategies, suggests that schools 

should m onitor equal opportunities by recording the access o f  each child to ICT, 

and to record the applications available to each child. He argues that

Most parents would expect their child, fem ale or male, to have the same 
access to IT  equipment as other children in the class and would expect 
someone in the school to have an overview o f  this.'^

To meet the expectation o f  a gender-fair school environment, he suggests 

scrutinising software for gender stereotypes, and a careful planning o f the role

‘ C. Kirkman, “Com puter experience and attitudes o f  12-year-old students: im plications for the U K  

National Curriculum” . Jou rn a l o f  C om puter A ssis ted  L earn in g  V ol. 9, (1993 ), p61.

 ̂ Heather Kirkpatrick, and Larry Cuban, “Should W e be Worried: W hat the Research Says About 

Gender D ifferences in A ccess , U se, Attitudes and A chievem ent with C om puters”, E ducational 

Technology, {}\i\y-f^ngusx 1998), p58.

 ̂ Ibid.

G eo ff Strack. “Curriculum Constraints and O pportunities”, in D evelop in g  a W hole S chool IT  

P olicy, ed. by B ill T agg, (London: Pitman Publishing, 1995), p23.
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m odels provided by the school, both in the selection and training o f  the staff who 

deliver IT, both teaching and ancillary s ta f f '

Other possible strategies could focus on the different kinds o f  com puter use 

favoured by boys and girls. The Cyberkids report stressed the differences in type o f  

use, and suggested the use o f  e-mail and other communication activities, as 

providing an attractive entry to computer use for girls. Similar suggestions can be 

derived from Turk le ’s  ̂ suggestion that boys and girls might have different styles o f  

com puter programming. M cGrath  suggests strategies which could hook girls into 

program ming, including;

• the early introduction o f  graphics,

• an emphasis on words and music as well as numbers,

• a context in which students need to know a com m and or concept

• acceptance o f  bottom up as well as top down program ming styles, and

• encouragement o f  collaboration in projects."^

' Ibid.. p24.

 ̂ G ill V alentine, Sarah H ollow ay and N ick  B ingham , “Children's social networks, Virtual 

C om m unities and O n-line Spaces”. Report o f  the Cyberkids research project, published on-line  

(1999) at u \\ v\ .sheI'.ac.uk --u staff valentine mil aboLit.htm

 ̂ Sherry Turkle. The Secon d Self: C om puters an d  the Human S pirit. (N ew  York: Simon and 

Schuster, 1984).

D iane McGrath, “Eight W ays to Get Beginners Involved in program m ing”, Women and  

C om puters  Vol. 2 No. 1 (January 1990), pp5-7.
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3.4h Awareness of the gender issue

Despite the weight o f  research evidence, it seems that the importance o f  gender in 

IT is not widely recognised at school level. The lEA study reported that very few 

schools had policies relating to gender and computers. ' Drury^ reported a similar 

lack o f  awareness in Irish schools. In surveying a sample o f  Irish post-primary 

schools he sought views on many aspects o f  IT including gender. 254 schools were 

sampled and 67 responded. The study reported that the majority o f  computer co 

ordinators felt that there was little difference between boys and girls in reaction to 

computers, and that gender was not an important factor in IT.

TABLE 3. 9: IT CO-ORDINATORS REACTIONS TO GENDER ISSUES^
Computer co-ordinators v iew s. Strongly

agree
A gree Neutral D isagree Strongly

disagree

There is little difference in the w ay boys 
and girls react to the use o f  computers

24% 28% 30% 16% 1%

Gender is an important factor in IT in 
education

6% 7% 25% 37% 24%

In sum m ary it seems that there are demonstrable benefits from particular 

interventions, such as ensuring sufficient equipment to encourage equal access and 

organising “headstart” courses to bring girls to the skill levels that the boys m ay get 

from home. It is possible that a deliberate attempt by schools to encourage girls’ 

participation, combined with modelling o f  this by female teaching staff, could have 

an impact.

There is also the potential for a much more profound change in kind o f  use o f  

computers in schools, to make the area more aligned with the preferences o f  girls. 

Such changes might include more use o f  e-mail and comm unication, avoidance o f

' Adapted from Ingeborg Janssen Reinen, and Tjeerd Plomp. “Information T ech nology  and Gender 

Equality: A  Contradiction in Term inis?”, C om puters an d  E ducation , V ol. 28 N o. 2 (1997), p77.

■ Cyril Drury. Im plem enting C hange in Education. U npublished M Sc T heses, U niversity o f  

L eicester 1995.

 ̂ Ibid.
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gender biased games and competitive software, and a focus on collaborative 

activities. This approach could even be extended into the teaching o f  programming 

using collaborative groups and Turkle’s “soft mastery” strategies. Unfortunately 

there are indications that there is little positive action o f  this type in schools, and 

little awareness o f  the gender issues regarding ICT.

3.5 Conclusion

The research described above suggests that there is a significant gender gap, with 

boys outperforming girls in ICT skills, and also displaying greater interest in 

computers. This gap is apparent in numerous studies, and while it does not appear 

in every country and at every level, there are very few recorded instances where 

girls outperform boys. The size o f  the gender gap is also varied. Analysis o f  

multiple studies shows a mixed response, with some studies reporting no significant 

difference, and others showing an advantage for boys.

Evidence from the home indicates that boys are more likely to have a computer at 

home, and where there are multiple siblings, the computer is more likely to have 

been bought for a boy, or located in a boy’s room. Boys in general spend longer 

working at the home computer, and perform a wider range o f  activities on it. The 

boys and girls seem to like different activities on the computer, with girls being 

attracted more by the communication potential (word processing, publishing and e- 

mail) and boys more by the games, activities and technical challenges. More 

recently there are suggestions that the Internet may be particularly attractive to 

girls.

Because o f  the differences in access and expectations, boys may begin school with 

more skill and confidence with ICT than girls. However, there is evidence that the 

gender gap increases through the period of schooling in many countries. This does 

not necessarily indicate that schools are enhancing the gender gap, as this is a 

period where out-of-school socialisation also take place. However there are some 

indications o f  gender differentiated experiences o f  ICT at school.
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Within mixed schools some studies have shown boys receiving more access to the 

computers, both within scheduled hours and outside school times. Boys are also 

likely to make use o f  a broader range o f  computer applications at school. Even 

within small group activities and collaborative work, boys are likely to dominate 

and to take control o f  the computer. Gendered expectations about computers 

develop, and by the end o f  formal schooling in many countries, girls perceive that 

boys are more likely to get a job  working with computers than they are.

Other studies have indicated that deliberate actions by schools aimed at ensuring 

girls’ engagement with ICT have had some success. Possible actions have included 

additional access to ICT for girls, headstart courses, and deliberately choosing the 

types o f  ICT applications which may attract girls. However despite the success o f  

such approaches, few schools appear to have adopted such strategies.

The lack o f  “positive discrimination” measures in favour o f  girls may stem from 

how equality is understood. Sutton’ has suggested that m uch o f  the practice in 

schools is based on an equality model, which values equal access to ICT, rather 

than on an equity model, which would value social justice and therefore require 

unequal access. Lynch argues that much o f  the discussion about gender in 

education derives from what she terms the liberal paradigm. In this thinking, a high 

value is placed on individual freedoms, even at the cost o f  equality o f  outcomes. 

M uch research derived from this paradigm has focused on equality o f  provision, or 

the opportunity o f  take up, rather than participation or outcomes. However, Lynch 

agues that there is a need for a model which goes beyond outcomes, and recognises 

the differences and cultures associated with gender .

' R. Sutton, “Equity and Computers in the Schools: A Decade o f  Research”, R eview  o f  E ducational 

R esearch  Vol. 61, N o  4 (Winter 1991), p477.

' Kathleen Lynch, E quality in E ducation, (Dublin: Gill and Macmillan, 1999), p p l35-137 .
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CHAPTER 4

LITERATURE RELATED TO THE ADOPTION OF ICT

IN SCHOOLS

The adoption of technology in schools has often been seen as a m atter o f the 

amount o f equipment available. Across a range o f  technological innovations, 

teachers and school principals frequently cited lack o f equipm ent as the main 

barrier to greater use o f technology.' The 1989 survey by the International 

Association for the Evaluation o f Educational A chievem ent (lEA) also reported 

that lack of technical infrastructure was consistently reported as the m ost important 

barrier to the use o f computers in schools.^

However it is clear that equipment is not the only barrier. Cuban points out that 

even when equipment was available in schools it was not always used.^ The lEA 

study found that, despite expectations, the importance given to the problem o f lack 

o f equipment did not decline as equipment levels increased."^ In the US the National 

Center for Educational Statistics (NCES) reported that only ha lf o f  the US public 

school teachers who had computers or the Internet available in their schools used 

them in classroom teaching.^ Similarly only 30% o f teachers in California and the 

UK reckoned to make use o f ICT in their teaching in spite o f  the increasing

' Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920, (New York: 

Teachers College Press, 1986), p25.

 ̂ Dan Davis, “Implementation and Educational Uses o f  Computers”, in W.J.Pelgrum and Tj. Plomp, 

eds. The lEA study o f  Computers in Education: Implementation o f  an Innovation in 21 Education 

Systems, (Oxford: Pergamon Press, 1993), p i 13.

 ̂ Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920, (New York: 

Teachers College Press, 1986), p 5 1.

Dan Davis, “Implementation and Educational Uses o f  Computers”, in W.J.Pelgrum and Tj. Plomp, 

eds. The lEA study o f  Computers in Education: Implementation o f  an Innovation in 21 Education 

Systems, (Oxford: Pergamon Press, 1993), pi 13.

 ̂National Center for Educational Statistics, T eachers' Tools fo r  the 21st Century: A report on 

teach ers' use o f  technology, (2000).
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availability o f  resources.' These findings underline the complexity o f  the adoption 

o f  technological innovation in schools and point to the need to investigate further 

the factors related to adoption.

This chapter considers some o f  the literature concerning how innovations are 

adopted, both in schools and in society in general. Section 4.1 outlines some o f  the 

main features o f  conventional diffusion theory and considers some o f  the writings 

that suggest that innovation within schools may be more complex and differ from 

the conventional model.

Following this, section 4.2 examines the existing patterns o f  adoption o f  ICT in 

schools. It considers the importance o f  factors such as teacher age, home computer 

access, parent expectations and the location o f  computers within the school on the 

use o f  ICT. This is follow'ed by an examination o f  the strategies that have been used 

by governments to encourage use o f  ICT in schools (section 4.3). However, the use 

o f  such strategies may run counter to the aim o f  ensuring equality o f  access to ICT. 

Section 4.4 considers the equality implications o f  the patterns o f  adoption and the 

strategies used to encourage adoption.

Some studies have attempted to measure the factors associated with adoption o f  

ICT, thus allowing an assessment o f  their relative importance. These studies are 

considered in section 4.5. Section 4.6 considers the linkage between ICT and 

pedagogy. It examines the possibility that ICT in schools might be associated with 

an increased emphasis on constructivist or “emergent” practices in education. 

Together these issues provide a framework for the analysis o f  adoption o f  ICT in 

Irish schools in Chapter 9.

' OECD/CERI, IC T  and the Q u ality  o f  Learning. Educational Multimedia Software Quality Group. 

Meeting o f  Experts, 15-16 April 1999.
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4.1 Innovation

The adoption o f ICT in schools can be seen as an innovation and may be 

hypothesised to follow the patterns associated with adoption o f innovations.

Rogers points out that:

Not all individuals in a social system adopt an innovation at the same 
time. Rather, they adopt in a time sequence, and they may be classified 
into adopter categories on the basis o f  when they first began using a 
new ideaJ

Research into adoption patterns has generally shown that the adoption o f  an 

innovation follows a normal distribution. Thus if the number o f new adopters at 

any one time is plotted against time, the result is a bell-curve pattern. I f  cumulative 

numbers o f adopters are plotted against time the result is an S-shaped curve.^ Such 

a pattern would result from a diffusion effect, where each adopter influences a 

number o f other contacts, but the number o f contacts not already convinced 

declines over time as the innovation becomes widely adopted. H owever this simple 

model is rarely replicated in reality, as other factors such as unequal access to 

information or resources distort the pattern.^

Rogers proposes an idealised model o f the diffusion process, where the normal 

distribution pattern is followed. In this model different types o f  adopters are 

distinguished by their position on the normal curve. Rogers suggests five general 

types, as follows:"^

' Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York; The Free Press, 1983), p241. 

■ Ibid., p243.

 ̂ Ibid., p245.

 ̂ S im plified from Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York: The Free 

Press, 1983), pp247-250.
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TABLE 4. 1: ROGERS’ MODEL OF ADOPTION OF INNOVATION.

Type o f  adopter. Position on time 
curve

% o f  total 
population

Characteristics

Innovators Mean - 2 SD 2.5% V enturesom e, eager to try new  ideas. Happy 
to take risks. N ot a lw ays respected in the 
com m unity.

Early adopters Mean - ISO 13.5% R espectable, opinion form ers, the “people to 
check in w ith” before using an idea.

Early majority Earlier than mean 34% D eliberate. F ollow  with a deliberate 
w illin gn ess, but seldom  lead.

Late majority Later than mean 34% Sceptical and cautious.
Laggards Mean -  1 SD 16% Traditional. P ossess alm ost no opinion  

leadership, susp iciou s o f  change and change 
agents.

There has been particular research interest in the area o f  the diffusion curve after

about 10% adoption, when the innovation “takes o f f ’. Rogers suggests that “after 

that point, it is probably impossible to stop the further diffusion o f  a new idea, even 

if  one wishes to do so.” '

Early innovation models viewed the diffusion process as a delivery system, seeing 

the media as delivering information to the people. Such models were challenged by 

research such as that on the 1940 US presidential election, which indicated that 

almost none o f the voters had been influenced by the mass media.^ Later models 

modelled diffusion as a two-stage process, with the media and central agencies 

having an influence on opinion leaders, who later influenced their peers.^ Rogers 

points out that the two step model focuses attention on the communication between 

the adopters and others in the community.

Patterns o f uptake o f innovations may result from diffusion o f innovations through 

interpersonal communication. “A fundamental principle o f  human communication 

is that the transfer o f ideas occurs most frequently between individuals who are 

alike, or homophilous” .'* Such homophilous com munication can act as a barrier to

' Everett R ogers, D iffusion o f  Innovations, Third Edition, (N ew  York: The Free Press, 1983), p245.

■ Lazarfeld et al. 1944, cited in Everett R ogers, D iffusion o f  Inn ovations, Third Edition (N ew  York: 

The Free Press, 1983), p272.

 ̂ Everett Rogers, D ijfusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p272. 

Ibid., p274.
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the innovation, which m ay be confined to specific groups and m ay not “ trickle 

dow n” to the entire population. H om ophilous com m unication therefore tends to 

slow  dow n the rate o f  d iffu sion / In this context im portant agents o f  d iffusion are 

the “w eak ties” o f  casual m eetings or contacts. People are likely to share m any o f  

the values and opinions o f  their circle o f  close contacts, and m ay have little new 

inform ation to share. H ow ever the weaker links to people outside the im m ediate 

group may have an im portant impact in conveying new  inform ation. G ranovetter 

has called this effect “the strength o f  weak ties” .̂

The pattern o f  hom ophilous com m unication is superim posed on a pattern o f  local 

com m unication. Rogers sum m arises these two factors as a single principle thus: 

“ Individuals tend to be linked to others who are close to them  in physical distance 

and w ho are relatively hom ophilous in social characteristics” .̂

Social learning theory suggests that diffusion o f  an idea can occur w ithout direct 

contact o f  conversation betw een individuals. Bandura suggests that individuals can 

learn from  one another by “observational m odelling” .'*

D iffusion theorists also recognise that the individual does not necessarily  m im ic the 

m odel exactly. Instead the adopter may select parts o f  the innovation or generalise 

the inform ation, thus m odifying or “ re-inventing” the innovation.^

4.1a Innovation in schools

M aking real changes in the process o f  education is not an easy task. It is recognised 

that it is a slow  process and that there are real and deep-rooted barriers to change. 

These barriers have been characterised as the “gram m ar o f  schools” , and include

‘ Ibid., p276.

 ̂ Mark S Granovetter, “The Strength o f  Weak T ies”, A m erican Journal o f  S oc io logy , V ol. 83 

(1973), p p l4 2 0 -1 4 4 3 , cited in Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York: 

The Free Press, 1983), p272.

 ̂ Everett Rogers, Dijfusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p299.

Albert Bandura, Socia l Learning Theory, Prentice Hall 1977, cited in Everett R ogers, D iffusion o f

Innovations, Third Edition (N ew  York: The Free Press, 1983), p304.

’ Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p306.
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structures, attitudes and values in schools that prevent educational change. 

Components o f  the “grammar o f  schools” include the linear structure o f  curriculum, 

and the separation of subjects. These features are larger than any individual 

teacher’s approach, but do much to determine what happens in classrooms.'

The complexity of introducing an innovation such as ICT into schools has long 

been recognised. When designing the 1989 lEA study in the mid 1980s, the 

researchers acknowledged that many obstacles needed to be overcome before 

successful implementation could occur, and noted that although the numbers o f  

computers in schools had increased considerably in previous years the numbers o f  

teachers making use o f  them was low and there was poor integration into the 

curriculum.^

Although difficult, it is well recognised that the diffusion o f  ICT into schools has 

been rapid, and that at least computer access in schools is a rapidly changing 

phenomenon.^ Indeed the lEA study noted that, given the complexity and cost of 

the innovation, the speed o f  investment in computers could be considered 

remarkable:

. . .  in spite o f  the complexity o f  this innovation, educational 
practitioners and students are still very enthusiastic about this new  
technology. Although many school administrators and teachers fe e l  
they are overburdened due to budget cuts, it is rem arkable that they are 
willing to invest additional time to get acquainted with this new  
technology or as one teacher worded it “It costs so much time. I f  
students were not so enthusiastic we already would have given up“̂

' D avid Tyack and Larry Cuban, Tinkering T ow ards U topia: A C en tury o f  P u b lic  S ch oo l R eform , 

(Cambridge: Harvard U niversity Press, 1995).

 ̂ I.A .M . Janssen Reinen and Tjeerd Plomp, “The D ecision  Phase: Starting to U se  C om puters” in 

W .J.Peigrum  and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E du cation : Im plem en ta tion  o f  an  

Innovation in 21 E ducation S ystem s, (Oxford: Pergam on Press, 1993), p4.

 ̂ W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se o f  C om puters” 

in W .J.Peigrum  and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E ducation : Im plem entation  o f  

an Innovation in 21 Education System s, (Oxford: Pergamon Press, 1993), p44.

 ̂ VV. J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E ducation : Im plem entation  o f  an 

Innovation in 21 E ducation System s, (Oxford: Pergamon Press, 1993), p235.
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Others have been less optimistic about the progress o f  ICT in schools. In 1993, 

Larr>' Cuban suggested that in the US, despite a decade o f  computers in schools the 

overall picture remained that o f  “an expanding but marginal activity in schools” .'

The O ECD  has also recognised the complexity o f  the implementation o f  ICT in 

education describing it is as “a classic chicken and egg problem ” . The 

infrastructure must be in place for the innovation to work. How ever having the 

technology infrastructure in place without adequate content/software and training 

generates disappointment and discourages many teachers and learners. But it is 

difficult to generate the content/software in the absence o f  a ready market, and 

difficult to provide effective teacher training without existing material and 

infrastructure.

Cuban argues that the complexity is more fundamental than simply the timing o f  

technology and training. He argues that there are fundamental reasons within 

schools as institutions that make them qualitatively different from business, 

industries, and other organisations.^

R ogers’ innovation theory also recognises that different types o f  systems m ay have 

different susceptibilities to change. He distinguishes three states o f  change in 

which a system  can exist. Stable equilibrium exists when there is almost no 

change. Dynam ic equilibrium exists when the rate o f  change is m atched by the 

ability o f  the system to cope with change, and disequilibrium arises when the rate 

o f  change is two rapid for the system and has painful and inefficient consequences."*

C uban’s view that schools are in a more stable equilibrium than other systems 

derives from his analysis o f  a series o f  technological innovations and their impact 

on schools ranging from the early attempts to use radio and television in

' Larry Cuban, “Computers M eet Classroom: Classroom W ins” T eachers' C o llege  R ecord, V ol. 95 

No. 2 ,T C R  ID 82 (1993), p2.

 ̂ OECD, E-Learning, The P artn ersh ip  C hallenge, (Paris: OECD, 2001), p25.

 ̂ Larry Cuban, “Computers M eet Classroom: Classroom W ins” T eachers’ C o llege  Record, V ol. 95 

No. 2 ,T C R  ID 82 (1993), p i.

■' Everett Rogers, D iffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p391.
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classrooms, to the use o f microcomputers in schools in the 1980s.' He suggests 

that one o f the consistent patterns in a series o f technological innovations is that the 

use o f  the technology by teachers was lower than expected. For example three 

studies between 1970 and 1981 found that teachers in states that used educational 

television made use o f the service for between 2 and 4 percent o f  instructional time. 

This means that students spent more time going and coming from the bathroom 

than watching televised lessons." Educational radio received similarly 

disappointing reports, with one author concluding that radio was used regularly in 

only one classroom in twenty.^ There were also geographical patterns to the 

adoption o f the technology. In 1940-41 a study in Ohio found that the American 

School o f the Air was used regularly in 18% o f urban schools but only 3% o f rural 

schools."* As a result, Cuban argues that technology in education has often been a 

tiny niche area, used mainly by a small band o f enthusiastic teachers.^

Cuban’s view is that those disappointed with the pace o f  adoption o f  ICT in schools 

have often taken simplistic views and ignored the complexities o f  the classroom.

He suggests a series o f issues that act as barriers to the use o f  a technology in the 

classroom, even when it is available in the school. Firstly, he suggests, having 

equipment in the school does not necessarily mean that appropriate hardware and 

software (e.g. radio and TV programmes) are accessible to the teacher.^ Secondly 

the pattern o f top-down implementation o f an educational technology does not

' Larry Cuban, Teachers and M achines. The C lassroom  U se o f  T echnology S ince 1920, (N ew  York: 

Teachers C ollege Press, 1986).

^ Ib id .,p 39 ,

 ̂ W illiam  Levenson, Teaching Through R adio. Farrar and Reinhart 1945, p l8 1 . Quoted in Larry 

Cuban, Teachers and M achines. The C lassroom  Use o f  Technology S ince 1920, (N ew  York; 

Teachers C ollege Press, 1986), p24.

Norman W oelfel and Keith Tyler, R adio and the School, W orld B ook  C o 1945, pp60-61. Q uoted  

in Larry Cuban, Teachers and M achines. The C lassroom  U se o f  T echnology S ince 1920, (N ew  

York: Teachers C ollege Press, 1986), p23.

 ̂ Larry Cuban, Teachers and M achines. The C lassroom  U se o f  T echnology S ince 1920, (N ew  York: 

Teachers C ollege Press, 1986), p49.

'’ Ib id .,p 53 ,
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always take into account the practical realities o f the classroom, and may result in a 

token com pliance.' Thirdly he agues that the “setting” o f  the classroom shapes the 

behaviour o f  the teachers with regard to technology.

Teachers, he argues, are faced with multiple and sometimes conflicting demands 

and are expected to “maintain control, teach a prescribed content, capture student 

interest in that content, match levels o f instruction to differences among students 

and show tangible evidence that students have performed satisfactorily” . In this 

context, teachers have developed simple and efficient strategies, such as class 

routines for students, speaking only when allowed by the teacher and raising hands 

to seek permission to speak. These, he suggests are the visible evidence that 

teachers have evolved a “vocabulary to match the gramm ar o f  the classroom” .̂

The technologies that teachers have adopted, such as the blackboard, are simple, 

flexible, and responsive to changed needs during the class. By contrast, 

technologies that require a rigid class structure planned from the start, such as 

television, film and radio, have had disappointing results."^ Teachers have also, he 

argues, tended to adopt technologies that have reinforced their authority and not 

those that undermine it.^

In addition, Cuban argues that the nature o f the teaching profession is conservative, 

because all those entering the profession have experienced years o f  the socialising 

effect o f  school, because the selection systems tend to select those who affirm 

rather than challenge the role o f  schools.^ Student teachers learn the practice o f 

their craft in an environment dominated by older teachers often with traditional 

values. More significantly, teachers’ thinking values the general progression o f  a 

child more than knowledge o f specific items, and therefore view technologies with 

a different lens from that used by researchers using objective tests. In addition,

' Ibid., p55. 

' i b i d . ,  p57.

■ Ibid., p58.

■ Ibid., p58. 

' Ibid., p65. 

'  Ibid., p58.
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many teachers may view television and video as “filler” m aterial, and a teacher 

using the m edia heavily may be under suspicion from colleagues.'

Cuban sees real educational reform  as som ething m uch deeper than the introduction 

o f  a technology, and notes that the history o f  reform  in schools records “that none 

were dependent on instructional technologies beyond teacher, blackboard , textbook 

and pen and paper” .‘

4.2 Factors related to adoption of ICT in schools

The research cited above has presented two possibilities. Firstly, R ogers and other 

writers on innovation have suggested general m odels o f  innovation that m ay be 

found in m any different contexts. Secondly, other w riters have suggested  that 

schools are m ore com plex and change resistant than other environm ents and so m ay 

not necessarily  follow these patterns. This section is concerned w ith the question o f  

w hether the adoption o f  ICT in schools has been seen to follow  the general pattern 

o f  adoption reported for o ther innovations. It begins with an exam ination o f  the 

characteristics o f the “early adopters” o f conventional innovations. These are then 

com pared w ith the em erging evidence o f  adoption o f  ICT in schools.

The general research on adoption o f  innovations indicates that certain  social, 

econom ic, personality and behaviour traits are associated w ith the innovators. In 

general the earlier adopters have more education and higher social status than later 

adopters, but there is no conclusive pattern with regard to age. In econom ic term s 

the earlier adopters are m ore wealthy and are likely to have larger units (e.g. larger 

farm s), a m ore com m ercial (as opposed to subsistence) outlook, a m ore favourable
•>

attitude to credit and more specialised operations.

' Ibid., p61.

 ̂ Larry Cuban, “Computers M eet Classroom: Classroom W ins” T eachers’ C o llege  Record, V ol. 95 

N o. 2 ,T C R ID  82 (1993), p3.

,  *

Everett R ogers, Diffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), pp251-

2 .
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This association o f more wealthy people with early adoption may be partly 

explained by the risks involved in early adoption. These mean that early adopters 

must be wealthy enough to take the losses if  the decision proves unwise. However 

there are clearly also other factors, as not all o f the wealthy are the early adopters.' 

There is even some debate about the linearity o f the relationship between wealth 

and innovation. An alternative model suggests that the wealth pattern is valid for 

the extremes, but that low-middle people are more likely to innovate than high 

middle, because they have more to gain and less to lose.^

There may also be personality traits associated with early adopters. Rogers 

concludes that early adopters probably have greater empathy, in the sense o f being 

able to project him self/herself into other roles. They may also be less dogmatic, 

have a more favourable attitude towards change, and be less fatalistic. Early 

adopters are better able to deal with uncertainty, and have a greater ability to deal 

with abstractions. They also tend to have higher motivation and higher aspirations.^

The early adopters are also more highly “connected” than later adopters. They are 

likely to have more social participation, have greater exposure to mass media, and 

to seek information more actively than others.

4.2a Teacher age

Rogers points out that the research on innovation in general has dem onstrated no 

conclusive pattern with regard to age o f innovators.^ However some writers have 

associated innovation in schools with younger teachers, particularly when the 

innovations concern technology. Sikes argues that older teachers will have 

developed methods that they have found to work, and therefore may be more 

reluctant to change. This may be particularly true for technological innovations, 

where some may doubt their ability to learn about the technology and appear afraid

' Ibid., p 254.

 ̂ lb id „ p 2 5 5 .

 ̂ Ib id . ,p2 58 .

 ̂ Ibid., p259.

 ̂ Ibid., pp251-2.
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o f  it.' There  is some evidence to support this view. In the US, the NCES reported 

that teachers with the fewest years o f  experience were more likely to use ICT both 

in lesson preparation and creating instructional materials.^

It is possible that the age pattern that develops may be a temporary one, as ICT 

becom es an accepted part o f  the school, and is gradually adopted by all. For 

exam ple in Norway officials believe that:

Initial differences between genders, age groups and subjects are 
disappearing. ‘Young men ’ were the first ones to embark on the ICT  
vessel. Now female teachers are as eager as their male colleagues, and 
teachers at all ages are taking part - perhaps with a slight absence o f  
those 'above 60'. Teachers from all subjects are gradually more 
involved as technology and bandwidths become more user friendly, 
making the offers more attractive to arts, music, language and sports 
teachers.^

H ow ever there is also some evidence to suggest that while young teachers m ay be 

fam iliar with the technology, they may not be willing to experiment with it in their 

teaching. Becker found that although young teachers were more likely to have 

Internet skills, they were less likely to use the Internet in the classroom. Teachers 

with less than 4 years o f  teaching experience were less likely than other teachers to 

use the Internet with their students.'^ In Ireland a 1995 study o f  a sample o f  Irish 

post-prim ary schools declared that the “ typical computer co-ordinator” was “a 40 

year old male mathematics teacher” .̂

' Patricia Sikes, “Im posed Change and the Experienced Teacher” in Fullan, M ichael and 

H argreaves, A ndy, eds. Teacher D evelopm en t and E ducational Change, (N ew  York: Palmer Press 

1992), p47.

 ̂ N ational Center for Educational Statistics, T each ers' Tools f o r  the l i s t  C entury: A report on 

teach ers ’ use o f  technology, (2000).

 ̂ Subm ission  o f  the N orw egian Governm ent to the OECD expert group on ICT and the Q uality o f  

Learning, 2000. Unpublished.

 ̂ Henry. J. Becker, Internet U se by  Teachers: Conditions o f  P rofessional U se an d  T eacher-D irected  

Student Use. T eaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information T echnology and Organizations (February 1999), p i 6.

 ̂ Cyril Drury, Im plem enting C hange in Education: The Integration o f  Inform ation Technology into 

Irish p o s t-p r im a ry  schools, (Unpublished M Sc Thesis, U niversity o f  Leicester, 1995), Chapter 6.
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Huberman, in a study o f 160 second-level teachers in Switzerland in the 1980s 

suggests a model o f teacher life cycle that may explain this pattern. The study 

found that for many young teachers the process o f beginning teaching could be 

characterised in three phases:

• Painful beginnings.

• Stabilisation.

• Experimentation.

In the first o f these phases many (but not all) teachers reported being overwhelmed, 

vacillating between different strategies, and being exhausted. Their position later 

stabilised, the teachers consolidated their repertoire and felt integrated into a peer 

group. This phase gave way to a period o f experimentation, both within and 

outside the classroom, as teachers tried to improve educational outcom es.' This 

model suggests that even if the younger teachers had greater technical skill, the 

classroom innovation may occur most frequently in the classes o f the mid-career 

teachers.

4.2b Teacher level o f  education

Early adopters and innovators are often more highly educated than average.^ 

Similarly there is some indication that more highly educated teachers are more 

likely to adopt ICT. Becker has examined the relationship between teachers’ own 

educational backgrounds and their use o f and attitudes to the Internet. Four 

different measures o f teacher educational background were used; the teachers 

undergraduate grade point average, the entry requirements o f the teacher-education 

college attended, the degrees obtained beyond a BA, and the number o f  courses 

outside education since college. Using a composite o f all o f these, the teachers 

with lower scores, suggesting relatively limited educational experiences, were less

‘ M ichael Hubeim an, “Teacher D evelopm ent and Instructional M astery”, in H argreaves, A ndy and 

Fullan M ichael eds. U nderstanding Teacher D evelopm ent, (N ew  York: Teachers C o llege  Press, 

1992), p l2 9 .

’ Everett R ogers, Diffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), pp251- 

252.
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convinced o f  the need for the Internet in the classroom, and less likely to use the 

Internet than the teachers with the higher scores. When these four indicators were 

analysed separately, advanced degrees and coursework beyond the BA were the 

most related to the teacher’s view o f the value o f the Internet for classroom 

teaching.'

There may also be differences in the type o f teacher. ICT may appeal more to 

teachers o f particular subjects or to teachers o f one gender. For example one study 

in Ireland in 1995 recorded that over two thirds o f the co-ordinators were male, and 

most were from a mathematics/ science background. Only 13% taught humanities 

subjects.^

4.2c Teachers home access to computers/Internet

In the 1998 US TLC survey, Becker reported that in terms o f teachers’ professional 

use o f  the Internet, having a modem at home was almost as important as having 

Internet access in the classroom. The study found that teachers with a home 

modem but working in a school without Internet connectivity had an average 

Internet usage score that was twice that o f teacher without a home modem but 

working in a school with Internet access. Further, teachers with home Internet 

access had stronger beliefs about the need for Internet in their teaching.^

In line with this finding, national policies in some countries have provided teachers 

with assistance to acquire a home computer. In Sweden every teacher who takes 

part in the national in-service training programme ITiS, receives a computer."^ In the

' Henry. J. Becker, In ternet U se by  Teachers: C onditions o f  P rofession a l U se an d  T eacher-D irected  

Student Use. T eaching, Learning and Computing: 1998 National Survey Report #1 , Center for 

Research on Information T echnology  and O rganizations (February 1999), p l7 -1 8 .

 ̂ Cyril Drury, Im plem enting C hange in E ducation: The In tegration  o f  Inform ation Technology into 

Irish p o s t-p r im a ry  schools, (U npublished M Sc T hesis, U niversity o f  Leicester, 1995), Chapter 6.

^Henry. J. Becker. In ternet U se b y  Teachers: C onditions o f  P rofession a l U se an d  T each er-D irected  

Student Use, T eaching, Learning and Computing: 1998 National Survey Report #1 , Center for 

Research on Information T echnology  and Organizations (February 1999), p i 1.

Subm ission o f  the Sw edish  Governm ent to the OECD expert group on ICT and the Q uality o f  

Learning, 2000 . Unpublished. Section 2.5.
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N etherlands teachers who buy a com puter get a reduction on their incom e tax .' In 

the U K  a £20m  Com puters for Teachers discount schem e, the first phase o f  which 

took place betw een January - April 2000, provided eligible teachers who com pleted 

or registered for New O pportunities Fund (NOF) training w ith the opportunity to 

claim  back h a lf  the cost o f  a personal com puter system  (up to a m axim um  refund o f  

£500).-

4.2d The role o f  school principals

In the 1989 lEA  study, the researchers asked schools to identify the m ost im portant 

people in initiating the im plem entation o f  com puters in schools. A t both 

elem entary and secondary levels, the school authorities or principals were 

identified m ost frequently as the m ost im portant initiators.^

The influence o f  the principal on adoption was equally strong for late adopters. 

H ypothesising that early adopters m ight have experienced m ore influence from  

w ithin, and late adopters m ore from external pressures such as national policy, the 

researchers exam ined the relationship betw een the num ber o f  years the school had 

been using com puters and the m ain initiator, but found no significant correlation 

betw een these variables.'*

Fullan also highlights the critical role o f  school leaders in im plem entation o f  school 

innovations. He argues that while principals do not necessarily need to have a high 

level o f  technical skill, they need to be “know ledgeable about innovation goals” in 

order to understand the needs o f  teachers during the im plem entation.^ In some 

schools, teachers “felt m ore secure trying out new ideas” i f  there was active support

' Subm ission o f  the Netherlands Governm ent to the OECD expert group on ICT and the Quality o f  

Learning, 2000. Unpublished. Section 2.5.

 ̂ Subm ission o f  the UK Governm ent to the OECD expert group on ICT and the Quality o f  Learning, 

2000. U npublished. Section 2.5.

 ̂ LA.M . Janssen Reinen and Tjeerd Plomp, “The D ecision Phase: Starting to U se  Computers” in 

W .J.Pelgrum and Tj. Plomp, eds. The lEA study o f  C om puters in E ducation: Im plem entation o f  an 

Innovation in 21 E ducation System s  (Oxford: Pergamon Press, 1993), p36.

Ibid., p36.

 ̂ M ichael Fullan, Successful School im provem ent (Buckingham: Open U niversity Press, 1992), p49.
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from the principal.' Similarly Pelgrum found that principals with a positive attitude 

towards computers tend to stimulate the use o f  computers in their schools.^

Scrim shaw suggests that a school’s ability to use ICT successfully depends on both 

the stability o f  the technology and the m anagem ent and capability o f  the school. He 

argues that

Very well managed and experienced schools and colleges can make 
something o f underdeveloped or unreliable technology, even without 
much project support. Fairly poorly placed schools can promote 
learning with good technologies and timely and appropriate support 
through the project infrastructure, but similar schools may well fa il to 
do so under less promising conditions.^

There is also considerable evidence for the importance o f  the principal in 

influencing the pedagogy in the school. At least 65 studies betw een 1975 and 1988 

provided evidence o f  the principal’s role in instructional leadership.'*

Despite the importance o f  the principals’ vision in guiding the innovation, Fullan 

noted that principals are often “ less enthusiastic and prepared than m any regular 

classroom teachers” .̂  In Ireland in 1995 Drury reported that few post-primary 

principals had significant formal IT training, and that m any m ade little use o f  IT.^

‘ Ib id .,p 50 .

 ̂ W .J.Pelgrum  ‘Attitudes o f  school principals and teachers towards computers: d oes it matter what 

they think?’, Studies in E ducation al E valuation , Vol. 19 N o. 2 (1993 ), p p lO l-1 2 7 .

 ̂ Peter Scrim shaw , P reparin g  f o r  the Inform ation Age. Synoptic  R eport o f  the E ducation  

D epartm en ts ’ Superh ighw ays In itiative, (Department for Education and E m ploym ent, 1997), 

Paragraph 216.

Kenneth Leithw ood, “The Principal’s Role in Teacher developm ent” in Fullan, M ichael and 

Hargreaves, A ndy, eds. Teacher D evelopm en t an d  E ducational Change, (N ew  York: Falmer Press 

1992), p86.

 ̂ M ichael Fullan, Successful S ch ool im provem ent (Buckingham : Open U niversity Press, 1992), 

p50.

 ̂Cyril Drury, Im plem enting C hange in E ducation: The In tegration  o f  In form ation  T echnology into 

Irish p o s t-p r im a ry  schools. (U npublished M Sc T hesis, U niversity o f  L eicester, 1995), Chapter 6.
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4.2e ICT Co-ordinators

W ithin the school structure adoption o f  ICT m ay be facilitated by an ICT co

ordinator acting as a change agent and as a support to other teachers. In the UK in 

1998 alm ost all schools (94%  o f  prim ary schools and 96%  o f  secondary schools) 

had an ICT co-ord inator.' H ow ever lack o f  tim e for the ICT co-ordinator to devote 

to the task is a potential barrier. As D rury puts it “ it is obvious that the agent o f 

change m ust have sufficient tim e if  an innovation is to succeed” .̂

In addition the co-ordinator m ay not be well equipped for the role. Co-ordinators 

selected on the basis o f  their interest in com puters m ay not have the skills or vision 

to act as a change agent. As the technology develops the skills dem anded from the 

co-ord inator v/ill also change. Scrim shaw  suggests that:

Establishing, managing and exploiting an evolving network o f external 
relationships with business people, with senior sta ff in local schools 
and colleges, and with schools across the world will be very different 
from  managing face-to fa c e  relationships within a fam iliar institution.^

4.2f Teacher beliefs

A nother key elem ent in the process o f  adoption o f  ICT is likely to be the beliefs o f  

the principals and teachers in the schools. In the 1989 lEA  study school principals 

were asked to indicate their reasons for starting to use com puters by selecting items 

from  a list o f  options. The m ost frequently  identified reason at both elem entary and 

secondary level was “giving students experience for the fu ture” .'̂  This w idespread 

be lie f that the reasons for adoption o f  com puters was learning about com puters, as

' Department for Education and E m ploym ent, Survey o f  Inform ation an d  C om m unications 

T echnology in Schools 1998, Statistical Bulletin Num ber 11/98, N ovem ber 1998. Paragraph 45.

 ̂ Cyril Drury, Im plem enting C hange in E ducation: The In tegration  o f  Inform ation Technology into 

Irish p o st-p r im a ry  schools, (U npublished M Sc T hesis, U niversity o f  Leicester, 1995), Chapter 7.

 ̂ Peter Scrim shaw , P reparin g  f o r  the Inform ation Age. Synoptic R eport o f  the Education  

D e p a r tm e n ts ' Superh ighw ays Initiative, (Department for Education and Em ploym ent, 1997), 

Paragraph 163.

 ̂ I.A.M . Janssen R einen and Tjeerd Plom p, “The D ecision Phase: Starting to U se Computers” in 

W .J.Pelgrum  and Tj, Plom p, eds. The lE.A stu dy o f  C om puters in E ducation: Im plem entation o f  an 

Innovation in 21 E ducation System s, (Oxford: Pergamon Press, 1993), p22.
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opposed to using computers to support learning, may have done much to shape the 

way computers were brought into schools.

Teacher beliefs may also determine access to technology. Love and McVeigh 

reported that some teachers felt that the Internet was inappropriate for use with 

children below third grade, on the basis that their reading skills would not be 

sufficient.'

Given the relative privacy o f the classroom, the actual use to which ICT is put may 

depend on teachers’ pedagogical beliefs. Scrimshaw suggests that teachers for the 

most part incorporate ICT by adopting those elements that serve their existing 

teaching style, rather than entirely changing to match the opportunities the 

technology may offer. This view arises from a study o f the impact o f 

superhighways initiative in schools in England and Wales, which showed that 

teachers with Internet access tended not to alter their pedagogy dramatically. 

Instead they used the technology to do better what they had done before.^ I f  the use 

o f ICT involves a change in teaching practices, and therefore changes in teachers’ 

beliefs, this must be acknowledged to be a time consuming and complex process.^

4.2g Parent expectations and beliefs

Parent expectations form another factor in the adoption o f ICT in schools. Parents 

are often very enthusiastic about computers viewing them as educational for their 

children. In the US, children’s education is a major reason for domestic computer 

purchases.'* This enthusiasm from parents can drive computer acquisition in 

schools. Cuban notes that even before legislators required com puter literacy to be 

taught at school, many parents had donated computers, and had urged school

' Robin L ove and Mary M cV ey, T each ers' use o f  the Internet, Teachers C o llege  Record ID 10538  

(June 2000), p2.

" Peter Scrim shaw , P reparin g  f o r  the Information Age: Synoptic R eport o f  the E ducation  

D e p a rtm en ts ' Superh ighw ays In itia tive, (London: Department for Education and E m ploym ent), 

1997.

 ̂ Dale S. Neiderhauser and Trish Stoddart, “Teachers’ instructional perspectives and use o f  

tA\xca\.\om\ soiXwviK," T eaching an d  Teacher Education  V ol. 17 (2001), p p l5 -3 1 .

■* Jane M. H eaiy, Failure to C onnect, (N ew  York; Siinon and Schuster, 1998), p20.
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boards to buy computers. ' This pressure resulted in a growth o f  the num ber o f  

computers in schools, although this was not always been related to the frequency o f  

teacher or student use."

Where schools compete for pupils, the use o f  ICT m ay become a criterion for 

parents’ choice o f  school. In the Sw edish project schools in Farila and Monsteras, 

the parents reacted very enthusiastically to the introduction o f  laptops for pupils. 

The pupils use o f  laptops engaged parents more in s tudents’ hom ew ork  and raised 

the profile o f  the school in the comm unity. Parent enthusiasm  was so strong that 

nearby private schools began to adopt this approach.^

Fullan suggests that if  parents actively support an innovation “boards and 

administrators are more likely to make it a priority, apply pressure and comm it 

resources, and teachers are more likely to give it a try” .'’ In Ontario parents were 

highly supportive o f  the introduction o f  the technology, resulting in teachers 

perceiving a “ pressure not to reject” .̂

Parent pressure may also have a positive impact on the attitudes o f  teachers. In 

Fullan’s study, one teacher reported that her colleagues show ed little interest in the 

work she was doing with computers until the parents began a fund raising drive for 

computers.^

Such a pattern o f  parent pressure m ay have resulted in a dom ino effect, where once 

a few schools began to introduce computers, most others followed within a short

' Larry Cuban, Teachers and M achines. The Classroom Use o f  Technology Since 1920 (New York: 

Teachers College Press, 1986), p76.

 ̂ Ibid., p77.

 ̂ Kjell D ennersten. Exam ples o f  successfu l use o f  IC T  in Swedish schools. A paper prepared for the 

OECD educational softw are quality group. Paper H9.2000.

■' M ichael Fullan, Successful School im provem ent (Buckingham : Open U niversity  Press, 1992), 

p51.

 ̂ Ibid., p 5 1.

Ibid., p36.
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time. Pelgrum and Anderson noted such a pattern with com puters in the late 

1980s.'

However parent pressure is a double-edged sword. Fullan noted that there was a 

perception that the parents and teachers did not always have the same reasons for 

supporting the use o f computers. The public discourse on the issue o f  technology 

is often superficial. Selwyn suggests that the view o f ICT as a tool for promotion of 

progressive teaching is not reflected in public discourse about ICT in education. 

Media and parents’ comments frequently characterise technology as both inherently 

valuable and independent o f teachers. He argues that this popular portrayal o f  ICT 

in the media, undervaluing the teacher role, disempowering the teacher and 

stressing the technology is undermining to the educational potential o f  the 

technology.^

Healy expresses concern that, responding to parent pressure, many schools are 

rushing to include “computer training” in their programmes. Such a development 

is often not based on a realistic analysis o f information technology and society, but 

a ‘vocationalization’ o f education at the cost o f developing real intellectual skills."* 

In Sweden, a similar focus by parents on computers as an operational skill, taught 

for vocational purposes, was reported. In the Farila project, where ICT was used to 

facilitate a problem based pedagogy, the parents were initially worried that their 

children were not learning anything by heart.^ In a sense there is a ‘halo effect’

' W. J.Pelgrum, “Hardware and Software Provision in relation to the Integrated U se  o f  Com puters” 

in W. J.Pelgrum and Tj. Plomp, (eds). The lEA stu dy o f  C om puters in E ducation: Im plem en ta tion  o f  

an Innovation in 21 E ducation System s  (Oxford: Pergamon Press, 1993), p43.

 ̂ M ichael Fullan, Successful School im provem ent (Buckingham : O pen U niversity  Press, 1992), 

p51.

 ̂N eil Selw yn , “Promoting Mr Chips: The construction o f  the teacher /com puter relationship in 

educational advertising,” Teaching an d  Teacher E ducation  V ol. 17 (2001 ), pp3-14.

Jane M H ealy, F ailure to C onnect, (N ew  York: Sim on and Schuster, 1998), p l0 6 .

 ̂ Kjell D ennersten, Exam ples o f  successfu l use o f  IC T  in Sw edish sch oo ls. A  paper prepared for the 

OECD educational software quality group. Paper H 9.2000.
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around com puters, where they are presum ed, incorrectly, to be ‘better th an ’ other 

m edia, such as television.'

4.2h Curriculum and examinations

In Ireland the absence o f IT as part o f the national curriculum  w as one o f  the top 

three factors identified as barriers to IT use in post-prim ary schools by co- 

ordinators, teachers and principals in 1995. A nother barrier to technology usage 

m ay be the testing practices. The pressure to prepare children for tests m ay lead to 

pressure to “teach to the test” to the exclusion o f  other activities. The focus on tests 

m ay also influence how inform ation is presented.^

Love and M cV eigh suggest that while technology provides opportunities for co

operative learning, guided discovery and an integrated curriculum , these are not the 

m ethods in use in classroom s focused on tests. Instead these classroom s tend 

tow ards whole group instruction, and a teacher accustom ed to the w hole group 

approach “may not be able to envision a m eans o f  using a lim ited num ber o f  

com puters in his or her classroom  for instruction” .''

4.2i A collaborative climate within the school

It is clear that incorporating ICT in a school context is a com plex issue. The 

com plexity  o f  change leads Fullan to suggest that no one person can understand the 

com plexities o f  the process. Instead he proposes that ‘every person  is a change 

ag en t’, and that real change comes through collaborative professional w ork w ithin 

organisations, rather than from individual leaders.^

‘ Jane M. Healy, F ailure to Connect, (N ew  York: Simon and Schuster, 1998), p71.

‘ Cyril Drury, Im plem enting Change in Education: The Integration o f  Inform ation Technology into 

Irish p o s t-p r im a iy  schools  (Unpublished MSc Thesis, University o f  L eicester, 1995), Chapter 6.

 ̂ Robin Love and Mary M cV ey, T each ers ' use o f  the Internet, Teachers C o llege  Record ID 10538  

(June 2000 ), p2.

•* Ib id .,p2 .

* M ichael Fullan, Change F orces, (London: Falmer Press, 1993), p39.
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Today, the teacher who works fo r  or allows the status quo is the traitor. 
Purposeful change is the new norm in teaching.'

Fullan stresses the importance o f a “school wide consensus” in implementing the

change. In a follow-up study on the Ontario project he found that the variations in

use could not be explained by teacher training, background or other variables, but

that

the main factors contributing to uniformly high use am ong teachers in a 
school were school wide consensus on the importance o f  net use fo r  
students, and the amount o f  teacher-teacher collaboration in helping  
each other learn, in solving facilities and scheduling problems, and in 
co-ordinating lab use to ensure maximum utilization at all times.^

Shayo et al. also confirm that teachers who do not integrate ICT into their work are 

not influenced solely by individual factors o f  software characteristics. Rather, they 

suggest, the teachers are influenced by these and their interaction with the broader 

school environment.^ However Fullan notes that what appears to be consensus may 

in fact be the uncritical acceptance or suppression o f  dissent, with teachers going 

along with group decisions in what he describes as ‘groupthink’.'*

What is required is a genuinely collaborative environm ent where teachers work 

together. Such a climate tends to generate a more questioning approach and more 

risk taking.^ Fullan bases this conclusion on a study o f  UK schools. These UK 

schools did not first develop strategic plans, but rather began with action and 

reflection by teachers.^ Leithwood similarly suggests that successful teacher 

development is most likely in school cultures in which teachers consciously reflect

' Ibid., p l4 .

 ̂ M ichael Fullan, Successfu l School im provem en t (Buckingham ; O pen U niversity Press, 1992), 

p36.

 ̂ Conrad Shayo, L om e Olfm an and Ruth Guthrie, In tegration  o f  IT  into sch o o l curricu la: 

p ercep tio n s o fk in dergarden  to h igh sch oo l teachers, Proceedings o f  the A C M  SIG CPR C onference 

( 2000).

M ichael Fullan, C hange F orces  (London: Falmer Press, 1993), p82.

 ̂ Ibid., p63.

" Ibid., p64.
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on their own practice and share their ideas. However he suggests that such norms 

o f collaboration do not happen spontaneously, but reflect the norms generated by 

the principal.'

Rosenholtz classified schools as ‘stuck’ or ‘m oving’ schools, based on their ability 

to make changes. She examined a sample o f 78 elementary schools, and noted that 

the thirteen ‘m oving’ schools were places where teachers learned from each other 

and from outside sources.^

Thus in the context o f change the role o f the leader may not be the traditional one 

o f direction setting and motivating staff. Instead the role o f  leader in an 

organisation is centred on building a learning organisation, where the people in the 

organisation continually expand their own capabilities.^ As Fullan concludes:

The ability to collaborate - on both a small and large scale - is
becoming one o f  the core requisites ofpost modern society.''

Riel and Becker' argue that teacher to teacher discourse is linked with adoption o f 

ICT. They classify teachers on a continuum of professional engagement. At one 

end o f the spectrum are “Private practice” teachers, who engage in little dialogue or 

few activities beyond the classroom. At the other end o f the scale are “Teacher 

leaders”, who place a high value on engagement outside the classroom, and sharing 

their knowledge with colleagues. In a survey o f 4,000 US teachers, the “Teacher 

leaders” consistently proved to be better-educated, continuous learners, computer 

users and promote constructivist methods. They argue that teachers who had many 

professional contacts with other teachers at their school were three and half times

' Kenneth Leithw ood, “The Principal’s Role in Teacher developm ent” in Fullan, M ichael and 

Hargreaves, A ndy, eds. T eacher D evelopm en t and E ducational C hange  (N ew  York: Falmer Press 

1992), p96,

 ̂ S. R osenholtz, “Teachers W orkplace: The Social Organisation o f  S ch oo ls” , Longm an 1989, cited  

in M ichael Fullan, C hange F orces  (London: Falmer Press, 1993), p85.

 ̂ M ichael Fullan, C hange F orces  (London: Falmer Press, 1993), pp70-71.

Ib id .,p l7 .
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as likely to employ a strong “ knowledge constnaction” approach than teachers with 

few contac ts . '

A lthough this finding does not prove a causal relationship, it is likely that teacher to 

teacher contact is an important element in the diffusion o f  a methodology.

Teachers are likely to value the views o f  other teachers, and see their experiences 

as valid. The importance o f  peers is highlighted in a US study where teachers cited 

independent learning most frequently as preparing them to use technology (93%), 

followed by professional development activities (88%) and their colleagues (87%).^

Teacher  to teacher collaboration cannot be assumed to develop without 

encouragem ent. The lEA Second Information Technology in Education Study 

(SITES) reported that only a small proportion o f  teachers in schools m aking high 

use o f  ICT reported increases in collaboration between teachers.'’ Developing 

strategies that encourage teacher to teacher interaction is a strategy likely to 

increase the rate o f  dissemination o f  ideas.

4.2j Technical support

Technical support for computers in schools may also have an influence on 

adoption. In the UK, the Office for Standards in Education (O FST ED ) noted that 

teachers w ho had experience o f  faulty equipment were often sceptical about the 

potential o f  ICT to raise standards.^ By contrast, “where technical help is readily

' Margaret R iel and Hank Becker, The Beliefs, P ractices, an d  C om puter U se o f  Teacher leaders. 

Paper Presented at the Am erican Educational Research A ssociation  (April 2000).

 ̂ CRITO, Center for Research on IT and Organizations, Teacher R ole O rien ta tion : C lassroom  

F ocus versu s C o llabora tive  P rofession al P ractice, Research Snapshot #3 , 1999. Published on the 

W eb a t : w w w .crito.uci.edu/tlc/findings/snapshot3/

 ̂ N ational Center for Educational Statistics, T each ers' Tools f o r  the 21^' C entury: A rep o rt on 

teach ers ’ use o f  tech nology  ('2000).

W illem  Pelgrum  and Ronald A nderson, IC T  and the E m erging P aradigm  f o r  L ife L ong Learning: 

A W orldw ide  E du cational A ssessm ent o f  Infrastructure, G oals an d  p ra c tices , (Amsterdam: 

International A ssociation  for the Evaluation o f  Educational A chievem ent, 1999), p224.

 ̂ O FST E D . IC T  in Schools. The Im pact o f  G overnm ent In itiatives  (Interim Report, April 2001), 

pl 3.
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available, teachers are able to concentrate on pupils’ learning without feeling 

anxious about faulty equipm ent” .'

4.2k Location o f  computers

The question o f the ideal location for computers in schools has long been debated.

In the 1989 lEA study Pelgrum postulated that the concentration o f  computers in 

computer rooms was more likely to preclude short sequences o f  instruction 

involving computers than if  the computers were available in the classroom. The 

survey data suggested that classroom computers provided difficulties o f  classroom 

organisation for teachers. In fact 39% o f the teachers using com puters in the 

classroom reported that the difficulty o f lesson organisation increased, compared 

with 33% o f teachers using computers in a computer room.^ Despite the difficulty 

however, the 1989 data indicated that the presence o f computers in classrooms 

tended to co-vary with the integrated use o f computers.^ M ore recently Becker 

found that the greatest level o f student Internet use was in classrooms with LAN 

based Internet connections where at least four computers were present.'* However 

he suggests that this could be partly due to the teaching o f  the Internet being seen as 

the domain o f  the specialised “computer teacher”, and thus being done in 

specialised computer rooms.^

4.21 ICT planning

Adapting to the potential o f ICT in schools will require adjustment in the fabric o f 

schools, in timetabling, classroom layout, subject boundaries and teacher duties.

' Ibid., p l8 .

 ̂ W. J.Pelgrum, “Hardware and Software Provision in relation to the Integrated U se  o f  Com puters” 

in W .J.Pelgrum  and Tj. Plom p, eds. The lEA stu dy o f  C om puters in E ducation: Im plem entation  o f  

an Innovation in 21 E ducation  System s  (Oxford: Pergamon Press, 1993), p59.

 ̂ Ibid., p 6 1 .

■' Henry. J. Becker, In ternet U se by  Teachers: C onditions o f  P ro fession a l U se an d  T each er-D irected  

Student Use, T eaching, Learning and Computing: 1998 National Survey Report #1 , Center for 

Research on Information T echnology  and Organizations (February 1999), p i 2.

’ Ibid., pl 3 .
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These changes require a clear vision o f  the direction and a holistic view  o f  ICT in 

the school plan. W hile the im portance o f  ICT planning is recognised, funding 

patterns them selves frequently act as a barrier to planning. Funding for ICT is 

often provided through individual grants, or through short-term  com m itm ents that 

m ake it d ifficult for schools to plan for ICT developm ent in the m edium  term . Fears 

about sustainability  o f  funding are a barrier to developm ent and planning in 

schools.'

4.2m Differences between primary and second level schools

C uban suggests that the elem entary schools have been m ore easily able to adopt 

technology. In 1940-41 educational radio in Ohio was used regularly  by 8% o f  

elem entary schools but only 5% o f  secondary schools.^ Sim ilarly use o f  

educational television although slight overall, was greater in elem entary schools 

than in secondary schools.^ Cuban argues that these differences betw een schools 

are a result o f  their different structures and “gram m ar” . He points to differences in 

tim e allocation and student-teacher contact as factors in this difference. In addition 

he argues that the external dem ands for perform ance placed on secondary schools 

(by exam inations) restrict their flexibility in varying the m ethodology and 

allocating tim e to different tasks."*

Cuban believes that the adoption o f  technology is m ore likely in elem entary schools 

than in high schools. He proposes a series o f  differences betw een the two levels 

that contribute to this difference. In elem entary schools, content is, he suggests, 

secondary to skills and often taught as a vehicle to develop skills. B y contrast in 

high schools the focus is on the content. Secondly, in high schools the tim e is

' NCREL (North Central Educational Laboratory), Critical Issue: Providing Professional 

Developm ent fo r  Effective Technology Use, 2000 published on the Web at www.ncrel.org/

■ Norman W oelfel and Keith Tyler, Radio and the School, (World Book Co. 1945), p60-61, quoted 

in Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920 (New York: 

Teachers College Press, 1986), p23.

 ̂ Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920 (New York: 

Teachers College Press, 1986), p49.

 ̂ Ibid., p64.
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scheduled in small segments, while in elementary school the teachers typically 

spends much o f the day with the same class. Thus over a 9 month year, an 

elementary teachers is with a group for 1,000 hours, while a high school teacher 

rarely meets the same people for more than 200 hours. This scheduling pattern 

gives the elementary schools the potential to make organisational changes. Thirdly, 

he suggests that the pressures o f examination and assessment systems, and job 

market qualifications are greater at high school level, thus limiting the flexibility o f 

the schools.'

In general student-computer ratio tends to be more favourable in secondary 

schools.^ Despite this there is evidence o f greater proportions o f primary school 

teachers making use o f  ICT. In 1998 the Department o f Education and 

Em ployment in the UK reported that 81% of teaching staff in primary schools were 

making use o f ICT “on a regular basis” in their teaching, compared with 36% of 

teaching staff in secondary schools.^

The take-up o f training in the UK was also slightly higher in primary schools. By 

1998 41% o f primary school teachers had undertaken some training, compared with 

37%) in secondary schools.** By 2000 the number o f teachers who had undertaken 

training had risen but the proportion o f secondary school teachers training still 

lagged behind that o f primary teachers.^

The 1989 lEA study distinguished between use o f computers to support learning in 

curricular subjects and use o f  computers to teach about computers. Despite

‘ Larry Cuban, “Com puters M eet Classroom: C lassroom  W ins” T eachers’ C ollege  Record, V ol. 95 

N o. 2, TCR ID 82 (1993 ), p l2 .

 ̂ W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se o f  Computers” 

in W .J.Pelgrum  and Tj. Plom p, eds. The lEA study o f  C om puters in E ducation: Im plem entation o f  

an Innovation  in 21 E ducation  System s, (Oxford: Pergamon Press, 1993), p51.

 ̂ Departm ent for Education and Em ploym ent, Survey o f  Inform ation an d  C om m unications 

T echnology in Sch ools 1998, (Statistical Bulletin Num ber 11/98, N ovem ber 1998), Paragraphs 40- 

41.

* Ibid., Paragraph 43.

 ̂ Department for Education and Em ploym ent, Survey o f  Information an d  C om m unications 

Technology in Schools, E ngland 2 0 0 0  (Statistical Bulletin Issue N o 07 /00 , October 2000), plO.

114



C h a p t e r  4 Li te ra tu re  R e la ted  to  the  A d o p t io n  o f  IC T  in S c h o o l s

considerable variation between countries in the balance between these two, there 

was consistently greater use o f ICT in support o f learning at primary level. The 

researchers suggested that this might reflect differences in underlying philosophies 

about the goals o f computer use.'

W hatever the reason for the difference, the pattern persists. In 1999 in the UK 

primary schools were much more likely to use ICT across the curriculum, while 

secondary schools were more likely to treat ICT as a separate subject, as shown in 

the table below.

TABLE 4. 2: HOW ICT WAS TAUGHT IN UK SCHOOLS 1999^

Percentage o f  primary schools Percentage o f  secondary schools
Year group A cross the 

curriculum
A s a 

separate 
subject

Both
A cross the 
curriculum

A s a 
separate 
subject

Both

R ecep tion /1/2 41 2 57
3/4 /5 /6 30 3 67 22 28 50
7/8/9 56 6 39 25 29 45
10/11 35 23 42
12/13 40 21 39

The difference between the educational levels may also be reflected in the type o f 

use of ICT. Evidence from the now dated 1989 survey found that elementary 

schools tended to use ICT in Mathematics and mother tongue, while in secondary
■j

schools used ICT to teach “informatics” . This difference was also reflected in the 

type o f software used. Word-processing was the most frequently use type o f 

software in secondary schools, with programming in second place. The picture was

' W. J.Pelgiaim. “Hardware and Software Provision in relation to the Integrated U se  o f  C om puters” 

in W .J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E du cation : Im plem entation  o f  

an Innovation in 21 Education System s (Oxford; Pergamon Press, 1993), p48.

 ̂ Department for Education and Employm ent (DFEE), N ovem ber 1999, Statistics o f  education: 

Survey o f  information and com m unications technology in schools (1999 ).

 ̂ Dan D avis, “Implementation and Educational U ses o f  Com puters”, in W .J.Pelgrum  and Tj. Plomp, 

eds. The lEA stu dy o f  C om puters in Education: Im plem entation o f  an Innovation  in 21 E ducation  

System s (Oxford: Pergamon Press, 1993), p77.
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different in elementary schools with drill and practice software the most frequently 

used and skill games second.'

More recent surveys have also reported differences between primary and second 

level schools. The 2001 Eurobarometer survey identified the main barriers to 

Internet use in primar>- schools as lack of Internet access at the school or lack o f 

access to computers and lack o f Internet access in the classroom. For second level 

schools the situation was different with the most frequent barrier being perceived 

lack o f  relevance of the Internet to teaching.

There may also be differences in outlook between primary and second level 

schools. Janssen Reinen and Plomp recorded that primary schools tended to use 

ICT for what they term “class oriented” reasons, or reasons focused on classroom 

use. By contrast they suggest second level schools tended to use rationales that 

were more “school oriented”, or focused on the school as an organisation. Such 

reasons might include attracting more students or competing with other schools.^

4.3 Strategies to encourage use of ICT in schools

In the case o f ICT the much higher levels o f ICT in society and the growth of 

domestic ICT use may mean that the technology will be increasingly familiar to 

both teachers and learners. This may act as a driver for the use o f ICT in schools. 

Indeed Fullan has argued that successful innovation must have a foot in both the 

‘microcosm ’ o f the classroom and the ‘macrocosm’ o f the learning society and the 

learning world.** Many educational systems have not relied entirely on external

' W. J.Pelgrum, “Hardware and Software Provision in relation to the Integrated U se  o f  Computers” 

in W .J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  Com puters in E ducation: Im plem entation o f  

an Innovation in 21 E ducation System s  (Oxford: Pergamon Press, 1993), p64.

■ European C om m ission, E uropean you th  in a D ig ita l Age: eE urope 2002  Benchmarking, Draft 

W orking docum ent o f  the C om m ission services Based on the Eurobarometer surveys o f  February 

2001, p23.

 ̂ I.A .M . Janssen Reinen and Tjeerd Plomp, “The D ecision Phase: Starting to U se Computers” in 

W .J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E ducation: Im plem entation o f  an 

Innovation in 21 E ducation System s (Oxford: Pergamon Press, 1993), p40.

M ichael Fullan, Change F orces  (London: Falmer Press 1993), p l4 5 .
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pressures, and have made attempts to stimulate the use o f  ICT in schools. This 

section explores some o f the policy measures used to encourage the adoption o f 

ICT in a range o f countries.

Some o f the national ICT strategies have relied heavily on provision o f equipment. 

However Fullan argues that mere availability and access to technology is not 

enough to drive unenthusiastic teachers to use the technology.'

The lEA researchers support this view, concluding that:

Looking back on the 1980s, we see that most countries followed quite 
'simplistic' introduction strategies, based on the assumption that the 

provision o f  hardware and software might result almost automatically 
in fundamental changes in instructional practices. For real changes, 
more sophisticated strategies need to be developed, taking into account 
that ultimately it is the teacher who determines changes in classroom 
practice.'

The current campaigns to encourage adoption o f ICT in schools have drawn on a 

wide range o f  innovation strategies, such as training, a focus on leaders and the use 

o f change agents.

4.3a Training

The professional development o f teachers has long been recognised as an important 

part in the diffusion o f ICT into schools. Researchers involved in the 1989 lEA 

study concluded that school based in-service training for teachers needed to be 

intensified.^ Fullan’s case study o f the information technology strategy in Ontario, 

although also dating from the late 1980s, reveals a similar need for training.'' Many 

o f the teachers in Fullan’s case study found the short training courses inadequate. 

One grade 8 teacher reported being “uncomfortable, worried, and nervous” about 

using the technology after a 16 hour course. Another found the 16 hour training

' Michael Fullan, Successful S chool im provem ent (Buckingham: Open University Press, 1992), p36.

 ̂ W. J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E ducation: Im plem entation  o f  an 

Innovation in 21 E ducation System s  (Oxford: Pergamon Press, 1993), p239.

 ̂ Ibid., p l3 8 .

■^Michael Fullan, Successful S chool Im provem ent (Buckingham: Open University Press, 1992), 

Chapter 2.
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course very confusing and frustrating, and found the experience very unrewarding, 

and afterwards “avoided the computer Hke the plague”.'

More recently the OECD has identified professional development for teachers as 

one o f the key issues in the implementation o f ICT in education, suggesting that:

There is no doubt that the role o f  teachers is central in making progress
in the use o f  ICT in schools  The neglect o f  teacher IC T training,
which tends to lag behind physical investment, is often considered a 
major obstacle.'

The age profile o f teachers in most countries ensures that a majority went through 

their initial training at a time when there were few computers in schools. As the 

lEA study argues:

The present generation o f  teachers did not grow up with computers as a 
normal and integral part o f  society; and certainly not o f  school life and 
classroom practices. ... Teachers are ultimately the ones charged with 
the implementation o f  computers in educational practice and therefore 
'education o f  the educators ’ or teacher training is an important aspect 
o f the introduction o f  computers in schools.^

In response to this pattern in-service teacher training programmes have frequently 

accompanied national initiatives in ICT in education. In the UK, updating the ICT 

skills o f serving teachers was recognised as a crucial part o f the drive to integrate 

ICT into schools. In the introduction to the National Grid for Learning, Mr Tony 

Blair identified teacher training in ICT as one o f  two main targets o f  government 

strategy."* The government allocated £230 million for training o f  practising teachers 

and school librarians in ICT as part o f the New Opportunities Fund (NOF) 

initiative, beginning in April 1999. The aim o f this initiative was to train serving

' Ibid., p34.

■ O EC D, E ducation P o licy  A nalysis 1999  (Paris: OECD, 1999), p58.

 ̂ I.A .M . Janssen Reinen and Tjeerd Plomp, “Educating the Educators” in W. J.Pelgrum and Tj. 

Plomp, eds. The lEA stu dy o f  C om puters in Education: Im plem entation  o f  an Innovation  in 21 

Education System s  (Oxford: Pergamon Press, 1993), p i 25.

■' C onnecting the Learning Socie ty  UK government consultation paper (1998).
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teachers to the level o f  ICT capability expected o f  newly qualified teachers by 

2003.'

Similarly in Northern Ireland the DENI strategy document concluded that “raising 

the level o f  teacher competence was probably the single most important factor in 

providing the impetus for ICT development in schools” .̂  However the document 

noted with concern that the proportion o f  teachers with ICT skills seemed to have 

reached a plateau in England and Wales, and that teachers who received training 

might quickly lose their skills i f  lack o f  suitable facilities prevented a practical 

application o f  them.^

In-service training initiatives o f  this type have often proved very popular, with high 

take-up rates, and excess demand. In the US, over a 3 year period 77% o f  teachers 

participated in professional development activities in the use o f  computers."* It is 

also believed to be successful. In the U K  the NO F training was judged to have 

given teachers increased confidence to use ICT, and in secondary schools had led to 

an overall increase in the frequency o f  use o f  ICT in subject teaching.^

Pre-service

Many countries have also taken some steps to include ICT in the initial training o f  

teachers. As a result most beginning teachers are now exposed to some ICT 

training as part o f  their professional qualification. The impact o f  this can already be 

seen in new ly  qualified teachers. In the US recently qualified teachers were much

' Teacher Training A gency , The use o f  IC T  in subject teaching -  expected  outcom es o f  the N ew  

O pportu n ities F und IC T  train ing in itia tive f o r  teachers in England, W ales and N orthern Ireland, 

Published on the W eb at; http://www.teach-tta.gov.uk/iibrarv/ttaOO 05 .p d f

 ̂ Department o f  Education Northern Ireland, A Strategy for Education T echnology in Northern 

Ireland (D E N I, 1997), pl 7 .

 ̂ Ibid.

'* N C ES (N ational Center for Educational Statistics) Teachers' Tools f o r  the 2 T ' C entury: A report 

on te a c h e r s ' use o f  technology, (2000).

 ̂ O FSTED . IC T  in Schools. The Im pact o f  G overnm ent In itiatives  ( Interim Report, April 2001),

p20.
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more likely than their more experienced colleagues to report that college had 

prepared them to use technology and the Internet.'

Pedagogical components of teacher development

It is clear that teachers need both technical skills and educational perspectives on 

the use o f  ICT in the classroom. In the U K  the Superhighw ays initiative reported 

problems arising when is was assum ed that i f  technical training w ere provided, the 

appropriate educational application would immediately be apparen t. '  The report 

concluded that:

The central importance o f  both initial and continuing training needs to 
be recognised and budgeted fo r  from  the outset. Teachers need to know 
not only how to operate a system in the technical sense, but also what 
educational possibilities it has: these two aspects need to be developed 
together.^

In the US, despite very large take-up o f  ICT courses for teachers, by 1999 only one 

third o f  teachers reported feeling prepared to use the Internet in c lassroom  

te a c h in g .W h i le  part o f  this lack o f  preparedness is related to technical skills, it is 

clear that m any more teachers use the technology in lesson preparation than use it 

in the classroom.^ Similarly in the UK, O FSTED  concluded that there remain 

significant weaknesses in teaching using ICT, with only a minority  o f  teachers

' National Center for Educational Statistics, T eachers ’ Tools f o r  the 2 1 st C en tury: A rep o rt on

teachers ’ use o f  technology, (2000).

 ̂ Peter Scrim shaw , P reparin g  f o r  the Inform ation Age. S yn op tic  R eport o f  the E ducation  

D epartm en ts ’ S uperh ighw ays In itia tive, Department for education and E m ploym ent, 1997. 

Paragraph 133.

 ̂ Ibid., Paragraph 157.

“ National Center for Educational Statistics, Teachers ’ Tools f o r  the 2 1 st C entury: A rep o rt on 

te a c h e rs ' use o f  technology, (2000).

 ̂ Ibid.
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dem onstrating an ability to m anage the technology so that effective subject learning 

took place.'

The gap betw een teachers’ ability to use ICT in lesson preparation and their ability 

to use ICT appropriately in the classroom  highlights the im portance o f  teacher 

developm ent in the pedagogical use o f  ICT.

This pattern has led the O ECD  to the view  that not enough is being done to develop 

teacher skills in the educational use o f  ICT. W hile m ost teacher education 

institutions now  offer a basic course in use o f ICT, the O ECD  suggests that “a 

stand-alone course about IT is not the same as ensuring that courses in teaching 

m ethods integrate technology as a way o f  building und ers tan d in g ...” .̂

In Ireland too the IT training provided for teachers before IT 2000 was criticised for 

lacking educational context. Drury asserts that the training was not focused on 

change in teaching and learning, but typically concentrated on basic skills without 

reference to classroom  use.^ The training also frequently occurred w ithout an 

opportunity for follow-on courses or other forms o f  developm ent.

The impact o f  training on classroom use

W here teacher developm ent has included the pedagogy as well as the technology, 

there is evidence o f  an im pact on classroom  practice. Early research such as the 

1989 lEA  study reported that “a m ajority o f  topics w hich are taught in the subject 

m atter class, w ere also included in the training teachers received. A  conclusion 

from  this finding is that the content o f  training is apparently an im portant reference 

for w hat is actually taught in the lessons” .'*

' O FST E D , IC T  in Schools. The Im pact o f  G overnm ent In itia tives (Interim Report, April 2001), 

p l3 .

■ O EC D, E-Learning. The P artn ersh ip  C hallenge  (Paris: OECD, 2001), p54.

 ̂Cyril Drury, Im plem enting C hange in Education: The Integration o f  Inform ation Technology into 

Irish p o st-p r im a ry  sch ools  (Unpublished M Sc Thesis, U niversity o f  Leicester, 1995), Chapter 2.

l.A .M . Janssen Reinen and Tjeerd Plomp, “Educating the Educators” in W. J.Pelgrum and Tj. 

Plomp, eds. The lEA stu dy o f  C om puters in Education: Im plem entation o f  an Innovation in 21 

E ducation System s (Oxford: Pergamon Press, 1993), p i 33.
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H ow ever only a small proportion o f  the topics covered in training w ere also taught 

in classroom s, suggesting that the relationship is not a sim ple one. G iven that 

instructional com puter use did not belong in the ‘standard reperto ire’ o f  m ost 

teachers, the study exam ined the relationship betw een training in the 

instructional/pedagogical aspects o f  com puter use and the use o f  com puters for 

instructional purposes. The study concluded that ‘being trained in 

pedagogical/instructional aspects o f com puter use can be considered an indicator o f 

the am ount o f  com puter use in existing sub jects’, and recom m ended that 

‘pedagogical and instructional aspects o f  com puter use need to be included m ore in 

teacher training activ ities’.'

In the m ore recent US TLC survey, teachers w ho attended form al s ta ff  

developm ent activities in w hich “how to use the Internet” was a topic were m ore 

likely to believe the Internet to be an essential classroom  resource, and m ore likely 

to use the Internet than other teachers. H ow ever attendance at such courses is 

voluntary and may attract those who are already Internet enthusiasts. For teachers 

with the sam e level o f  access at hom e and in their classroom s, those who attended 

courses w ere “som ew hat m ore likely” to use the Internet in their teaching and 

professional work.^

The need for in-service courses to include a pedagogical d im ension is further 

underlined by the very high take up o f  ICT courses am ong teachers. In some 

countries m ore teachers attend ICT courses than any other kind o f  course. For 

exam ple, in the US, during the 1997-98 schools year m ore teachers attended 

professional developm ent courses related to com puter use than courses concerned 

w ith o ther instructional approaches."* In view  o f  this enthusiasm  for ICT courses,

‘ Ibid., ppI34-5.

■ Henry. J. Becker, Internet Use by Teachers: Conditions o f  Professional Use and  Teacher-Directed  

Student Use, Teaciiing, Learning and Computing: 1998 National Survey Report #1, Center for 

Research on Information Technology and Organizations (February 1999), p l9 .

 ̂ Ibid.,p20.

 ̂CRITO, The Center for Research on IT and Organizations, Research Snapshot 6, Professional 

Developm ent (1999).
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these courses provide a unique opportunity to expose large sections o f the teaching 

force to alternative pedagogy.

ICT and teacher professionalism

The view o f ICT integration as dependent on the pedagogical vision o f  the teacher 

makes greater demands on the professionalism o f the teacher, and teachers become 

designers and developers o f learning experiences.’ As the President’s Committee o f 

Advisors in the US describe it:

The more ambitious and promising pedagogic applications o f  
computers discussed in Section 4.3 call fo r  considerably more skill 
from  the teacher, who must select appropriate software, effectively 
integrate technology into the curriculum and devise ways o f  assessing 
student work based on potentially complex individual and group 
projects.^

However teacher development in this context is not an easy task, as defining 

competencies for personal usage o f ICT is relatively straightforward but 

establishing competencies for IT usage in the classroom is more problematic.^

It is unrealistic to think o f the professional development o f  teachers as a one-time 

intervention. Given the speed o f change o f the technology, and the development o f 

innovative methodology, teacher development must be viewed as an ongoing and 

integral part o f teachers’ professional lives."* Indeed Senge takes the view that all 

professional activity involves ongoing personal development. He phrases his 

position thus:

’ Y ong Zhao and Paul C onway, “W hat’s In, W hat’s Out -  A n A nalysis o f  State Educational 

T echnology Plans”, Teachers C o llege  R ecord  (January 2001).

 ̂ President’s Com m ittee o f  A dvisors on Science and T echnology, R eport to  the P resid en t on the  

Use o f  Technology to  Strengthen K -1 2  E ducation in the U n ited  S ta tes  (M arch 1997), Section 5.1.

 ̂ Cyril Drury, Im plem enting C hange in Education: The In tegration  o f  In form ation  Technology into  

Irish p o st-p r im a ry  sch oo ls  (U npublished M Sc T hesis, U niversity o f  L eicester, 1995), Chapter 2.

■* NCREL (North Central Educational Laboratory), C ritica l Issue: P ro v id in g  P rofession a l 

D evelopm ent f o r  E ffective Technology U se  (2000). Published on the W eb at w w w .ncrel.org/
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People with a high level o f  personal mastery live in a continual 
learning mode...personal mastery is not something you possess. It is a 
process. It is a lifelong discipline. People with a high level o f  personal 
mastery are acutely aware o f their ignorance, their incompetence, their 
growth areas. And they are deeply self-confident. Paradoxical? Only 
fo r  those who do not see that ‘the journey is the reward’.'

The process o f  teacher development may be seen, not as providing new skills or 

improving the conditions in which they work, but as changing the way that teachers 

view their work. This is deeper than a shift in the vocabulary used to describe 

teaching and involves a broader and richer understanding o f the work. Jackson 

suggests that this may be analogous to art appreciation, where immersion in a work 

o f art may result in an altered sensibility to the work.

Com m itm ent to teacher education

Such deep and continuous approaches to teacher education are expensive and few 

education systems have allocated sufficient resource to the task. Despite the almost 

universal emphasis on ICT training, the budgets allocated to it are sometimes 

relatively small. In the UK Seiwyn argues that the expenditure o f £230 million on 

teacher training amounts to a little under £500 per teacher.^ This figure is much 

smaller proportion o f the technology cost than would be expected in a commercial 

environment. For example, o f $4.2 billion spent on technology in schools in the US 

in 1996, only 6% was spent on training. This figure had risen to 17% by 1999. 

However the training provided is “usually too little, too basic and too generic” .

96% o f teachers reported that the most common training received was concerned 

with basic computer skills.'* Michael Fullan suggests that under-funding o f teacher 

education may reflect a deeper distrust in the process. As he suggests:

' Peter Senge, The Fifth D iscip line  (N ew  York: Doubleday, 1990), p l4 2 .

’ Philip Jackson, “Helping Teachers D evelop”, in Hargreaves, Andy and Fullan M ichael eds. 

U nderstanding Teacher D evelopm ent. (N ew  York: Teachers C ollege Press, 1992), p66.

 ̂N eil S eiw yn , “The National Grid for Learning initiative: connecting the learning society?” 

School L eadersh ip  and M anagem ent, Vol. 20, No. 4 (2000), pp407-414.

 ̂ OECD, E-Learning, The Partnership Challenge, (Paris: OECD, 2001 ), pp26-27.
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Despite the rhetoric about teacher education in today’s society, there 
does not seem to be a real belief or confidence that investing in teacher 
education will yield results J

4.3b Pilot projects

Rogers points out that innovation need not always follow a centralised model. In 

many cases innovations may not be generated at a centre, but arise at the 

operational level in the system. Such systems are often characterised by wide 

sharing o f control, with innovation by users who are non-expert, and diffusion is 

done on a peer-to-peer basis.^

Example o f  this kind o f approach can be found in the widespread use o f  pilot 

projects, which has been part o f  the ICT strategy in many countries. In Fullan’s 

example o f Ontario, the “Lighthouse Implementation project” funded some locally 

designed pilot projects, with a view to dissemination o f  their work for replication in 

other schools. The strategy aimed to “allow new models to evolve.... observe them 

.... do formative evaluation.... and then generalize across large numbers o f 

teachers” .̂

A similar strategy was suggested in Ireland by Cyril Drury, who proposed that ICT 

implementation did not lend itself to the model o f a “grand plan” imposed from the 

top. Instead a series o f pilot projects with integral dissemination strategies could 

develop appropriate pedagogy and practice.'^

Strategies based on pilot projects place more o f the responsibility for the 

development in the hands o f teachers. In this way they avoid the conventional “top 

down” view o f many approaches to teacher development.

' M ichael Fullan, C hange F orces, (London: Palmer Press 1993), p i 04.

 ̂Everett R ogers, D iffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), pp333- 

335.

 ̂ M ichael Fullan, Successfu l S chool im provem en t (Buckingham : Open U niversity Press, 1992), 

p47.

■* Cyril Drury, Im plem enting C hange in E ducation: The In tegration  o f  Inform ation  Technology into 

Irish p o s t-p r im a iy  schools  (U npublished M Sc T hesis, U niversity o f  Leicester, 1995), 

R ecom m endations.
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Many models o f teacher development and educational change are based on “top 

down” strategies, in which teachers are the object o f change. For some, these 

models are not part o f the solution, but part o f the problem, as they may place little 

value on teachers’ own experience and capacity o f self-development, and as a result 

may fail to engage teachers and secure their commitment.'

Centrally conceived and planned changes may meet resistance from experienced 

teachers. Some changes demand that teachers change their practice in ways which 

they believe to be inappropriate or impossible and the fact that they are required to 

implement these changes limits their professional freedom and contributes to the 

‘proletarianization’ o f teachers.^ Even if teachers do not feel the changes are 

inappropriate, they are working in environments which are increasingly complex 

and demanding, and the imposition o f changes is often associated w ith a deficit 

model which implies inadequacies on the part o f the teachers.^ Given the private 

context o f classrooms, teachers are able to resist even changes required by law if  

they so wish.'’

Imposed change carries official authority which challenges
professional experience, judgement and expertise The imposition o f
change can lead to low morale, dissatisfaction and reduced 
commitment.^

‘ Andy Hargreaves and M ichael Fullan, U nderstanding Teacher D eve lopm en t (N ew  York: 

Teachers C ollege Press, 1992), p3.

 ̂ Patricia Sikes, “Imposed Change and the Experienced Teacher” in Fullan, M ichael and 

Hargreaves, Andy, eds. Teacher D evelopm en t and E ducational Change, (London; Falmer Press, 

1992), p37.

 ̂ Ibid.

Ibid., p49.

 ̂ Ibid.,
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Drury echoed this view, stating that teachers “m ust feel them selves to be ‘active 

in itia to rs’ o f  these new developm ents rather than ‘passive im plem entors’.” '

In the light o f  his research on teacher life cycles, H uberm an also concluded that 

real teacher developm ent is m ore likely in decentralised and sem i-form al networks, 

than in top-dow n strategies. Such netw orks would involve decentralisation o f  the 

resources and budgets including release tim e, m aterials and consultants nearer to 

the practitioners. He suggested that the key to success for such netw orks is “ in the 

necessity  o f  each m em ber actually to experim ent in the classroom  w ith the skills or 

strategies that em erge from  discussions and observations” .̂

A further difficulty w ith the conventional model is that strategic p lanning in 

advance o f  change can restrict the change process. Fullan suggests that ‘prem ature 

visions and planning can b lin d ’, suggesting that the building o f  a realistic and 

shared vision m ust arise from  action, rather than precede it.^

D raw backs o f  the decentralised model

H ow ever the decentralised, “bottom  up” m odel o f  developm ent has draw backs. The 

disadvantages o f  such a m echanism  include the lack o f  quality  control, the 

possibility  o f  bad innovations spreading, and the lack o f  technical expertise, and 

suggests that such a m echanism  is m ost appropriate when the innovation does not 

involve a h igh level o f  technical expertise and the users operate in relatively 

hom ogenous conditions.'

In the context o f  schools Fullan argues that a strategy based on pilo t projects is 

dependent on an openness to change in the other schools and a high level o f  use o f  

research know ledge. He concludes that “ from  w hat we know  about know ledge

‘ Cyril Drury, Im plem enting C hange in E ducation: The Integration o f  Inform ation  Technology into 

Irish p o s t-p r im a ry  schools  (Unpublished M Sc T hesis, U niversity o f  Leicester, 1995), 

R ecom m endations.

 ̂ M ichael Huberman, “Teacher D evelopm ent and Instructional M astery”, in Hargreaves, Andy and 

Fullan M ichael, eds. U nderstanding Teacher D evelopm ent. (N ew  York: Teachers C ollege Press, 

1992), p l3 8 .

 ̂ M ichael Fullan, Change F orces, (London: Falmer Press, 1993), p28.
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utilization in schools, and about the developmental nature o f  change in practice 

am ong teachers, both presumptions are on shaky ground” .̂

The real value o f  pilot projects is determined by the extent to w hich they impact on 

the broader education system. Ensuring dissemination o f  project ideas is more 

difficult that it might appear. Teachers have traditionally worked  in relative 

isolation, often with little tradition o f  collaboration or idea sharing. For example 

survey o f  US teachers in 1998 showed that only 16% had conducted a regular e- 

mail conversation with a teacher in another school. This was described by the 

researchers as “a fairly low participation rate for a category o f  adult 

professionals” .̂

There is also a risk o f ‘Balkanisation’, where innovation m ay occur in isolated 

pockets within a school or district, but in isolation from the b igger scene.'*

Hybrid models

One o f  the possible diffusion m odels proposed by Rogers is a hybrid  o f  centralised 

and decentralised. He points to the example o f  the National D iffusion N etw ork in 

the US, w hich funded “developer/demonstrator” schools to pilot new  practices, and 

then actively diffused these within the system.^

To Fullan, both top-down and bottom-up strategies are essential for real change. 

Top-down strategies alone, he argues, depend on the illusion o f  control at the top, 

while in reality the policy m akers have little control o f  the com plexity  o f  the 

situation. On the other hand he suggests that decentralised, bo ttom -up, solutions

‘ D iffusion o f  Innovations, Third Edition, (N ew  York: The Free Press, 1983), p338.

 ̂ M ichael Fullan, Successful School Im provem ent (Buckingham : O pen U niversity  Press, 1992), 

p48.

 ̂ CRITO Snapshot 2, R egu lar teach er E -m ail C ontact with T eachers a t O th er S ch ools by Internet 

A ccess a n d  A ge  (1999).

■* M ichael Fullan, Change F orces  (London: Falmer Press, 1993), p83.

 ̂ D iffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p342.
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often get bogged down in governance issues, and even w hen successful it is 

difficult to sustain the success without external support.’

4.3c IC T  fo r  school principals

School principals play an im portant role in the adoption o f  ICT. A dopting 

technology thoroughly will require a w hole-school approach and a shared vision o f  

the potential and im plications. It is thus vitally im portant that the leaders o f  

schools share in the pedagogical vision o f  ICT. Extensive use o f  the technology in 

adm inistration will not ensure the developm ent o f an educational perspective on 

ICT. Som e countries have tried to ensure that school principals experience for 

them selves the benefits o f  ICT in learning. In N orw ay school principals undergo 

training courses which m ake extensive use o f  ICT. It is hoped that this exposure 

to learning through ICT will provide principals w ith personal experience o f  the 

learning potential o f  ICT.

In the U K  school principals are provided with a laptop, and are connected to an on

line support netw ork where they can share experiences w ith o ther principals. A 

N ational College for School Leadership (NCSL) will establish an interactive 

netw ork o f all heads and other schools leaders in the country, w ith strong links to 

the best school leaders internationally. This will allow school principals to learn 

from the experience o f  others on-line without spending tim e aw ay from  their own 

schools.^

4.3 d Support fo r  IC T  co-ordinators

In recognition o f  the im portant role o f  ICT co-ordinators, som e national strategies 

encourage the designation o f  a teacher to act as the central point for IC T issues in

' Michael Fullan, Change Forces (London: Falmer Press, 1993), p37.

“ Submission o f  the Norwegian Government to the OECD expert group on ICT and the Quality o f  

Learning, 2000. Unpublished. Section 2.7.

■’ Submission o f  the UK Government to the OECD expert group on ICT and the Quality o f  Learning, 

2000. Unpublished. Section 2.7.
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the school, and support colleagues on technical and pedagogical issues. In C anada' 

and N o rw ay ' ICT co-ordinators are released from part o f  their teaching duties to 

fulfil this role.

4.3e IC T advisors - Change agents

In Ireland the IT 2000 strategy included the provision o f  ICT advisors. These 

advisors m ay be seen as acting as change agents for the innovation. The role o f  

change agent is a w ell-established part o f  m any organised innovations. These 

agents act as a link betw’een the agency responsible for the change and the 

individuals in the “client system ” .̂

The success o f  a change agent is related to the extent o f the agen t’s contact w ith the 

clients. This role as an interm ediaiy  may result in role conflict for the change 

agents, w ho m ay em pathise w ith the c lien ts’ difficulties, and at the sam e tim e have 

som e bureaucratic  responsibilities to the agency."' Rogers argues that the capacity to 

influence change is largely determ ined by the existence o f  an em pathic relationship 

with the client, and so change agent success is related to the adoption o f  a client 

orientation rather than a change agency orientation.^

W hile change agent contact is highly related to the adoption o f  the innovation, 

change agents m ay tend, like other individuals to com m unicate m ore w ith the 

people they perceive as like m inded. Change agents, who are often professional 

people, in m any cases m ake m ore contact w ith clients o f  higher socio-econom ic 

status.^ Som e innovations have attem pted to counter this trend through the use o f  

para-professional change agents. A lthough such para-professionals m ay have

' Subm ission  o f  the Canadian Governm ent to the OECD expert group on ICT and the Quality o f  

Learning, 2000 . Unpublished. Section  2.5.

 ̂ Subm ission  o f  the N orw egian Governm ent to the OECD expert group on ICT and the Quality o f  

Learning. 2000. Unpublished. Section 2.5.

 ̂D iffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p314.

 ̂ Ibid., pp317-8.

 ̂ Ibid., p319.

‘ Ibid., p322.
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lower “competence credibility” than professionals, they m ay have higher “safety 

credibility” , that is they may be seen as trustworthy and empathetic  by the 

com m unity . ' This pattern leads Rogers to formulate the general principle that 

“change agent success is positively related to credibility in the c lien t’s eyes” .̂  

How'ever one o f  the difficulties with paraprofessional aides is that they m ay begin 

to model the behaviours and attitudes o f  the professionals, thus reducing their 

credibility with the community.^

One o f  the change agent’s unique contributions to the dijfusion process 
is technical competence, which allows him or her to provide this 
expertise to clients in making innovation decisions. But i f  the change 
agent takes a long range approach to change, he or she should seek to 
raise the clients technical competence and ability to evaluate potential 
innovations themselves.^

4.3 f  Technical Support

Technical support for teachers has often not been adequate. In 1994 a US study 

reported that; “Support for teachers’ use o f  technology is not very deep. Only 10% 

o f  teachers work at schools where there is a person w ho provides substantial 

support for computer use and where teachers can receive help in how  to use 

computers in specific subjects.”^

Some countries have attempted to address the problem o f  technical support in 

different ways. In Belgium^ both telephone help-lines and W eb help are provided. 

In Canada some jurisdictions are developing other solutions such as training 

students as technical support staff  or bringing in outside resources such as local

' Ib id.,p328.

 ̂ Ibid., p329.

M bid.,p331.

Ibid., p332.

 ̂ Henry Jay Becker, Analysis and Trends o f  School Use o f  N ew  Inform ation Technologies,

Prepared for the U.S. Congress Office o f  Technology Assessment (March 1994).

 ̂ Submission o f  the Belgian(French) Government to the OECD expert group on ICT and the Quality 

o f  Learning, 2000. Unpublished.
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volunteers on call from business or higher education.' In other countries direct 

technician support is provided. In Luxem bourg the Centre de Technologic de 

I’E ducation provides a pool o f  technicians who divide their tim e betw een schools.^

In the UK the focus has been to develop ‘m anaged serv ices’ based on public private 

partnerships.^ Schools are encouraged to purchase a m anaged service, including the 

hardw are, technical support and technical training. The N G fL (N ational Grid for 

Learning) Certified M anaged Services offer a way o f  purchasing ICT infrastructure 

and services. They provide an integrated package o f  equipm ent, facilities and 

services, w ith clear points o f  contact for support and advice. N G fL M anaged 

Services provide educational institutions w ith a local area netw ork o f  com puters, 

the cabling infrastructure, access to the Internet, technical support and training."* 

H ow ever to date many schools have not opted to take up the m anaged services 

offered, often being put o ff  by the high costs involved.^

4.3g National IT  diffusion policies

In 1995 D rury argued that a “ lack o f  a national policy” was a m ajor barrier to IT 

im plem entation in Ireland.® In the late 1990s m any countries launched or renew ed 

policy initiatives related to ICT in schools. In the UK, for exam ple, the National 

G rid for Learning (N G fL) set targets for ICT in the education system , including:

• By 2002 all schools should be connected.

• By 1999 all newly qualified teachers should becom e ICT literate.

' Subm ission o f  the Canadian Governm ent to the OECD expert group on ICT and the Quality o f  

Learning, 2000. Unpublished. Section 1.6.

 ̂ Subm ission o f  the Luxembourg Governm ent to the OECD expert group on ICT and the Quality o f  

Learning, 2000. Unpublished. Section 1.6.

 ̂ O E C D , E-Learning, The P artn ersh ip  C hallenge (Paris: OECD, 2001), p60.

N G fL  docum entation, published on the Web at http://m anagedservices.ngfl.gov.uk/explorer.htm l

 ̂ O FST E D , IC T  in Schools. The Im pact o f  G overnm ent Initiatives, (Interim Report, April 2001), 

p l9 .

 ̂Cyril Drury, Im plem enting C hange in Education: The Integration o f  Inform ation Technology into  

Irish p o st-p r im a ry  schools  (Unpublished MSc T hesis, U niversity o f  Leicester, 1995), Chapter 7.
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• By 2002 all serving teachers should be confident and com petent to use ICT 

within the curriculum.

• By 2002 most school leavers should be ICT literate, based on set standards.

• By 2002 the UK should become a centre o f excellence for software 

development.

• By 2002 administrative communication with schools should largely cease to be 

paper based.'

In Australia the focus has been slightly different. Central funds were delegated to 

school districts and individual schools. This has led to much higher degrees o f 

local decision-making and control over the implementation. As a result the 

Australian picture is far from homogenous.

In New Zealand all head teachers and teachers were required to undergo ICT 

training before they could apply for ICT funding for their schools. As a result 90% 

o f teachers now have some ICT training, and on the whole it is believed that 

teachers have engaged with ICT more than in other countries.^

4.4 Equality and innovation

As identified earlier, one o f the key motivations for the use o f ICT in education is 

the attempt to avoid a “digital divide” . As a result one o f  the key questions in the 

move towards technology in schools is whether these technologies are equalising 

availability o f  information, or simply reinforcing existing inequalities in access.'*

Unfortunately this conventional pattern o f innovation provides the benefits o f 

innovation earliest to those least in need o f it, as those with least econom ic strength

' OECD, E-Learning, The Partnership Challenge, (Paris: OECD, 2001), p58.

* Ibid., p63.

 ̂ Ibid., p64.

* Jane M Heaiy, Failure to Connect (New York: Simon and Schuster, 1998), p97.
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innovation earliest to those least in need o f it, as those with least economic strength

' OECD, E-Learning, The Partnership Challenge, (Paris: OECD, 2001), p58.

 ̂ Ibid., p63.

 ̂ Ibid., p64.

 ̂ Jane M Healy, Failure to Connect (New York: Simon and Schuster, 1998), p97.
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are likely to be the last to innovate.' This pattern may be enhanced by the tendency 

o f  change agents to focus their energy on those m ost likely to respond resulting in a 

further w idening o f  the gaps between the innovators and the laggards.^

A lthough early adopters o f an innovation pay a high cost in term s o f  the risk o f  the 

innovation, they also tend to gain “windfall profits” if  the innovation is beneficial.^ 

Those w ho adopt early also gain the benefits early, and this effect tends to w iden 

the gap betw een the adopters and non-adopters. Rogers expresses this thus:

Windfall profits are a relative type o f gain that one individual in a 
social system receives and others do not. Windfall profits are a reward 
fo r  innovativeness and a penalty fo r  laggards. We know that 
innovators are initially wealthier than laggards. Usually new ideas 
make the rich richer and the poor poorer, widening the socioeconomic 
gap between earlier and later adopters o f  a new idea.''

In the context o f schools it is less obvious how an econom ic benefit could derive 

from  the adoption o f  ICT. How ever there are m echanism s by w hich innovative 

schools could gain tangible benefits. In areas where parents can select schools, 

those schools perceived to be innovative may attract m ore students, or have the 

option o f  selecting the m ost enthusiastic students or those w ith the m ost financially 

supportive parents. D ennersten provides an example o f  Sw edish schools investing 

in IC T as a result o f  a need to compete with an ICT intensive local school.^ 

Innovative schools m ay also find it easier to attract other funding,^ perhaps through 

participation  in projects.

There have been som e exceptions to the pattern o f innovation w idening gaps. 

W here these exceptions have occurred, they have often been linked to the social

' D iffusion o f  Innovations, Third Edition (N ew  York; The Free Press, 1983), p264.

 ̂ Ibid., p265.

 ̂ Ibid., p381.

 ̂ Ibid., p382.

 ̂ Kjell Dennersten, Exam ples o f  successful use o f  IC T  in Swedish schools, A  paper prepared for the 

OECD educational software quality group. Paper H 9.2000.

 ̂ M ichael Fullan, C hange F orces (London: Palmer Press 1993), p85.
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context o f  the innovation. Rogers points out that while the in troduction o f  

irrigation system s into Pakistan displaced sm aller farm ers as the rich farm ers grew  

richer, the sam e innovation in Bangladesh was m anaged by sm all farm ers on a co

operative basis and the benefits were distributed m ore evenly, although the 

innovation was adopted m ore slow ly.' Thus Rogers argues that in principle gap 

narrow ing strategies can succeed, but that these m ay com e at the cost o f  slow ing 

the innovation as change agents and the change process m ay have to focus on the 

less easy clients.^

4.5 The outcomes - the impact of policy

The earlier sections o f  this chapter have considered the adoption o f  ICT in schools 

and the policies used to encourage adoption. A num ber o f  studies have attem pted to 

m easure the im pact o f  these policies, and some have tried to m easure the relative 

im portance o f  the factors associated with successful adoption. This section 

exam ines w hat these studies reveal about the ingredients o f  a successful policy.

Firstly, it m ust be acknow ledged that the diffusion o f  ICT into schools has m et w ith 

m ixed results. In the U K  by 2001 only about a third o f  prim ary schools and two 

thirds o f  secondary schools had created their own W eb pages.^ A lthough the 

strategy resulted in increases in teachers’ confidence w ith ICT, and their ability to 

teach ICT as a subject, there was less progress in teachers’ use o f  IC T w ithin  

curricular subjects. O FSTED  concluded that this pattern stem m ed typically  from  

“w eak links betw een the com puter tasks and the lesson objectives” , citing a case 

w here a science package had replaced a real experim ent w ith a sim ulation that 

placed very few dem ands on pupils."^

' D iffusion o f  Innovations, Third Edition (New York: The Free Press, 1983), p401.

■ Ibid., p408.

 ̂OFSTED, IC T  in Schools. The Impact o f  Government Initiatives (Interim Report, April 2001), 

pl7.

'  lb id . ,p l2 .
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Love and M cV ey point out that in the US, although 89% o f  schools had Internet 

access and 51%  o f  classroom s were wired, the proportion o f  teachers using the 

Internet as part o f  their w ork was much lower. Less than h a lf  the teachers with 

Internet in their classrooms had their students use the Internet as a research tool at 

least three times in the year, and even fewer involved students in collaborative 

projects o f  W eb publishing.'

Innovation campaigns do not always succeed, and Rogers has pointed out that one 

major risk o f  failure arises when the change agents are m ore interested in the 

innovation than in the c lients’ needs. In the case o f  schools, slow uptake o f  

innovations has sometimes resulted in a perception o f  teachers or principals as 

hostile to technology.^ H ow ever as Fullan asserts:

It is probably closer to the truth to say that the main problem in public 
education is not resistance to change, but the presence o f  too many 
innovations mandated or adopted uncritically and superficially on an 
ad hoc fragmented basis.''

Analysis o f  the factors determining success or failure o f  these innovations seems an 

attractive direction, but Hargreaves and Fullan warn o f  the impossibility o f  the task:

Indeterminacy in educational research is unavoidable. Because o f  this, 
the purpose o f  such research should be to generate critical 
conversations with the wisdom and expertise o f current practice, rather 
than to authorise the imposition and implementation o f  new practices 
from  elsewhere.^

’ Robin L ove and Mary M cV ey, Teachers ’ use o f  the Internet, T eachers C o llege  Record ID 10538  

(June 2000 ), p i .

 ̂D iffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p 3 19.

 ̂ Larry Cuban, Teachers an d  M achines. The C lassroom  U se o f  T echnology S ince 1920  (N ew  

York: T eachers C ollege Press, 1986), p51.

 ̂ M ichael Fullan, C hange F orces  (London: Falmer Press 1993), p23.

 ̂ A ndy Hargreaves and M ichael Fullan, U nderstanding Teacher D eve lopm en t (N ew  York: 

Teachers C o llege  Press, 1992), p4.
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Senge suggests a m odel o f ‘dynam ic com plexity’, based on the principle that the 

interactions involved in an innovation are so com plex and fluid that no individual 

could ‘figure out all these in teractions’.’ In response to this com plexity, he 

proposes exam ining interrelationships rather than a single cause.^

4.5a General factors in educational innovation

Fullan has identified a series o f  factors which he believes are linked w ith at least 

“partial success” in educational innovations. These include:

• G etting clear on the focus o f  change.

• M aking the change organisational and systemic.

• M anaging the ongoing change process.

• D eploying state resources to spur the change.^

Fullan considers the case o f  a US teacher training initiative w hich, despite training 

11,000 teachers, had little transform ational effect. He suggests that som e o f  the 

reasons for the failure were that:

• The program m es were based on vague conceptions rather than a clear idea o f  

w hat should be done and how. They provided an ideology, but not the required 

know ledge and skill.

•  T hey focussed on individuals rather than taking into account institutions.

• The interventions were non-system ic, that is they did not adequately consider 

the inter-institutional relationships.'*

' Peter Senge, The Fifth D iscipline (New York, Doubleday, 1990), p81.

 ̂ Ibid., p73.

 ̂ Michael Fullan, Change Forces (London: Falmer Press 1993), pp59-61.

Abbreviated from Michael Fullan, Change Forces (London: Falmer Press 1993), pp 109-110.
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4.5b Factors associated with implementation o f  IC T

A number o f studies have attempted to model the relative influence o f  the various 

factors on the progress o f ICT in schools. Tuijnman and Brumm elhuis, using data 

from the 1989 COMPED study, examined the factors associated with successful 

implementation o f  ICT in six countries.' The highest ranking factors across all 

countries were internal innovation assistance and teacher com petence and 

readiness. However there was much variation between the six countries in terms o f 

the relative importance o f these factors. This variation may have been a result o f 

the different stages in the implementation o f computer use in different countries. In 

the US, which had the longest experience in computer use, the variation between 

the factors used in this analysis was smaller than in other countries, and the most 

significant factor was school size. In Japan, which had the least experience o f 

computer implementation, there were strong associations between com puter use 

and a series o f other factors, including school policy, perceived importance, and 

internal staff development.^

The study also identified four areas o f schools organisation which might prove to 

be obstacles to implementation o f ICT, namely:

• A lack o f encouragement and support from school management.

• A negative school climate and mutual support by teachers.

• Absence o f a com puter co-ordinator.

• Lack o f a long term supply and maintenance o f hardware.^

' A lbert Tuijnman and A lfons ten Brum m elhuis, “Predicting Com puter U se  in S ix  System s: 

Structural M odels o f  Im plem entation Indicators”, in W .J.Pelgrum  and Tj. P lom p, eds. The lEA  

stu dy o f  C om puters in E ducation: Im plem entation o f  an Innovation in 21 E ducation  System s  

(Oxford: Pergamon Press, 1993), p p l9 3 -1 9 5 .

^ Ib id ,,p p 212-214 .

 ̂ I.A .M . Janssen R einen and Tjeerd Plomp, “The D ecision  Phase: Starting to U se  Com puters” in 

W .J.Pelgrum and Tj. Plomp, eds. The lEA study o f  C om puters in E ducation: Im plem entation  o f  an 

Innovation in 21 E ducation  S ystem s  (Oxford: Pergamon Press, 1993), p5.
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In the US a program m e w orking with 14 schools in disadvantaged areas to boost 

IC T in tegration concluded that leadership in the school was the key ingredient for 

success. The SEIR-TEC program m e identified key traits o f  principals linked with 

success in ICT, namely:

• H aving a vision o f  w hat is possible with ICT.

• Leading by exam ple, perhaps by participating in professional developm ent 

opportunities.

• Supporting the efforts o f  teachers w ho try to use technology.

• M ain tain ing  a stable interest in the reform , by avoiding the tem ptation to focus 

constan tly  on new refo rm s.’

T he significance o f  adoption by individual teachers is underlined by the examples 

o f  successful school ICT projects that have reported m otivated purposeful learners, 

yet have ceased when a teacher m oves on.^ In a m ultivariate analysis o f  factors 

related  to teacher use o f  the Internet, B ecker found that eight variables had 

im portant independent relationships to usage:

• Level o f  classroom  connectivity.

• T each er’s com puter experience.

• C onstructiv ist pedagogy

•  Participation in s ta ff developm ent on Internet use.

•  Involvem ent in professional leadership activities.

•  H aving inform al contacts w ith other teachers at their school.

• T he teacher age (younger m ore likely to use and believe in its value)

' Elizabeth Byrom, Factors Influencing the effective Use o f  Technology fo r  Teaching and Learning: 

Lessons from  the SEIR-TEC Intensive Site Schools, Extracts from the SEIR TEC three year report 

1998, p i.

 ̂ Jane M Healy, Failure to Connect (New York: Simon and Schuster, 1998), p70.
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• Not being a Mathematics teacher.'

O f these eight the three most important were level o f classroom connectivity, 

teacher com puter expertise, and teacher’s pedagogical beliefs and practices.^ 

Despite the numbers o f computers in schools, it is clear that frequent educational 

use o f them has occurred in only a minority o f classrooms. Yet the TLC survey in 

the US reported that a m ajority  o f teachers had their students make active and 

regular use o f  ICT in the classroom where three conditions coincided. These 

conditions are: computers in the classroom, adequate teacher skill and a 

constructivist teacher orientation.^

The issue o f easy access to computers is also central to integration. In the US in 

1999 secondary teachers who use ICT were three times as likely to use ICT on a 

regular basis if  they had computers in the classroom, and a ratio o f  at least one 

computer to four studen ts.S im ilarly  teachers with classroom Internet access were 

four times as likely to have conducted regular e-mail exchanges with other 

teachers.^ Such findings are not confined to the US. In Finland one study 

concluded that:

An important reason fo r  the low intensity o f  ICT usage appears to be 
that computers were usually located in a separate computer laboratory 
instead o f  other classrooms where learning and instruction actually 
happens. Consequently, students and teachers, in many cases, had 
access to ICT during special ICT courses. Commonly an IC T expert 
teacher may have taken up 80-90% o f computer laboratory time or

' Henry. J. Becker, In ternet Use by  Teachers: C onditions o f  P rofession a l U se an d  T each er-D irected  

Student Use, T eaching, Learning and Computing: 1998 National Survey Report #1 , Center for 

Research on Information T echnology and Organizations (February 1999), p27.

 ̂ Ibid., p29.

 ̂ Henry Jay Becker, F indings f o r  the Teaching, L earning and C om puting S u n e y :  Is L a rry  Cuban  

Right?  School T echnology Leadership C onference o f  the C ouncil o f  C h ief State S ch oo ls O fficers, 

W ashington D .C . (2000), p29.

■*, Henry Jay Becker, Jason Ravitz, and Yan Tien W ong, Teacher an d  Teacher d irec ted  Student U se 

o f  C om puters an d  T eaching, Learning and Computing: 1998 N ational Survey,

Center for Research on Information T echnology and Organizations (1999).

 ̂ CRITO, Center for Research on IT and Organizations, R egular teacher E -m ail C on tact with  

Teachers a t O ther Schools by In ternet A ccess an d  Age, R esearch Snapshot #2. (1999).
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Otherwise controlled access to the computers. In order to facilita te  
intensive and pedagog ica lly  meaningful use o f  ICT, it is necessary to 
bring com puters into the c la ssroom s...‘

In 1999 the majority o f US teachers (80%) felt that lack o f  time to schedule access 

to computers was a barrier to use o f computers with students.^ Furthermore, 

integrated constructivist activities may be better suited to longer class periods and 

so fit less well in school timetables. Secondary teachers who work in schools 

involving longer blocks o f time were more likely to use ICT during class, even if 

they met those classes less frequently.^

These varied findings suggest that a range o f factors may play an important part in 

encouraging ICT use. At the level o f the individual teacher, these include teacher 

ICT skill, teacher beliefs about ICT and approach to teaching. At school level, key 

factors may include the support o f the principal, the provision o f easy access to 

ICT, an ICT co-ordinator and a positive school climate.

4.5c Unintended consequences

Rogers points out that little o f  the research on innovation has focused on the 

consequences o f innovation. In this sense the research has tended to have a pro- 

innovation bias, being more likely to ask what variables are related to 

innovativeness than to ask what the effects o f  the innovation are.”* It is difficult to 

anticipate all o f  the consequences o f a change, and there may be unintended 

consequences well outside the scope o f the initial vision o f  the innovation. A 

dramatic example o f unintended consequences can be found in the case o f the

' K. Hakkarainen,, L, Ilomaki, L. Lipponen, H, M uukkonen. M. Rahikainen, T. Tuom inen, M. 

Lakkala, and E. Lehtinen. “Students Sk ills and practices o f  using ICT: results o f  a national 

assessm ent in Finland”, C om puters an d  E ducation , V o l.34 (2000), p i 16.

 ̂National Center for Educational Statistics, T ea ch ers ' Tools f o r  the 2 1 st C entury: A rep o rt on 

teach ers ’ use o f  technology, (2000).

 ̂ Henry Jay Becker, F indings f o r  the Teaching, L earn ing  an d  C om puting Survey: Is L arry  Cuban  

Right?  School T echnology  Leadership C onference o f  the Council o f  C h ief State Schools O fficers, 

W ashington D .C. (2000), p3.

D iffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), p375.
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introduction o f steel axe heads to a stone age aborigine tribe. The change caused 

changes in the social structure, lowered respect for elders, and a breakdown o f 

trading relations, and an eventual rise in forced prostitution.' Rogers concludes that 

there are usually unintended consequences o f an innovation, and that it “is usually 

difficult or impossible to manage the effects o f an innovation so as to separate the 

desirable from the undesirable consequences” .

In the case o f ICT in schools one o f the potential unintended consequences is the 

loss o f  whatever is displaced by the adoption of ICT. The money spent on ICT is 

large by school standards and recurring, as computers require frequent renewal. As 

a result, Stoll suggests that computers can do damage by what they displace. In the 

US there are examples o f schools that have cut both supply and staff budgets in 

order to finance computer purchases, and school districts that have financed 

computers through issuing 30 year bonds.^ In many cases the computers have 

displaced creative activities such as art and music, and in some cases even taken 

over art or music rooms, or displaced practical work in science."*

A second possible unintended consequence is that teachers may become 

disheartened if  educational reforms fail to meet expectations. Huberman found that 

many teachers engaged in a period o f renewal at some point in their careers, 

sometimes as part o f a major national initiative. For some the renewal led to a 

period Huberman describes as ‘positive focussing’ where the teacher focused on 

his/her own teaching in a positive way. For others the result was ‘negative 

focussing’ where the teacher retreated into his/her own work, avoiding additional 

commitments and innovations. Thirdly, for some teachers renewal was followed by 

a period o f bitterness or disenchantment, where the teachers judge the innovation

' lbid .,p389.

 ̂ Ibid., p383.

 ̂Clifford Stoll, High Tech Heretic  (New York: Doubleday 1999), pp23-24. 

'  Ibid., p28.
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negatively. These teachers were often male and many felt resentm ent o f  failed 

policies, mindless paperwork and ill advised approaches.'

The type o f  approach to renewal was a powerful predictor o f the follow-on to the 

renewal. The general pattern reported was that those teachers who were engaged in 

exploration and experimentation within their own classrooms, and ‘tinkering’ with 

ideas and methods, were more likely to be positively focussed after the renewal 

period. Those teachers heavily involved in school-wide or district wide projects 

were more likely to be negatively focussed or disenchanted. O ther factors 

associated with long-term teacher satisfaction included having role shifts every few 

years (typically changes in the grade, subject or stream taught) and having 

experience o f significant successes.^

4.6 ICT and pedagogy

The adoption o f ICT in schools is often viewed as a process o f pedagogical change 

rather than the introduction o f  a new area o f study. As David Puttnam describes it:

..I t’s become accepted that technology is, in itself, a bridge to learning 
rather than any kind o f  destination; and that a critical factor to the 
successful introduction o f  new learning tools is the intervention and 
involvement o f  a brilliant teacher.^

The significant push factors driving ICT into schools and the relative enthusiasm 

with which schools are embracing the technology and associated training have lead 

to discussion o f the potential o f ICT as a “Trojan Horse” .'' In this view ICT is seen

' M ichael Huberman, “Teacher D evelopm ent and Instructional M astery”, in H argreaves, A ndy and 

Fullan M ichael, eds. U nderstanding Teacher D evelopm ent. (N ew  York: Teachers C o llege  Press, 

1992), p l3 0 .

M b id .,p l3 1 .

 ̂ David Puttnam. TES K eyn o te  Speech  fo r  the BECTA A w ards, B ETT conference, January 11 

(200 1 ).

■' Seym our Papert, Why School Reform  Is Im possib le, The Journal o f  the Learning Scien ces V ol 6, 

No 4 (1997), pp417-427. A lso  at w w w .papert.com /articles/school reform .html
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as the m echanism  that allow s change in to the norm ally resistant educational 

system .

4.6a Catalytic effect

M any education system s anticipate that the adoption o f  ICT will have a catalytic 

effect, encouraging the adoption o f open approaches, and leading to an increased 

em phasis on learner centred pedagogy. As this occurs the role o f  the teacher is 

altered  to include m ore support and encouragem ent o f  learning and less direct 

exposition. Support for this view  is found in som e studies as early as the CO M PED 

study, w hich reported that schools with a longer history o f  use o f  com puters had 

h igher levels o f  integrated use o f  com puters.'

Som e em pirical studies have established a link betw een use o f  ICT and pedagogy. 

In the 1989 lEA  surv ey, teachers using com puters reported a range o f  benefits 

including an increase in students helping each other.^ The lEA  SITES project, a 

large scale international study, showed a relationship betw een high levels o f  ICT in 

a schools and these teaching styles, described in the study as “em ergent practices” .̂  

In the US, B ecker concluded that the teachers using ICT in an open w ay in the 

classroom  w ere m ore likely to have constructivist view s o f  teaching.'’

We have also found that the teachers who have students use non-skills- 
oriented computer software in academic classes have fairly distinctive 
teaching philosophies, being disproportionately supportive o f  
constructivist pedagogies such as developing student responsibility fo r  
selecting and carrying out learning tasks, emphasizing group work

' W . J.Pelgrum and Tj. Plom p, eds. The lEA study o f  C om puters in E ducation: Im plem entation o f  an 

Innovation in 21 E ducation System s  (Oxford: Pergamon Press, 1993), p231.

 ̂ Dan D avis, “Im plementation and Educational U ses o f  Com puters”, in W .J.Pelgrum and Tj. Plomp, 

eds. The lEA stu dy o f  C om puters in Education: Im plem entation o f  an Innovation in 21 Education  

S ystem s  (Oxford: Pergamon Press, 1993), p i 17.

 ̂ W illem  Pelgrum and Ronald Anderson. IC T  and the E m erging P aradigm  f o r  L ife Long Learning:

A W orldw ide E ducational A ssessm ent o f  Infrastructure, G oals an d  p ra c tic e s  (Amsterdam: 

International A ssociation  for the Evaluation o f  Educational A chievem ent, 1999).

■* Henry Becker, F indings f o r  the Teaching, Learning an d  C om puting Survey: Is L arry Cuban Right?  

School T echnology Leadership C onference o f  the Council o f  C h ief State Schools Officers, 

W ashington D.C. (2000). p28.
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involving discourse, and the use ofprojects, products and performances 
fo r  outside audiences. ‘

These suggest that high levels o f ICT use are associated with a shift to styles o f 

teaching which are more focused on individual learners, problem based learning, 

project work, and helping learners to construct their own understanding. These 

approaches can be considered to be indicative o f a broadly “constructivist” 

approach to teaching.

4.6b IC T  and “emerging practices”

The lEA Second Information Technology in Education Study, known as SITES, 

was a comparative study o f ICT in 26 countries. The data for SITES Module 1 

were collected in 1998, and published in November 1999.'

One part o f the study investigated the linkages between pedagogical practices and 

ICT. School principals were asked to indicate the presence o f  a list o f  pedagogical 

practices in their schools on a three-point scale. Some items on the list were seen 

as clear manifestations o f “emerging practices” , while others were interpreted as 

indicators o f  “traditionally important practices” . The responses were used to 

construct indices o f the level o f adoption o f the “em erging” and “traditionally 

important” pedagogical practices in schools.^

Emerging pedagogical practices were considered to be indicated by teaching and 

learning o f particular types, described in the table below.

' Ibid., p28.

 ̂ W J. Pelgrum and R.E. Anderson, eds. J C T  and the E m erging p a ra d ig m  f o r  L ife L on g  L earning: a 

W orldw ide E ducational A ssessm ent o f  Infrastructure, G oals an d  p ra c tic e s  (Amsterdam: 

International A ssociation  for the Evaluation o f  Educational A ch ievem ent, 1999).

 ̂ W.J, Pelgrum, “Curriculum and pedagogy” in J C T  an d  the E m erging  p a ra d ig m  f o r  L ife Long  

Learning: a W orldw ide E ducational A ssessm ent o f  Infrastructure. G oa ls a n d  p ra c tic e s ,  ed. by W.J. 

Pelgrum and R.E. Anderson (Amsterdam: International A ssociation  for the Evaluation o f  

Educational A chievem ent, 1999), p92.
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TABLE 4. 3; TERM S USED TO IDENTIFY EM ERG E NT PRACTICES IN SITES'

i  Statements about pedagogical practices deemed to be indicative of
emerging pedagogical practices.

•  S tu d e n ts  d e v e lo p in g  a b i l i t ie s  to u n d e r ta k e  i n d e p e n d e n t  lea rn in g .
•  P r o v id in g  w e a k e r  s t u d e n t s  w i th  a d d e d  in s t ru c t io n .

•  O r g a n i s i n g  t e a c h in g  a n d  l e a r n in g  so  th a t  d i f f e re n c e s  in e n t r a n c e  leve l ,  l e a rn in g  p a ce ,  a n d  l ea rn in g
! ro u te  a re  t a k e n  in to  a cc o u n t .
! •  S tu d e n ts  l e a rn in g  to se a rc h  fo r  i n f o r m a t io n ,  p r o c e s s  d a ta ,  a n d  p r e s e n t  in fo rm a t io n .

•  S tu d e n ts  la rg e ly  r e s p o n s ib l e  fo r  c o n t r o l l in g  th e i r  o w n  l e a r n in g  p ro g re s s .
•  S tu d e n ts  l e a rn in g  and. o r  w o r k i n g  d u r in g  l e s so n s  a t  th e i r  o w n  p a ce .
•  S tu d e n t s  i n v o lv e d  in c o - o p e r a t i v e  a n d /o r  p r o je c t  b a s e d  l ea rn in g .
•  C o m b i n i n g  pa r ts  o f  s c h o o l s  s u b je c t s  w i th  o n e  a n o th e r  ( m u l t i d i s c ip l in a r y  a p p ro a c h )________________

Statements about pedagogical practices deemed to be indicative of  
traditionally important pedagogical practices.

•  T h e  e m p h a s i s  in l e a r n in g  is o n  th e  d e v e l o p m e n t  o f  sk i l ls .
•  S tu d e n ts  w o r k i n g  o n  th e  s a m e  le a r n in g  m a te r i a l s  a t  th e  s a m e  p a c e  a n d /o r  se q u e n c e .

•  T e a c h e r s  k e e p in g  t r a c k  o f  all  s t u d e n t  ac t iv i t ie s  a n d  p ro g re s s .________________________________________

Using the descriptors above, the lEA team constructed measures o f the type of 

pedagogical practice in schools. This allowed the researchers to explore the 

relationship between length o f  time using ICT in the schools and the adoption of 

the “em erging” pedagogical practices. If  it is believed that ICT has an effect in 

facilitating or encouraging the adoption o f the alternative pedagogical practices, 

then might be hypothesised that there would be a higher incidence o f these 

practices in schools v̂- ith a long history o f ICT usage.

Although there was a wide variation both within and between countries, overall the 

data did not support this hypothesis. Schools which had been using ICT for a long 

period reported higher levels o f emerging pedagogical practice, but also higher 

levels o f  traditionally important pedagogical practice. The two indices tended to 

co-vary in a similar way with the number o f years o f ICT usage. This pattern 

occurred at all three levels.

However, schools with low computer-pupil ratios (i.e. High levels o f equipment), 

show much higher levels o f the emerging pedagogical practices.^ These data lead to

' Ib id ,  p p  9 1 -9 2 .

 ̂ Ib id .,  p p 9 5  a n d  96. 

 ̂ Ib id .,  p i  16.
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the tentative suggestion that the level o f  ICT equipm ent in the school m ay have 

som e relationship to the pedagogical practices.

4.6c Teacher constructivist beliefs and IC T use

In the US, Becker exam ined the relationship betw een teachers’ pedagogical beliefs 

and their use o f  the Internet. H aving develop an index o f  constructiv ist beliefs, he 

found that teachers with higher score on constructivist thinking w ere m ore likely to 

value the Internet as an educational tool, to use the Internet them selves, to have 

their students use the Internet and to lead their students to publish m aterial on the 

Internet.

TABLE 4. 4: TEACHERS BELIEFS AND INTERNET USE, TLC STUDY, US 1998*

Figures show n are scores on 
constructed scales. (Values 
betw een 0 and 1)

T eacher’s 
perception o f  
the value o f  
the Internet

Teacher
Internet

Use

Student 
Research  
using the 
Internet

Student 
Projects and 
Publications 

on the 
Internet

M ost traditional (22%) .34 .12 .11 .02
M ore traditional than 
constructivist (31%)

.43 .12 .16 .04

M ore constructivist than 
traditional (29% )

.54 .25 .25 .07

M ost constructivist (19%) .65 .30 .31 .09

H ow ever B ecker suggests that sim ply having teachers use com puters m ay not 

change their practices to be m ore constructivist. Rather, he suggests, the technology 

“ is having an em ancipating effect on those teachers who believe in project-based 

teaching and other constructivist-com patible practices” .̂

4.6d Limitations to the evidence

It m ust be acknow ledged that the evidence for the im pact o f  ICT adoption on 

pedagogy is limited and there is a good deal o f  counter-evidence. In some cases 

ICT m ay be used without achieving the kinds o f  m eaningful learning environm ent

' Henry J. Becker, Internet Use by  Teachers: C onditions o f  P rofession a l U se an d  T eacher-D irected  

Student Use, Teaching, Learning and Computing: 1998 National Survey Report #1, Center for 

Research on Information T echnology and Organizations (February 1999), p23.

■ Ibid., p32.
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anticipated. The recent OFSTED report on the progress o f  ICT in UK schools noted 

that in Key stage 2 (late primary school), the range o f  ICT experiences had 

broadened, and use o f  word processing was widespread, but that the use o f the 

Internet was still limited. M any pupils were unable to recognise useful material or 

synthesise what they found and needed teachers to filter the information. However 

the report recorded that “too often there is little purpose to the search beyond the 

exploration itself, and pupils simply print out the blocks o f text, pictures, tables and 

graphs as ends in them selves” .'

4.7 Conclusion

This chapter has been concerned with ICT as an innovation. In the context o f  the 

substantial investment in ICT in education in many countries and the sometimes 

uneven and disappointing results, the question o f  how adoption o f  ICT in schools 

could be supported is o f interest. Conventional innovation theory has suggested that 

adoption o f  innovation tends to follow a regular pattern, and that the “early 

adopters” are identified by characteristics such as higher disposable income, higher 

level o f  education and greater levels o f communication with others. In the 

conventional model the innovation “takes o f f ’ after a certain point, and then is 

rapidly adopted by the majority. However writers focused specifically on adoption 

in schools have suggested that innovation in schools is a more complex process, 

because o f the nature o f schools as organisations.

Janssen Reinen and Plomp suggest a three level model o f  the factors affecting the 

implementation o f ICT in schools. At the macro level the im plem entation is 

influenced by government policy, curriculum, software publishers, teacher training 

and support agencies. At the micro level the key influences are the student, and in 

particular student objectives, home support and attitudes to school. Between these 

two the meso level includes the influences o f teachers, school principals and school

‘ O FST E D , IC T  in Schools. The Im pact o f  G overnm ent In itia tives  (Interim Report, April 2001), p8.
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departm ents.' The focus o f this review has been mainly on the meso level, which 

for clarity has been further divided into the teacher level and school level.

At the level o f  the individual teacher, a series o f factors have been shown to 

influence use o f ICT in the classroom. These include teacher ICT skill and 

confidence, ease o f access to technology in school, and access to ICT at home. 

There is also evidence that teacher adoption o f ICT may be influenced by teacher 

beliefs about ICT and about teaching, and in particular that teachers with a 

constructivist approach to teaching may be more likely to use ICT in their 

classrooms.

At school level the factors which have been suggested to impact on adoption 

include the interest and support o f the school principal, the presence and approach 

o f the ICT co-ordinator and the location o f the equipment. There are also 

suggestions that the successful adoption may depend on a positive school climate, 

and the ability of the staff to plan as a unit.

Other factors, external to the school, also appear to be significant. The attitudes 

and expectations of parents may be important influences on school policy. The 

curriculum and examination system in which the school operates, may also have a 

significant influence, and may make adoption more difficult, particularly at post

primary level.

Many government strategies have attempted to support the adoption o f ICT in 

schools through a series o f measures. Strategies employed have often included 

programmes o f  teacher training, pilot projects, and the use o f active change agents 

such as ICT advisors. However all o f these strategies carry the risk o f generating 

unequal adoption. Courses may be attended by only the most interested, pilot 

projects reach only a number o f schools, and advisors may tend to work with the 

people most amenable to change.

Given the level o f interest in ICT by policy makers, it is not surprising that some 

studies have attempted to isolate specific factors with the most impact on the

‘ I.A.M . Janssen Reinen and Tjeerd Plomp, “The Decision Phase: S tarting to Use Com puters” in 

W .J.Pelgrum  and Tj. Plomp, eds. The lEA study o f  Computers in Education: Implementation o f  an 

Innovation in 21 Education Systems (Oxford: Pergamon Press, 1993), p8.
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adoption o f ICT. However these have not produced a single clear result. Instead 

the adoption o f ICT appears to be influenced by a com plex o f  inter-related factors, 

and the main factors may be different in different countries.

A key question both for policy makers and educators is w hether the use o f  ICT has 

an impact on pedagogy. While there is evidence that use o f  ICT is associated with 

constructivist pedagogy, some have argued that the presence o f ICT may act as a 

catalyst encouraging the development o f constructivist approaches. However other 

studies have suggested that ICT does not encourage these approaches, but allows an 

existing constructivist orientation to emerge.

This uncertainty remains in current debate about the role o f  ICT. Technophiles 

view the technology as the change agent, and so see the solution in increasing the 

numbers o f  computers and developing software and infrastructure. Cuban offers an 

alternative development model, with slower change as schools “take time to learn 

how to use computers to guide student learning” . However such change is 

inexorable, as education must inevitably adapt to the nature o f work and society. In 

this “Cautious Optim ist’s” view, change is driven slowly by a gradually increasing 

number o f teachers who use computers.’

Fullan’s dictum that ‘you cannot mandate what m atters’, suggests that what really 

matters are complex changes o f skill, attitudes and commitment. W hile having a 

policy is important, he contends that policy alone cannot produce these kinds o f 

changes, and that the more the policy attempts to define the changes, the more 

narrow the goals become.^

It is no denial o f  the potential worth ofparticular innovations to 
observe that unless deeper change in thinking and skills occur there 
will be limited impact.^

' Larry Cuban, “Computers M eet Classroom: C lassroom  W ins” T eachers’ C o llege  Record, V ol. 95 

N o. 2 ,T C R  ID 82 (1993), pp8-9.

■ M ichael Fullan, C hange F orces (London: Falmer Press, 1993), p22.

 ̂ Ibid., p23.
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Similarly Rogers points out that many organisational changes fail because they start 

too big, moving too quickly over the “routinizing” o f  activities.' All three o f  these 

perspectives point to the change in schools to be a gradual, organic process focused 

on the teacher and the culture o f the individual school, rather than an simple matter 

o f  equipment and training. However such an organic diffusion process may have 

equality implications, at least in the short term, and may widen the gaps between 

early adopters and late adopters.

‘ Diffusion o f  Innovations, Third Edition (New York: The Free Press, 1983), pp364-6.
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CHAPTER 5

METHODOLOGY

This study is an examination o f the patterns o f adoption and use o f  ICT in Irish 

schools in the period 1998 to 2000. The design o f  the research was influenced by 

the lack o f prior large-scale empirical work in this area in Ireland. Once the need to 

undertake a large-scale study had been identified, a postal survey suggested itself 

for reasons o f both practicality and objectivity. One o f the risks o f  such a method is 

that it can provide a “cross sectional” picture, o f little use in identifying causal 

factors.' Two strategies were adopted to avoid this difficulty. The first was the use 

of a longitudinal research model,^ with surveys before and after the major policy 

initiative. The second was a qualitative component, centred on a series o f case 

studies, which were used both to refine and to interpret the quantitative work.

The research thus included three major components. Two written surveys o f  all the 

schools in the population under study were conducted, one in 1998 and the other in 

2000. The third component was a series o f case studies o f  schools conducted by 

personal visits to schools in 1999. The two quantitative studies were used to 

provide a picture o f the state o f  ICT in Irish schools in 1998 and 2000 and to 

conduct an analysis o f  the changes that occurred during the period. The case 

studies, although small in num ber and making no claim to be representative, 

informed the design o f  the second survey and provided insights not accessible 

through the quantitative surveys.

As this study is primarily based on quantitative surveys, it may be considered to be 

descriptive research, in that it did not set out to make a change, but to record 

events.^ The primary analytical method was com parison,' usually com parison o f 

the situation o f different types o f schools.

‘ Louis Cohen and Lawrence Manion, Research M ethods in Education, Fourth Edition (London and 

New York: Routledge, 1994), p69.

 ̂ Ibid., p69.

Ibid., p67.
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Bell w arns that quantitative studies based on broad objectives risk resulting in large 

quantities o f  data and little idea o f  what to do w ith it.^ A lthough this study was not 

designed to dem onstrate any specific theory, studies in o ther countries suggested a 

series o f  w orking hypotheses which were used to structure the research. These 

hypotheses can be organised into two m ain them es. The first o f  these is derived 

from the social rationale for the use o f ICT in schools.^ If, as assum ed in this 

argum ent, ICT is an im portant skill for full participation in society then it is 

im portant that all citizens should be prepared w ith such skills w hile in school. Yet 

there is evidence from other countries that schools may do little to address the 

social pattern  in ICT skills, and in some cases m ay even act to enhance it.'* This 

study sought to exam ine w hether such social patterns in ICT w ithin school existed 

in Ireland and how they had changed in response to policy initiatives. The working 

hypotheses derived from this argum ent were;

• That ICT tended to be m ore developed in boys’ schools than in g irls’ schools.

• That ICT tended to be less developed in the schools attended by the socially 

d isadvantaged learners.

• That ICT tended to be less developed in rural schools than in urban and 

suburban schools.

• That sm aller schools tended to be disadvantaged in term s o f  IC T equipm ent 

com pared with larger schools.

The second series o f  hypotheses was derived from  the pedagogical rationale. If, as 

suggested  by the pedagogical rationale,^ ICT offers the potential to m ake a 

qualitative im provem ent in teaching and learning, then the extent to which ICT is

' Bruce W . Tuckman. C onducting E ducational R esearch , Fourth Edition (Forth Worth, Texas: 

Harcourt Brace C ollege Publishers, 1994), p i 1.

 ̂ Judith B ell. D oing Your Research P roject, Second Edition (B uckingham , UK: Open U niversity  

Press, 1993), p i 9.

 ̂ See section  1.1a

See sections 2.2 and 3.4

 ̂ See section 1.1b
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used in support o f teaching and learning is important. The study sought to examine 

the use o f ICT in support o f curricular subjects, and the factors associated with 

successful adoption o f ICT in this role. Hypotheses related to this argument 

included:

• That curricular use o f  ICT was heavily influenced by teachers’ ICT skill.'

• That curricular use o f ICT was influenced by teachers’ home com puter access.^

• That curricular use o f ICT was influenced by teachers’ pedagogical thinking 

about ICT.^

• That curricular use o f ICT was influenced by whole school interest in ICT, as 

indicated by joint planning.

• That curricular use o f ICT was influenced by the school principal.^

These two areas o f enquiry were related, as evidence from other countries 

suggested the presence o f social patterns in the pedagogical use o f ICT.^ This led to 

the formulation o f a further working hypothesis that:

• Schools attended by socially disadvantaged students make less curricular use o f 

ICT than other schools and engage in fewer o f  the constructivist activities, such 

as those involving Web publication.

' See section 4.3 

 ̂ See section 4.2c 

 ̂ See section 4 .2 f  

See section 4.2L  

 ̂ See section 4.2d 

* See section 3,4
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5.1 1998 survey

The 1998 data were gathered in the Schools IT 2000 School Survey, which was 

conducted by Telecom  Eireann, in conjunction with the NCTE and the Department 

o f  Education and Science. The 1998 survey was not conducted as part o f  this study, 

and was designed by Telecom  Eireann and the other survey partners. Follow ing the 

data input, the raw data files were provided to this study, in return for which an 

analysis o f  the data was provided to Telecom .'

All primary, post-primary and special schools in Ireland, with the exception o f  fee- 

paying Catholic schools,^ were surveyed in Spring 1998 using a postal 

questionnaire. Follow-up phone calls were used to remind schools which did not 

reply. Schools had an additional incentive to reply, as the com pleted questionnaires 

were used to plan the distribution o f  equipment and services by Telecom  Eireann.

In all 3,995 schools replied, resulting in a response rate o f  97.7%.

TABLE 5. 1: RESPONSE TO 1998 SURVEY

School type TotaP Response % response rate
Primary schools 3200 3156 98.6
Post-primary schools 775 723 93.3
Special schools 115 108 93.9
Schools of unknown type. 
(Did not reply fully)

8

No of schools 4090 3995 97.7

' This report is reproduced as Appendix E.

 ̂Catholic fee-paying schools were excluded from the Schools IT2000 programme and did not 

receive the equipment grants. As this survey was part of the Schools IT2000 programme, it did not 

include the fee-paying Catholic schools. This policy excluded approximately 35 schools from the 

survey. The exclusion o f fee-paying Catholic schools from the IT2000 programme was consistent 

with Department of Education and Science practice in other programmes. This policy was explained 

by NCTE in informal communication as resulting from a desire not to fund fee-paying schools 

combined with a desire not to discriminate against non-Catholic schools, which are over-represented 

among the fee-paying schools.

 ̂Total number o f schools of each type taken from B rief Description o f  the Irish Education System, 

Department o f Education 1996.
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5.1a Questions

A single questionnaire was used for all schools, primary and post-primary. The 

questionnaire, included in appendix A, covered the following major areas:

TABLE 5. 2 THEMES IN THE 1998 SURVEY

S ection M ain  them e T op ics.
A General Information School type, size and location.
B Com puter Equipment Number and type o f  com puters, network, 

peripherals.'
C Com puter U se Subject areas in w hich com puters were used  

and frequency o f  use.
Types o f  applications and “u sefu lness” o f  these 
applications.

D C lasses with access to 
computers

C lasses with access and average hours per w eek  
o f  access.

E Internet access Type o f  internet access.
F R eadiness for ICT ICT co-ordinator, participation in ICT pilot 

projects. Skill level o f  teachers, m ale and 
female.

G Contact information.

All questions were designed for rapid data input. There were no questions that

allowed for opinion or comment, and all replies were either numbers or factual text 

items. There were a number o f limitations to this survey. In section D, respondents 

were asked to indicate for each class whether computers were used, and the 

N um ber o f hours per week o f computer use with this class. W hile the first part of 

the question was unambiguous, the latter part was open to different interpretations. 

Some schools may have provided the total amount o f computer time used by first 

year classes, while others may have given the amount o f com puter time given to 

each first year class. Obviously this ambiguity is o f most significance in larger 

schools, where there are multiple classes o f each type.

In section C the respondents were asked to indicate the use o f computers in a series 

o f subject areas. Unfortunately not all subjects were included in this list. 

Technology was omitted and English and Irish were not listed separately, but 

included under the general heading of Languages.

' The table on peripherals in the 1998 survey included questions about “peripherals with CD ROM s, 

and m o d e m s ” . W hile these were presumably an error, they may have made the responses to this 

table less reliable.
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The 1998 survey did not record some o f the general school characteristics o f 

interest to this study. Gender o f students was not recorded, nor was the location o f 

the school or whether the school had disadvantaged status.

5.2 Case studies of ICT in schools

During the spring o f 1999 a sample o f 30 schools was selected and surveyed in 

more detail. While it is clear that a small sample o f schools is unlikely to be 

genuinely representative', the case studies were intended to com plem ent and 

contribute to interpretation o f the quantitative data. As Cohen and M anion suggest, 

their role was “to probe deeply and to analyse intensively the m ultifarious 

phenomena” .̂

5.2a Selection o f schools, post-primary

The schools involved in this part o f the study were selected using a stratified 

cluster^ sampling procedure. Given the small num ber o f  schools to be included, it 

was not possible to design a sample that could be regarded as representative o f  Irish 

schools. Instead the sampling was designed to ensure that the schools selected 

reflected that range o f contexts and types o f school.

Stratification was based on the 1998 survey data. This data revealed variation with 

school type in post-primary schools, and variation with school size in primary 

schools. In addition the survey had revealed some regional variations, although no 

clear geographical pattern. Hence for post-primary schools the stratification was 

based on type and location, while for primary schools it w as based on size and 

location.

' Robert E. Stake, The A rt o f  C ase S tudy R esearch  (London: Sage, 1995), p5.

 ̂ Louis C ohen and Lawrence M anion, R esearch  M ethods in E ducation , Fourth Edition (London and 

N ew  York: Routledge, 1994), p i 06.

 ̂ Ibid., p88.
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TABLE 5. 3: KEY INDICATORS FOR POST-PRIM ARY SCH O O LS, 1998 DATA

Type o f  school Number Total Num ber o f Average Pupil
o f

schools
number o f  

pupils
computers com puters 

per school
com puter

ratio
Secondary 388 195,876 9,829 25 .3
Vocational 172 64,132 6,221 36 10
Com prehensive 15 8,267 598 40 14
Com m unity college 51 25,131 2,021 40 12
Com m unity school 58 40,641 2,582 45 16
Total 684 334,047 21,251 31 16

Fifteen post-primary schools were selected. Three sampling regions were 

identified, and within each five schools were selected, as follows:

• 1 single-sex boys’ secondary school.

• 1 single-sex girls’ secondary school.

• 1 mixed secondary school.

• 1 community school / community college / comprehensive school.

• 1 vocational school.

As a result o f  this pattern, 60% o f the schools were secondary, but there were

vocational and community/comprehensive schools selected in each region. The 

selection o f boys’, girls’ and mixed schools in each region provided an opportunity 

to examine the gender patterns revealed in the 1998 data.

The regions were selected on the basis o f existing regional patterns as indicated by 

average computer pupil ratios in the 1998 survey. Regions were based on the 

regional groupings used in the Department o f Education and Science listing o f 

Post-primary schools. These regions are normally counties, but in the cases o f 

Dublin, Cork, Galway and Limerick, the city and county areas are separated.

The regions selected were Dublin City and two counties outside Dublin, roughly 

reflecting the national distribution o f schools with approximately one third in the 

Dublin area. The counties outside Dublin selected were those with the highest and 

lowest average computer pupil ratio. In order to avoid distortions o f the pattern 

caused by extreme cases, a 5% trimmed mean was used. This resulted in the 

selection o f  the following 3 areas:
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TA B LE 5. 4: SAMPLLNG AREAS FOR CASE STUDY SCH O O LS, 1999

Area Average computer pupil ratio based on 5% 
trimmed mean (1998 survey).

Dublin City 23.1
Wexford 30.6
Galway county. 17.7

W ithin each category (eg. Vocational schools in Co Galway) the schools to be 

visited were selected at random from the Department o f Education published list o f 

schools, thus even schools which had not replied to the 1998 survey were included 

in the random sampling.

5.2b Selection o f primary schools

The selection o f primary schools was designed to parallel the sampling in the post

primary school survey. The same three regions were selected and a similar number 

o f schools in each region were included. In each region, only those schools in the 

hinterlands o f  the post-primary schools surveyed were included. Primary schools 

were stratified by schools size. The stratification was matched to the size profile o f 

primary schools in the national system. The size stratification was arranged as 

follows:

TA B LE 5. 5: SIZE STR.ATIFICATION USED IN SELECTIO N  OF CA SE STU DY

PR IM A R Y  SCH O O LS, 1999

Dublin Galway and Wexford

Schools 1 and 2 Schools under 100 pupils Schools under 100 pupils

School 3 School between 101 and 200 
pupils

School between 101 and 200 
pupils

School 4 School over 200 pupils. School over 200 pupils.

School 5 Additional school over 200 
pupils.

Additional school under 100 
pupils.

The variation in sample between Dublin and the other two areas reflects the size 

profile o f  schools in these areas. Within each category schools were selected at 

random as w ith the post-primary schools.

5.2c School codes

Schools are not identified by name in this report, but logical codes are used 

throughout. Codes beginning with the letter S are post-primary schools, while those
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with the letter P are primary schools. The second letter indicates the region, and the 

number indicates the school type, as follows;

TABLE 5. 6: SCHOOLS CODES USED FOR CASE STUDY SCHOOLS

Initial letter Second letter Final number, post
primary schools

Final num ber, prim ary 
schools

S Post-prim ary 
P Prim ary

D Dublin City 
G Galway County 
W W exford

1 Single-sex boys’ 
secondary school.

2 Single-sex g irls’ 
secondary school.

3 M ixed secondary 
school.

4 Com m unity school / 
com m unity college / 
com prehensive 
school.

5 Vocational school.

1 Schools under 100 
pupils

2 Schools under 100 
pupils

3 School between 101 
and 200 pupils

4 School over 200 pupils
5 (D) A dditional school 

over 200 pupils.
(G or W ) A dditional 
school under 100 
pupils.

Hence school SW4 is a community school in Wexford, and PD2 is a small primary

school in Dublin.

Each o f  the schools selected was approached and asked to participate. All o f  the 

post-prim ary schools selected agreed to be interviewed. All but one o f  the primary 

schools selected agreed to be interviewed. The remaining school was unable to co

operate' and was replaced using the same random selection system.

The post-prim ary schools involved in this part o f the study included one private fee 

paying school and 4 schools with disadvantaged status. They ranged in size from 

130 students to 1,500 students, as follows:

TABLE 5. 7: SIZE DISTRIBUTION OF POST-PRIMARY CASE STUDY SCHOOLS

No o f schools in sam ple .
U nder 200 students 3
200 - 499 4
5 0 0 -  1,000 7
O ver 1,000 1

Five o f  the post-primary schools sampled were in Dublin city and suburbs.

Another 5 were in towns (population over 3,000). The rem aining 5 were in smaller 

centres o f population, including some small towns and villages, and one in a rural 

location.

Schools were asked to give an indication o f the social background o f the students, 

and the proportion with home access to computers. Some were unable to estimate

' The school was being closed down and was about to cease operations at the end o f  June 1999.
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the level o f home computer access, but for the others there was a wide variation in 

estimates, ranging from “almost all” to “less than 20%”. Urban schools with 

middle class catchment areas had the higher rates o f home access. Vocational 

schools and schools in smaller centres o f population had lower rates o f home 

access.

The fifteen primary schools selected comprised 5 city schools, 2 in towns, 4 in 

villages, and 4 away from centres o f population. Four o f the primary schools were 

designated as disadvantaged. The schools included 10 mixed schools, 3 boys’ 

schools, and 2 schools that were primarily girls’ schools.

5,2d Nature o f  visits

Each o f the selected schools was visited and the principal and /or IT co-ordinator 

were interviewed. Interviews were chosen because o f the greater depth o f 

examination that they allow.' However some potential bias in the interviews must 

be recognised. Bell notes that case study interviews can be biased through the

selection o f the topics,^ or through the reaction o f the interviewer during the
•1

interview. There is also some risk o f miscommunication, either accidentally, or 

through deliberate holding back on the part o f the interviewee.'^

The interviews were designed to elicit as many unstructured responses as possible.' 

However to ensure that the same areas were discussed in each interview, the 

interviews were organised around a series o f issues for discussion. These were not 

specific questions, but “areas o f enquiry”, and were intended to allow schools to 

tell the story o f ICT in their schools from their perspective as far as possible. These 

approximate to Stake’s suggestion o f a “short list o f issue-oriented questions” .

' Ib id .,p271 .

 ̂ Judith B ell. D o in g  Your R esearch P roject, Second Edition (Buckingham , UK; Open U niversity  

Press, 1993), p9.

 ̂ Ibid., p95.

Louis Cohen and Lawrence M anion, R esearch M ethods in Education, Fourth Edition (London and 

N ew  York: R outledge, 1994), p275.
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w hich can be followed by additional probing questions.^ The structure o f  these 

interviews was derived from the hypotheses in this research and from experience o f  

a previous research project where a similar interview technique had been 

employed.^

In order to ensure that interview’ees provided “ informed consent” ,”* each interview 

began with an explanation o f  the research project and the uses to which the 

information given would be put. Interviewees were assured that their comments 

w ould  be noted, but that specific schools would not be identified in the report. The 

interviews w ere not tape recorded, but notes were taken on paper and elaborated in 

m ore  detail as soon as possible after each visit.^

T A B L E  5. 8: M A IN  T O P IC S  U SED  IN C A SE STU D Y  S C H O O L  IN T E R V IE W S

Section M ain  topics.
1 Usage o f  ICT T im e a lloca ted  to IC T  an d  p a tte rn  o f access.

Total am ount o f  time used in com puter room  (scheduled, impromptu 
classes, “open use tim e” , voluntary extra curricular activities.)
Pattern o f  take-up o f  voluntary extra curricular activities, and open use 
tim e (gender, home com puter, ability)
T ype  o f  Use o f IC T . Kind o f  softw are used, am ount o f  integration. 
In te rn e t use. Connectivity, usage, regulation and cost.

2 Equipm ent N um bers and quality o f  com puters. Schools network. Location o f 
com puters. School expenditure on ICT, the im pact o f  the grant. 
M aintenance and renewal. Links with local bodies, industry, com munity 
groups, or parents. Software used and how it w as selected.

3 B ackground o f 
students

Estim ates o f  socio-econom ic status o f  students and the proportion with 
home com puter access.

4 T eacher ICT 
skill

Proportion o f  teachers using ICT, or having ICT skill. Training activities 
and participation in training.

5 Schools vision o f  
ICT

School ICT plan, its status and main vision, and the process used to 
develop it. Schools vision o f the benefits o f  ICT. W ere any pedagogical 
benefits anticipated or noticed? W as there any social-equality intention? 
W ere any differences in responses to ICT, w ith gender, academic 
perform ance or home access. The perceived key issues for future 
developm ent and barriers to further use o f  ICT.

' Bruce W. Tuckm an. C onducting Educational Research, Fourth Edition (Forth W orth, Texas: 

H arcourt Brace College Publishers, 1994), p218.

 ̂ Robert E. Stake, The Art o f  Case Study Research  (London: Sage, 1995), p65.

 ̂ A idan M ulkeen. Irish Tech Corps External Evaluation. (Unpublished report, 1998).

Louis Cohen and Lawrence M anion, Research M ethods in Education, Fourth Edition (London and 

New York: Routledge, 1994), p349.

 ̂ Robert E. Stake, The Art o f  Case Study Research  (London: Sage, 1995), p66.
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5.2e Teacher survey

Following the case study visit, each school was asked to co-operate in 

administering a whole staff survey of ICT skills, usage and attitudes. This survey 

provided the opportunity to examine the pattern o f teacher ICT skill and its 

variation with age and gender. It also provided information on usage o f  ICT and 

barriers to usage. This survey was an important component o f  the research in that it 

provided an opportunity to examine teacher’s attitudes. In all other parts o f  the 

research, attitudes recorded were “school attitudes” reported by the principal or ICT 

co-ordinator. Earlier studies have noted differences between the attitudes o f 

principals and teachers with regard to ICT. The 1989 lEA study for example, 

examined the school principals’ and teachers’ opinions o f  the problem s that might 

occur in the implementation o f computer use in schools. Both teachers and 

principals identified the technical infrastructure as the most significant problem. 

However the principals identified teacher skill as the second most significant 

problem, while the teachers identified lack of time for preparation as the second 

most significant problem.'

TABLE 5. 9: M AIN TOPICS IN TEACH ER SURVEY

Section M ain topics.
1 Home computer Home computer access, age o f  computer and frequency o f  use. 

Home internet and e-mail.
2 Computer skill Self-assessment based on ability to perform a series o f  specific tasks.
3 Computer courses Participation in courses to do with ICT.
4 Using ICT in teaching. Was ICT used in teaching, if  so in which subjects, and what kind o f  

activities (selection from list).
If not, what were the barriers to use (selection from list)

5 Personal Age and gender.

O f the 15 post-primary case study schools, ten responded to the teacher survey.

One school declined to participate in this part o f the study, and a further four agreed 

to participate but did not respond. The 10 schools that responded had 370 teachers, 

o f whom 242 replied, a response rate o f 65%.

' Dan Davis, “Implementation and Educational Uses o f Computers”, in W.J.Pelgrum and Tj. Plomp, 

eds. The lEA study o f  Computers in Education: Implementation o f  an Innovation in 21 Education  

Systems, (Oxford: Pergamon Press, 1993), p i l l .
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Fourteen o f the fifteen primary schools responded to the survey. These 14 schools 

had 102 teachers o f whom 90 replied, a response rate o f 88%.

5.3 The 2000 survey

The second quantitative survey was timed to reach schools in the spring o f 2000, at 

the same time o f year as the earlier survey. In the two years between 1998 and 2000 

schools had received equipment and support from Telecom Eireann, initial grants 

from NCTE in 1998 and subsequent grants from NCTE in 1999. The two-year 

interval also allowed time for teachers to participate in training and for school 

structures and practices to adapt to the presence o f the equipment.

This second survey was supported financially by NCTE. The survey carried the 

logos o f the Department o f Education and Science and the NCTE and the covering 

letter was signed by the director o f the NCTE. This branding o f the survey was 

deliberate and was intended to make schools aware that the data would be available 

to NCTE and to encourage a high response rate.

5.3a Questionnaire design

The questionnaire used in 2000 was designed with a series o f parameters in mind.

It was intended for use in conjunction with the 1998 survey and therefore some o f 

the questions were matched to those in the earlier survey. However it was also 

aimed at exploring a wider range o f issues, informed by the literature reviews and 

the issues arising from the visits to the case study schools. As a result the survey 

aimed to record more o f the general characteristics o f the school, such as gender, 

location and disadvantaged status. It also probed the type o f use o f ICT in more 

detail than the earlier survey, and examined schools’ own attitudes and thinking 

about ICT.
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T A B L E  5. 10: T H E M E S  IN T H E  2000 Q U E S T IO N N A IR E .

Section T hem e M ain  topics.
A General Information School type, size, location, gender o f  students, 

indicators o f  special categories such as 
disadvantage.

B Technology Num ber and type o f  com puters, netw ork, 
peripherals. Location o f  com puters.

C Internet Internet connectivity and usage. T eacher and 
principal use o f  e-mail. School w ebsite.

D Use o f  ICT Classes with access and frequency o f  access. 
Subject areas in which com puters w ere used 
and frequency o f  use.
Factors determ ining pattern o f  use.
Types o f  applications and proportion o f  ICT 
time devoted to these applications.

E Teachers and training in ICT Teacher participation in ICT courses. 
Teachers with home com puters or Internet. 
Teachers using ICT in teaching.
Estim ate o f  teachers w ith som e ICT skills.

F Experience and structures. Presence o f  an ICT co-ordinator and school 
plan. Participation in pilot projects. Technical 
security and m aintenance.

G School Priorities and needs for 
ICT

Satisfaction with current provision. Educational 
priorities. Priorities for training and support. 
Priorities for equipm ent. Priorities for 
infrastructure developm ent.

Separate questionnaires were developed for primary and post-primary schools. 

These were very similar, but adapted to the classes and subject areas o f  primary and 

post-primary schools. The form for post-primary schools enquired about 

certification o f  ICT skills, but this was not included in the primary school survey 

for fear o f  encouraging the adoption o f  certification in primary schools. The 

primary school survey included a question (F3) about school targeting o f  software 

to avoid duplication, which was not considered relevant for post-primary schools.

Within the primary school survey, a second version o f  section D was included for 

use by Special schools. This section included the age categories and curricular 

areas in use in special schools.

The survey was designed to be as convenient to complete as possible. M ost o f  the 

questions required either numerical answers or ticking o f  boxes. In other cases the 

questions required scaled responses. These provide data that can be used without
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re-coding and can be treated as interval data.' Where scaled responses were 

required, definitions were provided for each o f the possible answers.

TABLE 5. 11: EXAMPLE OF QUESTION D l,  SHOW ING THE F R E Q U EN C Y  SCALE

A ccess to
ICT N/A I 

Not 
applicable ;

Never
No 

access 
in class 

time

Occasional
Less than 1 
period per 

month

Regular
Less 

than 1 
period 

per week

Frequent
1 period 

per week

Very
Frequent
2 or more 

periods 
per week

Out of 
hours

Access 
outside of 
timetabled 

classes
P 'y ea r  i □ □ □ □ □ □ □

5.3b Pilot study

The questionnaire was designed in early 2000. Following the initial design the 

draft questionnaire was presented to NCTE staff and its contents discussed. 

Specific NCTE interests resulted in the inclusion o f additional questions, such as 

the use o f ScoilNet, the prevalence o f virus protection software, and the awareness 

o f the Data Protection Act.

The survey was pilot tested on a small group to check that the questions and 

instructions were clear, were interpreted consistently and measured the intended 

items.^ The pilot test was carried out on 6’’’ March 2000 with a group o f  teachers 

interested in ICT, mainly ICT co-ordinators. This was an opportunity sample, 

using students on a postgraduate course in NUI Maynooth.^ These teachers were 

asked to complete the form for their own school, and also to provide feedback on 

any part o f the form that they found unclear. All o f  the pilot forms were completed 

correctly and the group reported no difficulty with the questionnaire design. This 

pilot exercise demonstrated that the survey could be completed in around 20 

minutes by people who were familiar with ICT in their schools.

’ Bruce W. Tuckman. C onducting E ducational Research, Fourth Edition (Forth W orth, Texas: 

Harcourt Brace C ollege Publishers, 1994), p222.

 ̂ Ibid., p235.

 ̂ The course was the Higher D iplom a in Arts, A pplications o f  ICT in Education. This is a one-year 

part-time postgraduate programme for experienced teachers.
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In design o f the questionnaire, two alternative approaches to identifying school 

priorities were considered. The first was to ask schools to rate each item as a high 

or low priority using a 4-point scale. This approach allowed schools to consider 

each item individually, but raised the risk o f schools simply marking all as high 

priority. A second alternative was asking schools to rank the possibilities. In the 

pilot survey the questions in section G used a mixture o f these two approaches. 

Those questions using attitude scales were generally filled in appropriately, while 

the ranking alternative seemed to have presented more difficulty. Following this 

pilot, all questions in section G were adapted to use attitude scales.

In the questionnaires learners in primary schools were referred to as pupils, while 

those in post-prim ary schools were students, as per the NCTE standard. The same 

terminology was used throughout this study, but where both primary and post

primary learners were considered at the same time the word students was used as a 

generic term for both.

5.3c Administration  -  response and fo llow  up

Both questionnaires were produced in both Irish and English versions. These were 

printed back to back, so that both languages were provided to each school. The 

survey was posted on Tuesday 9*’’ May 2000. The primary version was posted to 

3,311 schools and the post-primary was posted to 722 schools, based on a list 

provided by the Department o f  Education and Science to NCTE. As with the 1998 

survey, fee-paying Catholic schools were excluded from this mailing.

On the day o f  posting, the on-line version o f  the survey form was not ready for use. 

In its place, a Web page advised that the survey should be returned to NCTE by 

post. The on-line version was made operational on W ednesday 17'’’ May.

However the initial version worked only with Microsoft Internet Explorer and not 

with the alternative Netscape browsers.

By the closing date, May 26'^, a total o f 1,755 questionnaires had been returned in 

paper form, and a further 70 had been returned electronically (45% of the total). 

From r ‘ June 2000, four students were employed to work as research assistants to 

the project. Between 1̂ ‘ and 26‘̂  June, these research assistants contacted all o f the 

schools that had not replied to the survey. Initial contact was by telephone, and 

follow-up contact was made in writing where there was no response. By the end of

167



Chapter 5 Methodology

July the response had grown to 3,481 schools, or 86% o f  the total. These figures 

compare favourably with the typical response rates o f  40%  rising to 75% after three 

follow-up contacts suggested by Cohen and Manion.'

TABLE 5. 12: RESPONSE TO THE 2000 SURVEY BY AUGUST 2000

Primary ' Post- 1 
primary

Total Percentage o f  
i primary schools

Percentage o f  
post-prim ary 

schools

Percentage 
o f  schools

j  2861 620
1

3481 i  86.4 85,9 86.3

5.3d Data entry and cleaning

Data entry began on June 5'*’, and was completed by the end o f  July. The responses 

received on paper were entered into a database via an online entry form similar to 

that used by schools that replied online. This arrangement ensured that online and 

paper replies were subject to the same restrictions. The research assistants working 

on the data entry were instructed to amend the written data in the follow ing  

situations:

TABLE 5. 13: CODING DECISIONS MADE DURING DATA ENTRY PHASE

Q uestion D ecisions
A7 Pupil gender Som e prim ary schools are “girls schools” , but have boys in infants 

(or vice versa). In these cases they w ere coded as all boys or all 
girls.
Note that this means som e schools coded as single-sex m ight 
identify gender as a priority issue.

A9 N um ber o f  teachers. Som e schools reported fractions o f  teachers, often w ith a note in the 
m argin indicating a shared resource teacher. In these cases the 
num bers w ere rounded dow n to the num ber o f  flill tim e teachers.

N ote that this might m ean m ore teachers participating  in courses 
than the total num ber o f  teachers in the school.

B1 Equipm ent in school. In this table o f  equipm ent present, som e schools included the 
num bers o f  com puters, but not the totals. In this case totals were 
calculated at the time o f  data entry.

B2 C lassroom s with 
com puters.

Some schools had com puters on trolleys. C lassroom s with 
occasional access via a trolley w ere N O T  considered to have a 
com puter for the purposes o f  B2.

' Louis Cohen and Lawrence M anion, Research M ethods in Education, Fourth Edition (London and 

New York: Routledge, 1994), p99.
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D3 Factors determ ining use 
o f lC T

Som e schools ticked multiple factors, although the question asked 
for one factor. In these cases the factor most indicative o f  a 
developed school strategy w as chosen. Hence:
H aving a school strategy took priority over the others, and 
Teacher skill took priority over teacher interest.

D 4 % o f  ICT time spent on 
each type o f  application.

Som e schools included percentages that did not add to 100%. Where 
this w as an apparent adding error the figures w ere reduced in 
proportion.

W here the totals were not calculated, these w ere included.

D 6 School certification o f  
ICT skills

Som e schools ticked multiple options. In these cases the highest 
option was selected, thus:
External certification took precedence over internal, and 
internal certification took precedence over no certification.

Data cleaning and testing

Following data entry the data was subjected to a process o f cleaning and 

verification. A number o f schools had been entered twice, and some more 

frequently. Often this was a result o f a school responding online and sending a 

copy on paper. When the database was complete a full list o f duplicate entries was 

compiled. Each o f the entries was examined, and the more complete record was 

retained and the other deleted.

Schools are identified by a unique number known as a roll number. This number 

consists o f a numerical string with a single letter at the end. This letter is a check 

digit, determined by a calculation from the earlier numbers. In some cases schools 

entered numbers without a check digit. In these cases the digit was added, 

following a cross check o f the school name.

Some schools provided roll numbers that did not appear on the list o f schools.

Each o f  these was checked individually. Some were errors in writing the number, 

and the correct school could be identified by the school name. In other cases 

schools had genuinely new numbers, as a result o f amalgamations or the building of 

new schools. In these cases the new numbers were added to the database.

A small number o f schools wrote to the project reporting errors that they made 

when entering the data on-line. These modifications were made in the database 

during the checking process.
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The data was then inspected visually for inconsistencies or unlikely values. The 

database was checked one field at a time. In each case the data was sorted on the 

field to be checked, and then checked by scrolling through the records. This 

process identified mainly typing errors, typically cases where county names were 

misspelled or non-numerical data in numerical fields. This process also identified a 

small number o f  “unlikely values” such as a school with 5 pupils. These were 

checked against the written form and repaired as appropriate.

Following these visual inspections, a series o f numerical tests were devised to 

highlight unlikely values for checking. One calculation divided the number o f 

pupils by the number o f teachers and examined the extreme values. A second 

examined the extreme values for pupihcom puter ratio. These tests revealed few 

data entry errors, as most o f the extreme values were explained by unusual 

circumstances in the school.

Once the data was cleaned and tested, a sample o f  schools was selected at random 

for checking. For each o f these schools the survey form was com pared with the 

database entry. This final check revealed no errors, and analysis o f  the data was 

begun.

During data entry comments written on the survey form were entered into a text file 

and indexed. These were later grouped into those on sim ilar themes and 

summarised in a short report (Appendix K).

5.4 Analysis

The data was transferred from the database, in M icrosoft Access, to an SPSS file. 

This file was used to perform the initial analysis and produce a statisdcal report, 

which was provided to NCTE in August 2000. Following this initial report, a more 

thorough analysis was begun. As this analysis involved com parisons between the 

1998 and 2000 data, these were merged into a single database. This was done 

using the “relationship” function in MS Access to match schools with the same roll 

number in the 1998 and 2000 databases.

Much o f the analysis was based on descriptive statistics, either counts o f  particular 

categories or averages. Where the term average is used it refers to the arithmetic
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mean, unless otherwise stated. Where comparisons were done, the significance o f 

difference was examined using two tests. Spearman’s t-test was used where ratio 

data were involved. Nominal data were examined using cross-tabulation and the 

chi square test.

Throughout this study the .05 alpha level has been used. W here statistical tests 

revealed p-values less than or equal to .05, the relationships were deemed to be 

significant. Where p-values were greater than .05, the relationships were deemed 

to be not statistically significant, and recorded in tables as “N S” .

In order to highlight those aspects o f the data that are most relevant to this study, a 

number o f tables present a sub-set o f the full data. For example, frequency of 

access to ICT was recorded using a 5 point scale (Never, Occasional, Regular, 

Frequent, and Very Frequent), but was presented at times in a more condensed 

form, such as “percent with frequent or very frequent access” . W here such 

condensed data were presented in tables, the chi square statistic was calculated 

using the full range o f categories available. A worked example o f  such a calculation 

is provided in appendix O. It should be noted that this study involved the analysis 

o f more than a million data items, and that in order to keep an already large thesis 

within bounds, some reduction in the quantity o f data presented was deemed 

essential.

While much o f  the analysis was concerned with the factors associated with high use 

of ICT in subject areas, no attempt was made to use regression analysis to identify 

the most important factors. This was not the aim o f the study and to include it 

would have involved two methodological difficulties. Firstly, some o f  the factors 

used for analysis were proxy measures, often involving crude approximations. For 

example, the ICT skill o f the school principal was not measured directly but 

indicated by a proxy measure asking how frequently the principal used e-mail. 

While such measures were sufficient to demonstrate whether the school principal 

was associated with ICT adoption, they may not be valid measures o f  the extent o f 

that association. Secondly, some o f the factors used may have been either cause or 

effect o f the use o f ICT in the school. The e-mail usage o f the school principal is 

again an example. While the question o f a regression analysis may be o f  interest for 

a further study, these limitations may make these data unsuitable for the purpose.
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One o f the dift'icuhies with longitudinal studies is the risk o f sample attrition 

between the first and second samples.' In this case there was some attrition, as the 

response to the 2000 survey was lower than that to the 1998 survey. To avoid 

discrepancies, the merging was based on the 2000 data, which means that schools 

that replied in 1998 and did not reply in 2000 were excluded from the data. This 

method o f merging, although it excluded a substantial number o f schools from the 

1998 survey, means that comparisons between 1998 and 2000 are based on a 

common set o f schools. The merging o f the databases allowed analysis o f the 

patterns o f gender and location in 1998, as this information was not collected in the 

1998 survey, but was presumed not to have changed between 1998 and 2000.

In this report, the initial analysis o f the 1998 survey is based on the full data set for 

1998. All subsequent analysis o f 1998 figures is based on the reduced 1998 data 

set in the combined database.

TABLE 5. 14; DATABASES AND THEIR USE IN THIS RESEARCH.

D atab ase C ontents U sed  in
1998 database A ll schools that replied to the 

1998 survey.
1998 Statistical report.

2000 database A ll schools that replied to the 
2000 survey

2000  Statistical report.

Com bined 98 -2 0 0 0  database A ll schools that replied to the 
2000 survey, and the matching 
schools in the 1998 survey

A nalysis o f  gender and social 
patterns and changes between  
1998 and 2000.

In analysis o f the data a number o f ratios and indices were calculated. Ratios such 

as studentxom puter ratio were calculated using the lEA standard as follows:

The student:computer ratio is calculated by taking the total number o f  
students in a school and dividing by the total number o f  computers that 
are available in the school.^

Where ratios such as studentxom puter ratio were calculated, the figures were

calculated for each individual school and an overall average was then calculated.

Thus schools which had provided incomplete information were excluded from the

‘ Ib id .,p 71 .

 ̂ VV. J.Pelgrum. “Hardware and Software Provision in relation to tiie Integrated U se o f  Computers” 

in W. J.Pelgrum  and Tj, Plomp, eds. The lEA study o f  C om puters in E ducation: Im plem entation o f  

an Innovation  in 21 Education System s, (O.xford: Pergamon Press, 1993), p51.
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overall average. This provided a more accurate figure than simply taking the totals 

for all schools and calculating the average from them.

While student computer ratio is widely used indicator, “ it does not indicate how 

many students actually share computers, because schools may have a policy to 

restrict access only to certain groups o f students” ,' and it does not indicate the type 

o f computer use. To address these questions three new indicators were developed.

5.4a Access score

In order to facilitate comparison o f access across schools in different categories an 

“access score” was constructed. This is a single com posite figure giving a 

numerical score representing the number o f classes with access to ICT and the 

frequency with which they have access. This score was calculated as follows. For 

primary schools each class from Junior Infants to 6‘'̂  class was assigned a numerical 

code representing the frequency with which the class had access to ICT.

Occasional access was assigned a score o f 1, regular access a score o f  2 and so on. 

The sum of these numerical codes formed the access score. Using this formula the 

minimum score o f 0 indicates no access during class time for any class from junior 

infants to 6'̂ ’ class. The maximum possible score o f  32 indicates that all classes 

have access to ICT for 2 or more periods per week.

TABLE 5. 15: CALCULATION OF ACCESS SCORE.

R e sp o n se D e fin e d  in th e  s u r v e v  as. S c o r e
N ev er No access in class time 0

O cca sio n a l Less than 1 period per month 1

R egular Less than 1 period per week 2

Frequent 1 period per week 3

V ery frequent 2 or more periods per week 4

For post-primary schools the access score was calculated using the same codes, and 

using all classes from 1 year to 6''̂  year, excluding transition year and the Leaving 

Certificate Applied (LCA) and Leaving Certificate Vocational Programme 

(LCVP).

This method o f calculating the index is not intended to be directly representative o f 

the total volume o f ICT usage in the school. The index excludes out-of-hours 

access, which is examined separately, and use with special classes because these

' Ibid.
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are not present in every school. The weighting of the index is towards a spread of 

access rather than intense use in a single class. So for example, occasional use in 4 

classes has the same effect as very frequent use with one class. There is also some 

potential for inaccuracy in the index if some schools do not have all the classes 

measured. This index provides a crude amalgamation of ICT access into a single 

number for the purposes of guiding more detailed examination.

5.4b The Subject Use score

This is a score based on the subjects in which ICT was used and the frequency of 

use in each subject. Use of ICT in teaching computer skills or as “computer 

studies” was not included in this score. This is therefore an indicator o f the level of 

use of ICT within curricular subjects. The subject use score was calculated as 

follows. Each subject in which ICT was used was assigned a score based on the 

reported frequency of use. Occasional access was coded as I, frequent access as 2 

and regular access as 3. The sum of these scores formed the subject use score. This 

score was calculated for primary and post-primary schools, and was treated as an 

indication o f the extent of integration of ICT into subject areas in the school.

TABLE 5. 16: CALCULATION OF SUBJECT USE SCORE.

R esponse D efined  in th e su rvey  as Score
N ever No access in class time 0
O ccasional A few time a year 1
Frequent Approximately monthly 2
Regular Weekly or more 3

5.4c Subject Count

A subject use score for 1998 could not be calculated, as frequency o f use was not 

recorded accurately in the 1998 survey. To analyse the changes between 1998 and 

2000 two matching indicators were developed. The subject count is the number of 

subjects from the list provided, in which ICT was used.

In the post-primary schools the subject count includes eight subjects, (Mathematics, 

Languages, Science, Art, History, Geography, Business and Religion). In primary 

schools count is based on six subjects, because two of the subjects on the list in 

1998 (Business Studies and Religion) were not included in the 2000 survey.
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There are a number o f limitations to these measures. Firstly, the list o f subjects at 

post-prim ary level excludes some o f the subjects where very high use was reported 

such as technical graphics. English was not listed as a subject in the 1998 survey, 

and some schools may have included use in English under languages. A further 

limitation is the lack o f any indication o f the volume o f use. As a result any change 

in the frequency o f use is unrecorded, and the measure is simply an indication o f 

the range o f subjects in which ICT was used. Despite these methodological 

difficulties, these data provide an opportunity to examine changes in subject use o f 

ICT over time. A similar simplification o f subject use data may be found in the 

1989 lEA survey, where the researchers found that many schools reported no use of 

ICT in some subjects, and so simplified the data into the percentage o f  schools 

making some use o f ICT in each subject.'

These data provide opportunities for increasing confidence in the findings through 

triangulation.^ A number o f cross-checks were possible. Firstly, the 1998 data 

were com pared with the 2000 data. For example, the total num ber o f computers 

reported in schools in 2000 was greater than that reported in 1998, but the 

difference was consistent with the expenditure on computers between these two 

years. A second set o f cross-checks compared different variables within the 2000 

data. When comparing the level o f equipment in schools the prim ary indicator was 

student:com puter ratio. This was supported by examination o f  the number o f 

printers and other peripherals which are also indicative o f expenditure on ICT 

infrastructure.

Triangulation was also possible within the case study visits.^ Statements by 

interviewees were confirmed by other interviewees, or supported by evidence. For 

example, one common statement in post-primary schools was that there was no 

time for more use o f ICT because the computer room was in constant use. This

' Dan D avis, “ Im plementation and Educational U ses o f  C om puters”, in W .J.Pelgrum  and Tj. Plomp, 

eds. The lEA stu d y  o f  C om puters in E ducation: Im plem entation  o f  an Innovation  in 21 Education  

S ystem s, (Oxford: Pergamon Press, 1993), p74.

 ̂ Louis Cohen and Lawrence M anion, R esearch M ethods in E ducation, Fourth Edition (London and 

N ew  York: R outledge, 1994), p233.

 ̂ I b i d .
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was probed by asking for the timetable for the room and enquiring about 

maintenance time. Interestingly this was one o f  the issues on which interviewees 

frequently revised their initial statements.

Although the pedagogical context in which ICT is used is clearly o f  interest in this 

research, the survey did not explicitly explore this issue. This om ission was 

deliberate, in the belief that the terminology involved w ould be unfam iliar and 

therefore lead to unreliable responses. Instead this issue was exam ined through a 

series o f proxy measures, such as the type o f software used. Several earlier studies 

have demonstrated the association between software use and integration. For 

example the lEA  survey found that in general high use o f  software suited to use in 

learning with computers was associated with a greater integration o f  computers.

By contrast high use o f general-purpose software such as w'ord processing was 

generally associated with learning about com puters.’

5.4d Limitations

Despite the high response rate, there are some limitations and potential errors in 

this data. It is possible that schools may have deliberately under or over-reported 

their position. Although there is no direct evidence o f such deliberate distortion it is 

plausible that schools may have under-reported the am ount o f  equipm ent present in 

the hope o f attracting increased grants, or over-reported in the hope o f  being 

selected for pilot projects.

A second possible source o f inaccuracy lies in the fact that the survey may have 

been completed by one individual within the school. Pelgrum  noted that estimates 

from school principals o f usage o f computers within subjects are likely to be 

inflated both because o f  a tendency to include teachers who talk about computers 

rather than using them, and a tendency to include teaching about com puters in 

subject time under the heading o f integrated use. In some o f  the survey questions 

this source o f error was compounded by the requirement for secondary reporting.

‘ W. J.Pelgrum . “H ardw are and Software Provision in relation to the Integrated Use o f  C om puters” 

in W .J.Pelgrum  and TJ. Plomp, eds. The lEA study o f  Computers in Education: Im plem entation o f  

an Innovation in 21 Education Systems, (Oxford: Pergamon Press, 1993), p67.

 ̂ Ibid., p47.
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The person completing the survey was asked to estimate the ICT skills o f the 

teachers, for example.

A third possible source o f error lies in the possibility o f volunteer bias in response 

to the survey.' Although the response rate was very high, it is possible that schools 

that were uninterested in ICT may be over-represented among those that did not 

reply. The research assistants involved in making the follow-up calls to schools 

reported a wide range o f reactions, ranging from very co-operative to quite angry. 

W hile some o f schools may have failed to reply as a result o f error, misplaced 

forms or pressure o f other work, it is possible that the schools that refused to reply 

may also have been less enthusiastic adopters o f ICT.

The survey was also limited by the methods employed. The use o f  a large-scale 

questionnaire survey and the need to ensure that the questionnaire could be 

completed quickly and reliably encouraged the use o f objective questions in the 

survey. While the replies demonstrated significant associations between factors, 

these surveys cannot prove causal relationships between factors.

A further limitation o f the design was the use o f only two survey dates. While this 

longitudinal model provides evidence o f change, it does not distinguish between 

change that occurred as a result o f the policy initiatives, and change that occurred 

as part o f an on-going pattern. Tuckman suggests that this distinction could be 

detected by using a series o f surveys at fixed time intervals.^ However, given the 

rapidly changing nature of technology and its rapid diffusion into homes in this 

period it is unlikely that even a long series o f surveys could allow the separation o f 

the impact o f  the policy interventions from the changes occurring for other reasons.

The use o f designated disadvantaged status as the sole indicator o f  social 

disadvantage is also a limitation. Schools are designated as disadvantaged by the 

Department o f  Education and Science and consequently receive additional fijnding. 

However it cannot be assumed that all the non-designated schools are equally well

' Louis Cohen and Lawrence Manion, R esearch M ethods in Education, Fourth Edition (London and 

N ew  York: R outledge, 1994), plOl .

’ Bruce W, Tuckman. C onducting E ducational Research, Fourth Edition (Forth W orth, Texas: 

Harcourt Brace C ollege Publishers, 1994), p i 56.
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resourced, and indeed it is quite possible that substantial difference between non

disadvantaged schools exist. Ideally a separate indicator o f socio-economic status 

would have been used to examine the social pattern in more detail, but this was 

outside the scope o f this research.

A further limitation o f the research model is that it is primarily research at school 

level, and involves generalisations based on the behaviour o f groups o f schools. 

These generalisations may mask exceptional behaviour in some schools, and by 

some teachers within schools. It is noteworthy also that where attitudes were 

recorded, these were usually the attitudes o f the principal and ICT co-ordinator, and 

these may differ from those o f  the teachers.

5.4e Significance o f  this study

Despite these limitations this study adds considerably to the state o f  knowledge on

ICT in Irish schools. The 1998 and 2000 surveys are the only ftill-scale surveys

conducted on the topic o f ICT in Irish schools to date. Such full-scale surveys are
1 2rare even in other countries such as the US and UK where surveys were based on 

samples. The high response to both surveys provided a very valuable census o f the 

state o f ICT in Irish schools and offer confidence in the accuracy o f  the data.

The longitudinal research method and the timing o f  the two surveys, before and 

after a major policy initiative, provided a unique indicator o f  the changes during the 

period o f  IT 2000. This offers an insight into the development o f  ICT in Irish 

schools, but also a broader insight into the impact o f policy on schools and the 

factors involved in educational change. As Rogers suggests, the tendency o f 

innovation to widen the gap between adopters and non adopters means that 

measuring the impact o f an innovation simply in terms o f average gains is o f 

limited value. One approach to this has been to look at the impact o f the innovation 

on groups within the population. The basis o f classification may vary with the 

innovation but the general pattern emerging from many studies is that the section

' National Center for Educational Statistics, Internet Access in Public Schools and Classrooms 

1994-98. NCES 99-017 (February 1999). Also available at hup: nces.ed.tiON nubs99 1999Q17.html

 ̂ Department for Education and Employment. Survey o f  Inform ation and Com m unications 

Technology in Schools 1998. Statistical Bulletin Number 11/98, (November 1998).
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with an advantage at the start (the “ups”) adopt earUer and w iden the gap between 

them and those at a disadvantage at the start (the dow ns) .’

Research is significant both in deepening understanding and in informing policy. 

While it would be naive to assume that a single study such as this could have a 

direct impact on policy,^ this research has immediate policy implications. As 

policy makers are concem ed about the potential emergence o f  a digital divide, the 

role o f  ICT in schools in combating that divide is likely to becom e m ore important, 

and therefore the inequalities in school ICT are highly relevant. Furthermore, as 

future policy seeks to enhance the position o f  ICT in schools and encourage 

meaningful integration o f  ICT into curricular subjects, the analysis o f  factors 

associated with high levels o f  integration to date provides insights for developm ent 

strategies.

‘ Everett Rogers, D ijfusion o f  Innovations, Third Edition (N ew  York: T he Free Press, 1983), p398. 

' OECD, E valuating E ducational P rogram m es. (Paris: O ECD, 1976), p43.

179



CHAPTER 6

SUMMARY OF RESEARCH FINDINGS

As described in the previous chapter, the study involved three distinct research 

activities. First was an analysis o f data from the survey o f schools conducted in 

1998. The second was a series o f case studies o f ICT in schools conducted in 1999, 

including surveys o f the teachers in those schools. The third component was a 

national survey o f schools conducted in 2000.

This chapter is intended to provide a brief outline o f the main findings o f these 

research activities, as a background to the more detailed analysis o f specific themes 

in the following chapters. The research findings are outlined in chronological order 

in the following sections.

6.1 The 1998 School Survey^

The survey revealed that most post-primary schools had a significant ICT 

infrastructure. The average number o f computers per school was 31, giving a 

student:computer ratio o f 16. The distribution o f computers showed a normal 

distribution, with the majority o f schools having between 11 and 50 computers 

(Graph 6.1).

The level o f equipment in post-primary schools varied with the type o f school. 

Vocational schools were the best equipped, with an average o f 10 students per 

computer, while secondary schools were the least equipped, with an average o f 20.

A m o re  detailed  report is a t tached as A ppendix  E.
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TA B LE 6. 1: C O M PU T E R  EQ UIPM ENT AND PO ST-PR IM A RY  SC H O O L  T Y PE , 1998

Type o f  school Number Average Student-
o f computers computer

schools per school ratio
Secondary 388 25 20
Vocational 172 36 10
Comprehensive 15 40 14
Community 51 40 12
college
Community 58 45 16
school
Total 684 31 16

The ICT infrastructure in primary schools was less developed. Prim ary schools had 

an average o f  3.8 computers. For schools that had computers, the average pupil- 

com puter ratio o f 37. However 656 schools, 22% o f the total, had no com puters at 

all. These schools were mainly smaller schools, with an average o f  only 75 pupils, 

but nevertheless accounted for 11% of the total primary student population. The 

distribution pattern o f computers in primary schools showed that the majority o f 

schools had small numbers o f  computers, and only 25% o f schools had more than 4 

computers (Graph 6.2).

TA BLE 6. 2: SU M M A R Y  OF KEY INDICATO RS, 1998

Prim ary i  Post-prim ary Special
Number o f  schools 2,980 684 103
Number o f  Pupils 419,506 334,047 6,205
Number o f  computers 11,348 21,251 704
Average computers per 
school

3.8 31.0 6.8

Pupil-computer ratio 37 16 9

Some o f the computers were relatively new. In all 46% o f the com puters reported 

were either Pentium PCs or Apple PowerMac computers, suggesting that they were 

less than 3 years old. Similarly 43% of the computers had CD ROM  drives.

The majority (73%) o f post-primary schools had Internet access and 22%> had a 

school website. Internet access was much less common in prim ary schools. Only 

14% o f prim ary schools had Internet access and only 3%> had a website. M ost o f the 

schools that had Internet access used a telephone line shared w ith other uses. Only 

11% had a dedicated telephone line, and only 1.5% had ISDN access.
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6.1a Use o f  IC T in schools

In primary scliools the access to ICT increased with age. 28% o f jun ior infant 

classes used computers. This figure rose progressively with each year and reached 

63% by sixth class.

In post-primary schools the pattern o f usage was quite different. The peak in usage 

was in the non-exam classes and use o f ICT declined as exams approached. There 

was high usage in fifth year (70%), transition year (68%), and first year (66%>) 

while only 39% o f third year classes and 50% o f sixth years had access to 

computers at school.

In post-primary schools the use o f ICT was heavily concentrated on office 

applications. Word processing was the most frequently used application and was 

used in 98% o f post-primary schools. Spreadsheets and databases were also 

heavily used (93% and 91% respectively).

In primary schools word processing was also the most frequently used application 

and was used in 66% o f schools. However there was much smaller usage o f 

spreadsheets and database and more use o f other software, such as drawing 

packages.

The post-primary schools reported a strong focus on using computers to teach 

“computer studies” . ICT was used in “computer studies” by 96%> o f the schools. 

ICT was also used in career guidance in a majority o f schools (67%>). Only a 

minority reported use o f ICT in subject areas, with the greatest use in Business 

Studies (46%) and in Science (36%).

In the primary schools more o f the focus was on the use o f ICT in subject areas. 

Computers were most frequently used in Mathematics (56%), Geography (48%), 

Languages (47%) and History (38%). Only 36% used ICT to teach “com puter 

studies” .

6.1b IC T  readiness

Although the majority o f schools (60%) had a teacher designated as IT co

ordinator, only 14% of schools had a written IT plan. The majority o f  teachers had 

some knowledge o f computers, but three patterns emerged:
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1. M any more teachers had some knowledge o f computers than had some 

knowledge o f the Internet, particularly in primary schools.

2. The proportion o f teachers with some knowledge o f computers was higher in 

primary schools than in post-primary schools.

3. There was a slight gender pattern, with more male teachers having some 

knowledge, particularly about the Internet.

TABLE 6. 3: SUMMARY OF TEACHER ICT SKILL, 1998

% o f  teachers w ith Som e  
K now led ge of:

Primary Post-primary

Com puters (M ) 79.3 61.8
Com puters (F) 74.5 55.1
C om puters Total 75.5 58.1

Internet (M ) 42.2 39.1
Internet (F) 26.9 29.9
Internet Total 30.5 33.9

6.2 1999 School Case studies*

During 1999 case study surveys o f thirty schools were conducted. These were 

intended to provide an “early indicator” o f the changes resulting from the first year 

o f equipment grants and training, and to provide insights into the way in which ICT 

was being used in those schools. These thirty schools account for less than 1% of 

the total school population and so make no claim to provide representative 

statistics. The following sections outline briefly the changes recorded in these 

schools between 1998 and 1999 and some o f the main issues reported in the 

schools.

6.2a Equipment in schools, primary

In the case study primary schools, the first year o f IT 2000 saw a big increase in the 

numbers o f computers, and in some cases the first computers in the school. The 

average number o f computers per school rose from 3.3 to 8.2, and the average

' More detail reports are attached as A ppendices F and G.
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pupil-computer ratio dropped from 44 to 18. Four o f the case study schools had 

had no computers at all in 1998, but these had at least two com puters each by 1999.

There was also a very marked increase in Internet connectivity. M ost o f the schools 

had no Internet access in April ‘98. All had an Internet connection in May ‘99, 

although in a few cases they reported that it was not yet w orking properly.

For most o f the primary schools, the IT 2000 grants were the only funds spent on 

com puter equipment during the period. H owever 4 o f the 15 schools spent more 

than the grant received from NCTE, and in two cases this involved very substantial 

fundraising from parents to develop ICT facilities.

>  School P G l, a tw o-teacher school in a rural area, had no com puters in April 

‘98. When it received the grant and a free com puter from Telecom  Eireann,' 

money was raised from parents, an extra room was built onto the school, and 2 

computers were put in it. A local woman was paid by the parents to work one 

morning per week, and all the children were taught IT in a rota.

> School PD5, a suburban Dublin school, had 6 old com puters in April ‘98. With 

the advent o f IT 2000 it decided that it was time to develop the IT facilities in 

the school. Parents raised £35,000 and a com puter room was developed and 

equipped.

In some cases computers were provided from other sources. One o f  the schools 

had received a very substantial grant o f 10 machines and some additional 

equipment from a corporate sponsor. A few o f the schools had received smaller 

donations o f second-hand machines, or won machines in com petitions or through 

saving tokens.^

Most o f  the case study schools had chosen to concentrate their com puters in 

com puter rooms or other shared areas. This was true for all five o f  the Dublin 

schools and half o f the schools outside Dublin.

' T elecom  Eireann provided each school with a computer, a telephone line or ISD N  line and call 

credits as part o f  the Information A g e  Schools project, associated  w ith S ch oo ls IT 2000.

 ̂The TESCO supermarket chain ran a prom otion during this period in w hich  tokens collected  by 

purchasing goods were exchangeable for com puters for schools.
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6.2b Equipment in schools, post-primary

The situation in the case study post-primary schools was very different. For most, 

the grant received from IT 2000 was a small proportion o f their expenditure on 

computer equipment. At the time o f the case studies, the IT 2000 grants had 

funded less than 10% of the computers in use in these schools. One school had 

spent £70,000 over the last year in a major re-development o f  its computer 

facilities. None o f the schools received significant commercial support. A few had 

tried to raise money from local businesses, but in most cases they received token 

amounts or offers o f scrap computers.

Overall the student-computer ratio in the case study schools fell from 26 to 19. 

There was a general pattern o f narrowing o f the difference between the best and 

least equipped schools. This may be partly explained by two factors. Some o f the 

best equipped schools did not increase their overall level o f  equipment, but used 

their grants to replace or upgrade older machines, or to consolidate by networking. 

In the least equipped schools there was more emphasis on increasing the number o f 

computers, and in some cases the period saw additional fundraising and a major 

investment. The schools below exemplify these patterns;

>  School SGI had a computer room of 25 machines in ‘98. They used the IT 

2000 grant to buy a laptop and a scanner and to pay for some peripherals.

>  School SW l had only four computers in April ‘98. During the year the staff 

identified IT as a priority, and money was raised from the parents to develop a 

computer room. By 1999 the school had 16 Pentium PCs in a computer room, 

used for twenty periods per week by first year and transition year students.

The level o f access to the Internet increased during the year. Over half o f  the 

schools had Internet access in April ‘98, in all cases via a telephone line to a single 

machine. By May ‘99 all had Internet access and five had Internet access via a 

network to multiple machines.

The post-primary schools had all chosen to locate their computers in computer 

rooms. All o f the schools had a computer room and four o f the fifteen had a second 

computer room. Very few o f the schools had computers in other teaching rooms.
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6.2 c Use o f  ICT, primary schools

One o f the most striking features o f the primary case study schools was the variety 

o f ways in which ICT was organised in the schools. For many schools ICT use was 

focused on teaching computer applications, mainly word processing. For six 

schools, the sole use o f  ICT was in teaching com puter applications. By contrast one 

school was using only curricular software and had deliberately decided that 

teaching the operation o f the com puter was not an objective. A nother seven 

schools mixed teaching com puter applications with the use o f ICT to support 

teaching, often assigning curricular software to the younger or weaker children. 

Finally in one school the use o f computers had degenerated mainly into game 

playing.

There was a similar variety in the arrangements for access to computers. The 

majority o f  the schools had concentrated their computers in a com puter room. The 

schools with com puter rooms usually had time-tabled access. In most cases the 

children were time-tabled for access once or twice a week, for a period o f  30 to 45 

minutes. Some o f these schools had time-tabled all o f their classes for access, 

while others restricted ICT to the older children. Some brought whole classes to 

the com puter room, while others withdrew pupils from class to go to the computer 

room. In a number o f  cases this meant that people who were not qualified teachers 

taught the com puter activities. Two used workers on CE schemes as computer 

teachers and another two arranged for part time assistance in the computer room, 

funded by the parents.

In the remaining schools the computers were distributed around the classrooms, and 

used by the class teachers as they chose. Some had developed quite sophisticated 

systems to support this. For example, School PG4 had com puters in most 

classrooms. Teachers were encouraged to integrate IT into their normal work, and 

the school had a range o f software and applications. Software was classified into 

that suitable for junior and seniors, and some teachers were actively reviewing 

software and matching it with curricular aims. In other schools the use o f  ICT was 

more haphazard, and depended largely on the individual teacher. In School PDl 

only one teacher was interested in ICT and only her classes got access to the 

computers. In a m inority o f  schools the computers were mainly used outside of 

class time, in one case during break, and in another before the start o f classes.
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In almost all the schools the most used software was content-free applications, 

principally word processing o f some sort. As one teacher said “the content-free is 

the stuff you keep coming back to...” . In some schools the children were being 

taught to use the computer and in a few cases being taught to type. However the 

main use o f word processing was in creative writing and project work, where 

children produced typed materials which were displayed on the walls.

A few schools made some use o f curricular software. There was a very wide range 

of software in use. In some schools they simply used the software which was 

bundled with the machines, often reference works like Encarta. A few schools had 

identified specific topics which were enhanced by the addition o f  specific software 

(time, using clock software for example).

There was a very low level o f use o f the Internet. Two thirds o f the schools 

reported either very low or no use o f the Internet. Only five used the Internet with 

the children, and in most cases this was irregular. A few schools reported having 

“no idea” what to do with the Internet. A few schools made some use o f  the 

Internet, and encouraged children to use it to look up material:

>  In school PW4 all children from second to sixth classes were shown how to use 

the Internet and the older classes used it for research. It was used about two 

hours per day.

> In school PG3 the Internet was used about one hour a day. The school 

organised the children to correspond with pen-friends in the US using e-mail. It 

was also used sporadically for research by senior classes.

6.2d Use o f  ICT, post-primary schools

There was much greater consensus on the use o f ICT in post-prim ary schools. All 

o f the post-primary case study schools had concentrated their computers into 

computer rooms although a few had some machines distributed in other areas. The 

main use o f IT in all cases was for teaching computer applications. Some schools 

provided certification for this, using a variety o f sources. Others were searching for 

suitable certification. The main applications were word processing, followed by 

other office applications. Where ICT was used in curricular subjects, it was mainly 

with word processing in the production o f “projects” . There was also a good deal
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o f use o f IT in business and technical subjects. There was little use o f ICT with 

curriculum software, the two examples being Mathematics software and language 

software.

Although almost all o f the use o f computers was for “computer classes” , there were 

variations in the classes that had scheduled access. In schools running PLC 

courses, these dominated the computer time. An extreme example o f  this is 

provided by school SW5, which had two computer rooms with a total o f  thirty 

computers. However almost all o f the time was used for PLC courses and there 

was no time-tabled access for the “uniformed school” . Hence, for students who did 

not remain in the school for PLC courses, there was no access to ICT at all. 

Transition year and LCVP/LCA, where offered, also took up a good deal o f 

computer time. Most o f the schools time-tabled some o f the other classes, but use 

was concentrated in the non-examination classes. For example, school SG2 had 

fifteen computers and all first and second year students were time-tabled for one 

period per week, while fifth year received four periods.

Most o f the post-primary schools were using the Internet, typically for a few hours 

per week. The most frequent uses were research by students and teachers.

Although most o f the schools did not allow unsupervised access, a number had 

already experienced difficulties with unsuitable material.

6.2e Teacher IC T skill and participation in training

In the case study primary schools roughly two thirds o f teachers were “IT literate” 

and one third had done NCTE courses. Six o f the post-primary schools had 

organised NCTE supported training in the school. In theses cases a substantial 

proportion o f the staff had attended and staff computer literacy had grown 

dramatically. In some o f these schools there was evidence o f  some increase in 

“ integration” activities. Schools relying on training outside the school had lower 

attendance rates, and reported a smaller impact.

6.2f Plan and vision

Most o f  the primary case study schools did not have a written ICT plan. Few had 

clear direction for future development. Where the schools had a clear direction, the 

most frequently expressed aims were expanding the amount o f  equipment and

1 8 8



Chapter  6 Sum m ary  o f  Research  Findings

expanding the access to all classes. A small number o f  primary schools said they 

had no wish to develop ICT further as they felt it had already reached an 

appropriate level.

Most o f the schools saw ICT as a “ life-skill” and did not anticipate learning gains 

in other curricular areas. Despite this the majority believed they were experiencing 

some learning gains, either through enhanced motivation or self-confidence. Many 

felt the use o f computers particularly helped weak learners.

A number o f the primary schools noted that much o f the impetus for ICT in the 

school was a result o f parent pressure. They reported that parents were very 

anxious for their children to use computers and in a few cases the parents were 

putting pressure on the school to increase com puter access.

There was a similar pattern in the post-primary schools. M ost did not have a 

written ICT plan or clear vision for the future o f ICT in their schools. W here the 

schools had plans these were most frequently concerned with the provision o f 

certification, the expansion o f ICT skills to all students and the developm ent o f the 

technological infrastructure. Most o f the schools saw ICT as a subject, and time

tabled and taught it as such. M ost did not aim for learning gains in other curricular 

areas. Despite this almost half believed they were experiencing some learning 

gains, either through enhanced motivation and self-confidence or by helping 

weaker learners. The post-primary schools also reported that parent pressure was 

one o f the driving forces. Some felt that they could not attract students unless they 

could offer “com puters” .

Barriers

Both primary and post-primary schools identified three main areas that were 

barriers to the development o f ICT, although not in the same order o f  priority.

These three barriers were lack o f  time in the curriculum, funding for equipment and 

staff skill.

In the primary schools curriculum time was the most frequently idendfied barrier. 

Many felt the curriculum was already crowded and they were not sure they could fit 

in ICT. Others were not sure what they should be doing with IT, and asked for 

guidelines and suggestions. The second issue was funding for equipment and
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infrastructure. Primary schools also reported that lack o f  skill was a barrier. Many 

staff using the computers were not confident o f  their own ICT skills. Others 

wanted curriculum specific training, and were confident o f  their skills but not sure 

how to use IT appropriately in the classroom.

For the post-primary schools the main barrier reported was staff ICT skill.

Shortage o f  staff who felt confident to use the technology was a lim iting factor, and 

even in some cases a barrier to the teaching o f com puter applications. Curricular 

pressure was also an issue in post-primary schools. Some had difficulty finding 

time to schedule ICT, some had dropped M athematics classes to fit in IT, another 

considered reducing the time for Religion. Funding for equipm ent, maintenance 

and renewal was also highlighted as an issue. M ost o f  the schools noted that IT had 

distorted school spending and was causing more expenditure than any other subject 

area.

6.2g Conclusions

Overall the post-primary case studies showed that, for these schools, the first year 

o f IT 2000 had shown a modest increase in the level o f ICT equipm ent, although 

the difference between the best and least equipped narrowed and Internet access 

developed. However there was little change in the established pattern o f  use o f  ICT. 

Most schools treated ICT as if it were an additional subject, tim e-tabled for specific 

times and distinct from other subjects. There was little em phasis on the use o f ICT 

in support o f learning, and some schools were not even aware that this was a stated 

aim o f IT 2000.

ICT in the case study primary schools was much less developed at the start o f  the 

period and some schools had had no computers at all. Between 1998 and 1999 there 

was a very substantial increase in the level o f com puter equipm ent and even the 

schools approaching ICT ab initio made significant progress. A lthough there was a 

marked increase in levels o f teacher ICT skill, there was no consensus on the 

direction and place o f ICT. Some schools specifically asked for guidance, or 

expressed concern at the lack o f a direction. In the absence o f  a shared vision, 

schools developed their own, sometimes very different, configurations o f  ICT. In 

many cases these configured ICT as a skills area, separating it from learning in
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Other subjects. As with the post-primary schools, few were aware o f  the aims o f  IT 

2000 or the broader potential o f ICT.

It was interesting that for both primary and post-primary schools, parent pressure 

was described as a significant driver o f development o f ICT. While many schools 

reported parent pressure, in all reported cases this was pressure to learn computer 

applications, rather than a pressure to use ICT in support o f other learning.

Equality of access to ICT

In both primary and post-primary schools there had been considerable variation in 

the level o f  equipment in 1998. During the year there was a general pattern o f 

narrowing o f the gaps. In post-primary schools this was a result o f  investment by 

the weakest schools while the strongest consolidated. In the primary schools the 

small schools with no computers in 1998 were all equipped to a reasonable level by 

1999.

None o f the primary schools had taken any specific actions to ensure equal 

participation by girls, or those without home computers. W ithin primary schools 

there was no differential treatment o f boys and girls with regard to ICT. A few 

primary schools had noted that boys were more likely to be attracted by games, and 

girls more likely to take a lot o f care in the layout and presentation o f  project work. 

Home access to computers varied widely among the sample primary schools. 

Although home access gave some children a head start, the schools did not see this 

as a major difficulty.

Although the vocational schools had much higher levels o f equipm ent than the 

other post-primary schools, this was not reflected in a high level o f  access by 

students, as the usage was dominated in some cases by PLC courses. In the post

primary schools, mixed schools (even mixed secondary schools) were generally 

better equipped than single-sex schools. Within post-primary schools there was no 

obvious gender differentiation. Where ICT was time-tabled it was rarely optional, 

and there was little opportunity for boys or girls to select in or out or it. A few 

schools noted a male dominance o f use o f ICT outside school hours. None o f the 

post-primary schools had any positive discrimination measures.
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6.3 Survey of Teachers in Case Study Schools*

W ithin each o f the case study schools, a survey o f all teachers was conducted. This 

survey yielded data provided by individual teachers rather than reported about 

teachers at school level. However, as this survey was confined to teachers within 

the case study schools, the findings cannot be presumed to be representative o f 

teachers as a whole.

When the individual teachers in the case study schools were surveyed, the majority 

o f primary teachers (70%) reported that they had used ICT in their teaching at some 

point in the previous year. The most frequently reported uses were using 

curriculum software (68%), getting the students to do project work (30%), teaching 

computer applications (29%) and using standard applications in teaching curricular 

subjects (22%).

In the post-primary schools the usage was much lower, with only 29% o f the 

teachers using ICT in their teaching in the previous year. The main uses were in 

getting the students to do project work (17%), using the Internet as a resource 

(15%) and using curriculum software (14%).

Lack o f ICT skill was reported by both groups o f  teachers as the main barrier to 

use, and was reported much more frequently than any o f the other options. Among 

primary teachers who did not use ICT, the most frequently reported barrier to use 

was lack o f IT skill (59%>). The second most frequently reported barrier was 

inability to see an appropriate use for IT (11%). For the post-prim ary teachers who 

did not use ICT, the most frequently identified barrier to use was lack o f  IT skill 

(62%). Lack o f  time was the second barrier (25%).

There was also evidence that ICT skill was associated with use in teaching. 

Teachers who had recently attended a training course in ICT, and teachers who had 

a computer at home were more likely to have used ICT in the previous year than 

other teachers.

' M ore  detail reports  are a ttached as A ppendices H and I.
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6.3a Teacher ICTskill

The majority o f  teachers, both primary and post-primary, had some ICT skill. Sixty 

percent o f primary teachers and 53% o f post-primary teachers could easily produce 

a document on a word processor. However for many their com puter skill did not 

extend far beyond word-processing, and only a minority (34% o f both primary and 

post-primary) felt confident to browse the Web. Even fewer could use a 

spreadsheet or set up an Internet connection. As might be expected, teachers who 

had done a recent ICT course or had a home com puter had higher skill levels than 

other teachers.

6.3b Access to computers at home

A majority o f the teachers (61% o f primary teachers and 57% o f post-prim ary) had 

access to a computer at home. Most o f these computers were less than 2 years old, 

and roughly half o f them had Internet access. However only 63% o f teachers with 

a home com puter used it regularly and only approximately half described 

themselves as the “main user” o f the home computer.

6.3c Age o f  teachers

Despite the stereotyped view o f ICT skill being concentrated in younger teachers, 

there was little variation in computer skill with age. In primary schools, the oldest 

teachers showed a very slightly greater level o f skill, while in post-prim ary schools 

the younger teachers showed a very slightly greater level o f  skill. The youngest 

teachers were also least likely to have a home computer.

Interestingly, the teachers who most frequently reported making use o f  ICT in their 

teaching were in the mid-career age groups, teachers in their 40s in prim ary schools 

and teachers in their 30s in post-primary schools.

6.3d Gender

The survey revealed only slight gender differences in teachers’ ICT skill and usage. 

A slightly greater proportion o f the male teachers had a home computer, although 

the difference was smaller in the case o f computers less than two years old, 

suggesting that the female teachers were “catching up” in terms o f  home computer 

access.
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In the primary schools the male teachers reported slightly more skill than female 

teachers, using a composite score on a self-report test. Male teachers had an 

average score o f twenty, while female teachers averaged eighteen. However this 

difference in skill was not reflected in the use o f ICT in the classroom. In primary 

schools the same proportion o f male and female teachers made use o f  ICT in their 

teaching.

In post-primary schools the difference was much smaller, with skill scores o f  17.7 

and 17.2 for males and females respectively, but marginally fewer o f  the female 

teachers used ICT in their teaching.

6.4 The 2000 Survey’

The 2000 survey revealed that the number o f computers in Irish schools had risen 

by 65% from 1998. The increases in equipment had a greater impact on pupil- 

com puter ratio in primary schools both because they were smaller in size and 

because they had far fewer computers initially. The number o f  computers in 

primary schools grew by 129%, to an average o f nine computers per school. In the 

same period the number o f computers in post-primary schools grew 38% to an 

average o f  43 computers per school.

TA BLE 6. 4: C O M PUTERS IN SCHOOLS, 2000

Average number o f  computers per 
school

Average numbe 
com

r o f  students per 
puter

1998 2000 1998 2000
Primary schools 3.8 8.6 35 18.1
Post-primary schools 31.0 42.7 16 13

In the same period the ICT infrastructure in schools became more sophisticated. 

More primary and post-primary schools developed internal school networks. 

Internet connectivity increased as virtually all schools got Internet access, and the

' A more detailed report is attached as Appendix J.
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majority o f post-prim ary schools had ISDN access and had Internet access shared 

between a number o f machines.

As in 1998, most o f the computers in post-primary schools were located in 

com puter rooms. In primary schools the majority remained in classrooms, but a 

substantial proportion o f primary schools had some kind o f separate computer 

room, and these accounted for one third o f  all computers in primary schools.

TABLE 6. 5: SCHOOL NETWORKS AND LOCATION OF COMPUTERS, 2000

2000 data % o f  schools 
with a network

% with ISDN  
Internet access

% o f  computers in 
computer rooms

% o f  computers 
in classrooms

Primary schools 18 15 33 48
Post-primary
schools

77 69 72 7

During the period there was a growth in the proportion o f computers that were 

based on the W indows operating system. In 1998 75% o f computers in schools 

were W indows machines and the rest were Apple, Acorn and other types. By 2000 

91% were W indows and the proportion o f all other types had fallen. Almost 80% 

o f the computers were relatively new machines (Pentium PC, PowerM ac or 

Laptop).

6.4a Teachers and Training in ICT

One o f  the striking features o f  the period was the high participation by teachers in 

the training courses provided. From the schools that provided information, 75% of 

their teachers had done at least one course. The courses attended by most teachers 

were the NCTE Phase 1 and Phase 2.' M any o f  the post-primary schools had 

organised courses in the school. Fewer o f the primary schools had done this, 

possibly because fewer o f them had com puter rooms.

These training courses were associated with a rise in ICT skill among teachers. By 

2000 over 90% o f primary teachers had some computer skill and 74% had some 

Internet skill. In post-prim ary schools 77% o f teachers had some computer skill

' The aims o f  these course are outlined in appendix P.
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and 64% had some Internet skill. In both cases these figures were significantly 

higher than those reported in 1998.

TABLE 6. 6: ICT COURSES AND TEACHER SKILL, 2000

2000 d a ta
(1998 figures in 
brackets)

% o f teachers 
who attended 
some course

% o f schools that 
had training in the 

school

% o f teachers 
with some 

com puter skill

% o f  teacher 
w ith some 

Internet skill
Prim ary schools 84 22 92 (76) 74 (30)
Post-prim ary schools 65 67 77 (58) 64 (34)

6.4 b Use o f ICT

During the period the amount o f access to ICT provided to classes in schools 

increased. In 1998 only 38% of First Classes in primary schools had some access 

to computers, while by 2000 this figure had risen to 95%, with 60% having access 

on a weekly basis. This trend carried through all classes in primary schools (Graph 

6.3).

TABLE 6. 7: ACCESS TO ICT IN PRIMARY SCHOOLS

Prim ary schools Some access 
1998

Some access 
2000

W eekly 
access 2000

Junior Infants 28.4 93.5 59.7
Senior Infants 30.7 92.8 60.2
First class 38.0 95.3 62.8
Second class 42.6 96.3 63.5
Third class 49.7 97.2 67.7
Fourth class 53.5 97.9 70.0
Fifth class 61.6 98.7 72.7
Sixth class 63.5 98.8 73.2
Special classes 0.3 91 75.4
Remedial 23.6 86.1 61.9

There were also increases in access to ICT in post-primary schools. In 1998 66% 

o f First Year classes had access to ICT. This had risen to 92% by 2000. Access 

was not evenly distributed, with the highest rates o f access in transition year and 

the lowest in examination years (Graph 6.4).
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TABLE 6. 8: ACCESS TO ICT IN POST-PRIMARY SCHOOLS

Post-prim ary
schools

Some access 
1998

Some access 
2000

W eekly
access
2000

First year 66.4 91.8 70,0
Second year 54.5 81.7 57.0
Third year 39.1 68.3 40.9
Transition year 68.0 99.4 97.4
Fifth year 70.1 9 :  5 77.5
Sixth year 49.9 86.6 64.8
LCA 21.4 98.9 97.8
LCVP 51.2 99.0 94.1
PLC 23.9 98.9 98.4

In the junior classes in primary schools the most used applications o f computers 

were CD ROM resources and “skill and practice” software. For all other classes 

word processing was the most widely used application o f ICT. In most schools 

teachers and students used the Internet for research. However only a minority o f 

schools used the Internet as a means o f publishing student work.

TABLE 6. 9: USE OF THE INTERNET IN SCHOOLS

2000 data % where 
teachers use the 

Internet for 
research

% where students 
use the Internet 

for research

% with a 
school website

% with student 
work published 

on a website

Prim ary schools 80.0 61.8 14.5 8.3
Post-prim ary schools 91.3 83.7 46.1 10.8

6.4c Use o f ICT in curricular subjects

Although there was a good deal o f use o f ICT in schools, much o f that use was 

focused on teaching computer skills. This was particularly true in post-primary 

schools where more than two thirds o f schools had arranged some form o f external 

certification o f ICT skills. The use o f ICT in curricular subjects was greater in 

primary than in post-primary schools and was greater in some subjects. In primary 

schools there was particularly high use o f ICT in English, Languages and 

Mathematics.
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T A B L E  6. 10: U SE O F  IC T  IN S U B JE C T  A R EA S IN P R IM A R Y  S C H O O L S

Curricular area % o f schools 
where ICT is 
used at least 

m onthlv.

% o f  schools where 
ICT is used at least 

m onthly.

English 87 SESE 35
Language 81 Arts Education 29
M athem atics 75 Gaeilge 17
G eography 64 SPHE 11
History 56 Physical Education 3
Science 49

In post-primary schools there was high use in extra curricular projects and in

careers. The greatest subject use was in Technology and Business subjects.

T A B L E  6. 11: U SE O F  IC T  IN  S U B JE C T  A R E A S IN P O S T -P R IM A R Y  S C H O O L S

Curricular area % o f schools 
where ICT is 
used at least 

monthly.

% o f  schools w here 
ICT is used at least 

monthly.

Extra curricular projects 73 English 23
Careers guidance 71 O ther languages 19
Technology 57 G eography 16
Learning support / 
rem edial education

54 M athem atics 14

Business subjects 38 History 13
Sciences 29 Religion 10
Arts 24 Irish 4
M usic 24

6.4d School priorities and needs

Approximately half o f  the schools were happy with the amount o f  computer access 

they provided to their students (57% o f  primary schools and 41% o f  post-primary 

schools). A smaller number were happy with the amount o f  Internet access they 

provided (48% o f  primary schools and 34% o f  post-primary schools).

Schools were asked to identify their need for future development. Interestingly the 

top priority was not equipment. Instead the priority was more training for teachers. 

The second and third priorities were technical support and additional equipment.
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TABLE 6. 12: TO P 5 PR IO R ITIES FOR ICT, 2000.

Primary Schools. % rating this a 
high priority

Post-prim ary Schools. %  rating this a 
high priority

More training for 
teachers

91 M ore training for 
teachers

94

More technical support 87 Additional com puter 
equipm ent

92

Additional com puter 
equipment

85 M ore technical support 90

In-school ICT training 81 Replacem ent /  renewal 
o f  older equipm ent

90

Funding software 
purchase / licences

80 Funding software 
purchase / licences

88
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CHAPTER 7 

SOCIAL PATTERiXS IN ICT IN SCHOOLS

As reported in Chapter 2, there is some concern internationally about the potential 

o f ICT to become a social dividing line, disadvantaging those without ICT skills 

and providing benefits for those comfortable with the technology. In response, 

some policymakers have suggested that schools should redress this imbalance by 

ensuring access to ICT for all.' However despite this intention, there is evidence 

from the US and the UK that schools may mirror the existing social pattern o f ICT 

access, by providing more ICT to the groups with high home access.^ This chapter 

is an examination o f the patterns o f ICT equipment and usage in Irish schools. It 

examines the state o f ICT provision in schools serving different parts o f the 

community, questioning whether schools are acting to reduce the digital divide.

The limited available research in Ireland, cited in Chapter 3.2 suggests that certain 

social groups have higher levels o f ICT skill and have been quicker to make use o f 

the Internet. Urban, middle-class families with high income and high levels of 

education seem likely to be the most digitally advantaged. By comparison other 

groups may be termed digitally disadvantaged, having less access to and 

experience o f the technology.

This analysis is based on the assumption that if  schools provide better ICT 

experiences to digitally advantaged students than to the digitally disadvantaged 

students, they are acting to enhance the digital divide. Conversely if  schools were 

acting to reduce the digital divide it might be expected that the digitally 

disadvantaged students would receive better ICT experience in school.

Variation in the quality of ICT experience provided in schools might result from 

two different factors, the amount o f equipment in the schools and the way the 

equipment was used. There is evidence in the existing research to suggest that both

' See section 2.2.

 ̂ See section 2.2a
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may occur. Inequalities in level o f ICT equipment in schools have been reported on 

a number o f dimensions, including school size, location (rural/urban), the ethnic 

group and socio-economic status o f the students and the geographical region.'

The second possible area for inequality is the way in which the available 

technology is used within the schools. Schools w'orking with the most 

disadvantaged groups may use ICT in less exciting ways, with more focus on the 

routine operational skills, and less engagement with the activities involving higher 

order thinking. The Internet in particular, may be used more frequently and in more 

sophisticated ways in schools serving the socially advantaged students. By contrast 

the teachers in schools serving the disadvantaged may be more likely to use “drill 

and practice” type applications, and to use ICT in the main subject areas.^

This chapter begins with an examination o f the level o f  equipm ent in schools. 

Sections 7.1 and 7.2 examine the variations in equipment level for prim ary and 

post-primary schools respectively. The focus then shifts from equipm ent to the 

amount o f access to ICT that students receive, and sections 7.3 and 7.4 examine 

this issue for primary and post-primary schools. These findings are drawn together 

in section 7.5, which identifies the main areas for concern about equipm ent and 

access. The analysis then turns to the question o f how the technology was used. 

Section 7.6 looks at the variations in the use o f ICT within curricular subjects, the 

type o f software used, and the use o f the Internet.

7.1 Patterns in ICT equipment in primary schools

7.1a ICT equipment and designated disadvantaged status, prim ary schools

Schools serving economically disadvantaged com munities may have fewer 

opportunities to raise money, either directly from parents, or through parents’ 

contacts in business. As a result such schools may have fewer com puters and less 

developed ICT infrastructure, as reported in the US studies.^ This secdon examines

' See  sec tion  2.2a,  

'  S ee  sec tion  2.3.

 ̂ See  sec tion  2 .2 .
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w hether a similar pattern occurred in Irish primary schools, by comparing the 

designated disadvantaged schools with other primary schools. As noted earlier, this 

indicator has the advantages o f being easy to determine and being based on 

objective criteria, but it is limited in that it takes no account o f the wide variation in 

the context o f schools that were not designated disadvantaged. The use o f 

designated disadvantaged status as the separator gives rise to an alternative 

hypothesis. Designated disadvantaged schools received additional funding from 

the state and also received larger grants as part o f the Schools IT 2000 programme.' 

As a result they may have had greater levels of ICT equipment than other schools.

O f the primary schools that responded to the 2000 survey 12.5% were designated 

disadvantaged. These disadvantaged schools were slightly larger than the other 

schools with an average o f 198 pupils each, compared with 131 pupils in other 

schools.

T A B L E  7 .1 :  D IS A D V A N T A G E D  P R IM A R Y  SC H O O L S.

P rim ary  schools Designated
disadvantaged

schools

Other schools

Num ber o f  Schools 344 2 ,406
Num ber o f  pupils 65,704 305 ,439
A verage pupils per school 198 131

The disadvantaged schools were better equipped than other schools, both in 

numbers o f computers and o f pupil-computer ratio. In 2000, disadvantaged 

primary schools had an average of 14.4 computers each, compared with 7.8 in other 

schools. The disadvantaged schools had 16 pupils per computer, while other 

schools had 19 (t-test, p=.001). The disadvantaged schools were also better 

equipped with all o f the peripheral devices recorded in the 2000 survey. More o f 

the disadvantaged schools had printers, scanners, digital cameras, laptops and data 

projectors.^

' An Roinn Oideachais agus Eolaiochta. Schools IT  2000 A chievem ents to  D ate. Published on the 

Department w ebsite at \\ .ic. educ 112000 ii20i)0iipckilo.htni in 1998.

 ̂ Data tables in appendices L2 to L4.
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This difference can not be attributed entirely to the IT 2000 grants, as the 

disadvantaged schools had been better equipped before the start o f  IT 2000. In 

1998 fewer o f the disadvantaged schools had no computers. O f those schools that 

had computers, the disadvantaged schools had an average o f  5.3 computers each, 

compared with 2.5 in the other schools. As a result they had 50 pupils per 

computer, compared with 58 in other schools (t-test, p=.049).

TA BLE 7. 2: N U M BER S OF C O M PUTERS, PRIM ARY SCH O O LS

Prim ary schools Designated
disadvantaged

schools

Other schools

Number o f  computers 1998 1,821 6,059
% o f  schools with no computers 30.8 42.7
Average computers per school 1998 5.3 2.5
Pupils per computer 1998 50.2 58.0

Prim ary schools Designated
disadvantaged

schools

Other schools

Number o f  computers 2000 4,939 18,761
Average computers per school 2000 14.4 7.8
Pupils per computer 2000 15.9 18.9

During the period 1998 to 2000 the gap between disadvantaged and other schools 

narrowed slightly, as the non-disadvantaged schools began to catch up. The 

suggestion that the non-disadvantaged schools were catching up was reinforced by 

the finding that more o f their computers had CD ROM drives, suggesting that they 

were newer com puters.'

Location of computers

The disadvantaged schools had more o f  their computers located in com puter rooms 

and fewer in classrooms. In the disadvantaged schools, 44%  o f the computers were 

in com puter rooms, while in the other schools 30% were in com puter rooms. 

Conversely, in disadvantaged schools fewer o f the classrooms had computers and 

had computers with Internet access than the other schools. In disadvantaged schools 

52% o f classrooms had a computer, compared with 64% in other schools (t-test.

' Data table in appendix L 1.
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p=.000). Similarly 12% o f the classrooms in disadvantaged schools had Internet 

access compared with 24% of those in other schools (t-test, p=.000).'

Networking and Internet connectivity

Networks were more developed and more prevalent in disadvantaged schools. In 

the disadvantaged schools 24% o f all computers were networked, compared with 

only 20% in other schools.'

The disadvantaged schools also had more developed Internet access. In 1998 more 

o f the disadvantaged schools had Internet access. By 2000, when virtually all 

schools had Internet access, the disadvantaged schools had an average o f  4.2 

computers connected to the Internet, compared with 2.6 in other schools. The 

disadvantaged schools also had a more favourable ratio o f pupils to Internet- 

connected computers. In disadvantaged schools there was an average o f  85 pupils 

per Internet-connected computer, compared with 112 in other schools (t-test,

p=.000).^

Disadvantaged primary schools, conclusion

There was little to suggest that disadvantaged primary schools were being left 

behind in terms o f levels o f computer equipment. On the contrary, in both 1998 

and 2000 the disadvantaged schools had more computers on both a “per school” 

and a “per pupil” basis. In addition the disadvantaged schools had higher levels o f 

all the peripherals recorded, including digital cameras and data projectors.

Despite the increased grants to disadvantaged schools, there was evidence that the 

gap between disadvantaged and other schools narrowed slightly during the period 

and the other schools appeared to catch up. However this trend may have been due 

to the larger size o f the disadvantaged schools, as the IT 2000 grants were weighted 

towards smaller schools.

' Data table in appendix  L5.  

 ̂ Data table in appendix L6.  

 ̂ Data table in appendix L7.
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The disadvantaged schools had more of their computers in computer rooms, and 

had more networks and larger networks. They also had more computers connected 

to the Internet, and more favourable ratios of pupils per Internet-connected 

computer. Both of these may also have been related to the larger average size of 

disadvantaged schools.

7.1b IC T equipment and geographical location, prim ary schools

A  second dimension of the digital divide is location. There are indications both 

internationally and in Ireland that ICT skills are less frequently found in rural 

areas.' However a number of studies in the US and UK have reported the opposite 

pattern within schools, recording higher levels of ICT equipment in rural schools.^ 

This section is concerned with the rural/urban pattern in the level of equipment in 

Irish primary schools.

The data for this analysis is drawn from a self-classification of schools in the 2000 

survey. Schools were asked to classify their location as one of four types, namely 

“Rural”, “Small Town”,̂  “Suburban” or “Urban”. The majority of primary schools 

responding to the survey were rural, with smaller numbers in the other three 

categories. The rural schools were smaller than the others with an average of 77 

pupils, compared with 154 for small town schools and over 250 in each of the two 

urban categories.

TA BLE 7. 3: LO CATIO N OF PRIM ARY SCHOOLS.

Prim ary schools Rural Small town Suburban Urban
Number o f  Schools 1,648 412 246 409
Number o f  pupils 126,184 63,457 70,638 105,178
Average pupils per school 76.6 154.0 287.1 257.2

In 1998 more of the rural schools were without computers than schools in any other 

type of location. However, those rural schools with computers had more

' See section 3.2b.

 ̂ See section 2.2d.

 ̂ Small Town was defined in the survey as under 10,000 in population.
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favourable pupil-computer ratios than schools in other areas. Rural schools that had 

computers had an average o f  51 pupils per computer, while urban schools had an 

average o f 61 (t-test, p= .011).

By 2000 all schools had some computers, the pupil-com puter ratio in all four 

locations had fallen, and the gaps between locations had narrow ed substantially. 

The rural schools reached 16.6 pupils per computer, while the urban schools 

averaged 21.9 (t-test, p=.000). During the period the ratio in suburban schools fell 

more rapidly than that in other locations, and they overtook the urban schools 

(Graph 7.1).

TABLE 7. 4: NUM BERS OF C O M PU TE R S, PR IM A R Y  SC H O O LS.

Prim ary schools Rural Small town Suburban Urban
Number o f  computers 1998 2,008 1,329 1,698 2,716
% o f  schools with no computers 49.5 34.7 25.8 25.1
Average computers per school in 
schools with computers, 1998

1.2 3.2 6.9 6.6

Pupils per computer 1998 50.8 60.5 64.1 60.9

Prim ary schools Rural Small town Suburban Urban
Number o f  computers 2000 8,452 3,909 4,334 6,585
Average computers per school 
2000

5.1 9.5 17.6 16.1

Pupils per computer 2000 16.6 18.7 20.2 21.9

The majority o f  computers in all schools had CD ROM equipm ent, but as might be 

expected the proportion was slightly higher in the rural schools, where m ore o f  the 

computers were recently acquired.' There were no unusual patterns in the 

distribution o f peripherals. The urban and suburban schools had greater numbers o f 

computers, and more o f them had laser printers, other printers, scanners, digital 

cameras, data projectors and laptops than the small town and rural schools.^

Location of computers

In the urban and suburban schools, more o f the com puters were in com puter rooms 

and fewer in classrooms. In suburban schools, 48%  o f the com puters were in

' Data table in appendix L8.

 ̂ Data tables in appendices L9 to Ll l .
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computer rooms and 32% in classrooms. By contrast the rural schools had 16% in 

computer rooms and 68% in classrooms. This resulted in computers in 77% of 

classrooms in rural schools and 51% o f classrooms in urban schools (t-test, 

p=.000). Rural schools also had Internet access in 36% o f their classrooms, 

compared with 12% of urban school classrooms (t-test, p=.000).'

Networking and Internet connectivity

As might be expected, a smaller proportion o f the rural primary schools had a 

network. Only 5% o f rural schools had a network, compared with 22% o f small 

town schools and 35% o f suburban schools. In the rural schools with a network, 

the networks were smaller than the others with an average o f  only five computers 

connected. In total only 11% o f the computers in rural schools were networked, 

compared with 23% in small town schools, 29% in suburban and 28%> in urban 

schools.

In 1998 the rural schools had lagged behind urban schools in terms o f  Internet 

access. Only 10% o f rural schools had Internet access, compared with 21% of 

suburban schools. By 2000 almost all schools had Internet access, but the rural 

schools had fewer computers connected to the Internet, and spent fewer hours 

online per month. However because o f their smaller size the rural schools had a 

greater proportion o f their computers connected to the Internet and more favourable 

ratios o f pupils per Internet computer. In the rural schools in 2000 there were an 

average o f 59 pupils per computer with Internet access, while the urban schools had 

an average o f 151 (t-test, p=.000).^

' Data table in append ix  L I 2. 

 ̂ Data table in append ix  L13. 

 ̂ Data table in append ix  L I 4.
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Regional pattern

As some US studies have reported regional variations in ICT equipment in 

schools,' the schools were examined on a county by county basis to identify 

patterns. The number o f  pupils per computer ranged from 13 in County Mayo to 

22.5 in County Louth. Although there was a variation in the level o f  ICT equipment 

by county, there was no clear pattern to this variation.^

Location o f  prim ary schools, conclusion

In 1998 more o f  the rural schools were without computers, but those that had 

computers were better equipped than average in terms o f pupil-com puter ratio. By 

2000 this pattern v/as well established, and rural schools had the best pupil- 

com puter ratios, followed by small town, suburban and urban schools. The same 

sequence was followed for pupils per Internet-connected computer.

However the urban and suburban schools were larger, and had greater numbers o f 

computers in absolute terms. They had more o f their computers concentrated in 

computer rooms, and more o f them had a network. M any o f  these differences could 

easily be explained in terms o f  school size. It is easy to imagine, for example, that 

larger schools are more likely to set up a network, while smaller schools are more 

likely to disperse com puters in classrooms. This issue will be examined further 

after an analysis o f the pattern o f equipment by school size.

7.1c ICT equipment and school size, primary schools

This section exam ines the variation in level o f ICT equipment in primary schools 

with the size o f the school. This has been identified as an im portant variable in the 

US, where the 1998 TLC study reported that smaller schools were better equipped 

and had more developed networks and Internet connectivity. The US study also 

notes that much o f  the difference between rural and urban schools may be

' See section 2.2f.

 ̂ Data table in appendix L I 5.
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explained by the difference in their size.' Size o f  school is a matter o f  particular 

concern in the Irish context, where there are a very large number o f  small schools, 

and where ICT grants under IT 2000 were weighted towards smaller schools.^

The Irish primary schools responding to the survey had an average o f  444 pupils 

each, with a standard deviation o f 224. The analysis o f the variation in ICT 

equipment with school size is based on a division o f the schools into four size 

categories, using the quartiles as the break points between groups. The four size 

categories were;

T A B L E  7. 5: Q U A R T IL E S  O F  SIZ E  O F P R IM A R Y  S C H O O L

P rim ary  schools Q i Q 2 Q 3 Q 4

Num ber o f  pupils 1 -51 52-92 93-186 187 and 
over

Num ber o f  Schools 659 661 676 662
Num ber o f  pupils 21,495 47 ,034 88,158 214 ,456
Average pupils per school 32.6 71.2 130.4 324 .0

In 1998 more o f the smaller schools were without any computers (chi square, 

p=.000). Over 57% o f the smallest schools had no computers, compared with only 

21% o f the largest schools. However for those schools with some computers, the 

smallest schools had the most favourable pupil-computer ratios.

This pattern was repeated in the second survey. By 2000, all schools had at least 

one computer, and the smaller schools had consistently more favourable pupil- 

computer ratios than the larger schools. The largest schools were the worst 

equipped with 23 pupils per computer while the smallest schools had an average o f 

11 (t-test, p=.000).

' R. E. Anderson and A . Ronnkvist, The P resence o f  C om puters in A m erican  Schools, T eaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information  

T echnology and Organizations (June 1999), p p l5 -16 .

■ An Roinn Oideachais agus Eolaiochta. Schools IT 2 0 0 0  A chievem en ts to D ate. Published on the 

Department w ebsite at ' A \ \  . I rlui)\ . i c  ciluc i t2000  it2i)0i)iip(.laie.htm in 1998.
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TABLE 7. 6: NUMBERS OF COMPUTERS BY SIZE OF SCHOOL, PRIMARY SCHOOLS

Primary schools Q i
1-51

Q 2
52-92

Q 3
93-186

Q 4
187 +

Number o f  computers 1998 436 834 1,609 4,703
% o f  schools with no computers 57.3 49.0 39.3 20.8
Average computers per school 
1998

0.7 1.3 2.4 7.1

Pupils per computer 1998 26.7 44.5 62.5 74.6
Number o f  computers 2000 2,203 3,372 5,370 11,787
Average computers per school  
2000

3.3 5.1 7.9 17.8

Pupils per computer 2000 11.2 16.9 21.2 23.0

The smallest schools also had the greatest proportion o f their computers equipped 

with CD ROM drives, reflecting their lower numbers o f older m achines.' The 

presence o f peripherals in the schools was associated with the size o f the schools. 

Larger schools had more scanners, digital cameras, laptops and data projectors than 

smaller schools.

Location of computers

As might be expected, more o f the computers in the larger schools were located in a 

com puter room, while the smaller schools had more o f their computers in 

classrooms. In the schools in the largest category (Q4) 44% o f the computers were 

in com puter rooms, while only 35% were in classrooms. In the schools o f the 

smallest category only 8% were in computer rooms and 80% were in classrooms.

As the smaller schools had fewer classrooms and more o f their computers in 

classrooms, more o f  the classrooms in small schools had a computer. In the Q1 

schools 86% o f classrooms had a computer, while in Q4 schools there was a 

com puter in only 51% o f classrooms (t-test, p=.000). The small schools had more 

Internet-connected classrooms too, with an average o f 54%, compared with 11% in 

the large schools (t-test, p=.000).^

' Data table in appendix L I 6.

 ̂ Data tables in appendices L17 to L19. 

 ̂ Data table in appendix L20.
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Networking and Internet connectivity

Networks were in place mainly in the larger schools. Almost one third o f schools 

in the fourth quartile had a network, compared to only 15% o f those in the third 

quartile and 13% and 10% o f the second and first quartile. More o f  the computers 

in large schools were networked. In the largest schools 29% o f the total number of 

computers were networked, while in the smallest schools only 9% were. Although 

more o f the larger schools had a network, where small schools had a network they 

had a more favourable ratio o f  students to networked computers than large schools. 

In the smallest schools there was an average o f 13 pupils per networked computer 

in the schools with a network, compared with 32 in the largest schools (t-test,

p=.000).‘

In 1998 more o f  the larger schools had Internet access. O f the smallest schools only 

5% had Internet access compared with 23% o f the largest schools. By 2000 almost 

all schools had Internet access, but the largest schools had more computers 

connected to the Internet. The smallest schools had an average o f 1.4 computers 

with Internet access, while the largest had nearly 6. However this difference was 

not enough to compensate for the difference in pupil numbers, and the smallest 

schools had the most favourable ratio o f pupils per Internet computer. In the 

smallest schools (Q l) there were 27 pupils per Internet computer, while in the 

largest schools the figure was over 176 (t-test, p=.000). This pattern may be partly a 

result o f the large number o f  schools, 64% o f the total, with Internet access on only 

one computer, which resulted in better ratios in the schools with smaller pupil 

numbers.

Size o f  schools, conclusion

The relationship between school size and ICT equipment m ight be hypothesised to 

work in either o f two directions. It might be assumed that larger schools would 

have greater resources at their disposal and would be more easily able to invest in

‘ Data table in append ix  L 2 1.

 ̂ Data tables in ap pend ices  L22 and  L23.
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ICT. Alternatively, following the pattern in the US reported earlier,' it might be 

supposed that smaller schools would be better equipped, perhaps because o f a 

closer relationship with parents, thereby facilitating fundraising.

This study provides some support for both hypotheses. In the period up to 1998, 

which might be termed the laissez-faire period, schools investment in ICT was 

largely at their own discretion. In 1998 more o f the small schools had no 

computers at all, and more had no Internet connection. These findings offer some 

support to the hypothesis that larger schools were among the first to invest in ICT.

However at the same time, in the 1998 survey, when schools w ithout computers 

were excluded, the smallest primary schools were the best equipped group. This 

seems to support the suggestion that some characteristic o f small schools gives 

them an advantage in developing an ICT infrastructure.

Between 1998 and 2000, the ICT equipment grants given to schools were weighted 

towards smaller schools^ and in addition each school received one free computer 

from Telecom Eireann. These inputs provided disproportionate assistance to the 

small schools. By 2000 the pupil-computer ratios for most school sizes had 

converged substantially, but the smallest schools remained noticeably better 

equipped than other school sizes (Graph 7.2).

7. Id  Interrelation ships between size, disadvantage and location

The three previous sections have examined three dimensions o f  the pattern o f ICT 

equipment in schools, namely disadvantaged status, geographical location and size. 

In all three dimensions there were inequalities in level o f equipment in 1998, and 

these gaps had narrowed by 2000. These inequalities are summarised in the table 

below, showing the variation in the pupil-computer ratio for each o f  the three

' R. E. Anderson and A Ronnkvist, The P resence o f  Com puters in A m erican Schools, T eaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

T echnology and Organizations (June 1999), p p l5 -16 .

 ̂ Grants distributed in 1998 were calculated as £2000 plus £5 per pupil. This m eans that a school 

with 100 pupils received £2500, w hile a school with 500 pupils received £4500 .
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dim ensions (represented graphically in Graphs 7.3 and 7.4) This section explores 

the relationships betw een the dim ensions, asking w hether the pattern in one 

d im ension can be explained by variation in another. This analysis is done in three 

parts. The first explores the relationship betw een school size and location, the 

second exam ines school size and disadvantaged status and the third exam ines 

location and disadvantaged status.

TABLE 7. 7: PATTERNS IN PUPIL COMPUTER RATIO, PRIMARY SCHOOLS 1998

AND 2000

Pupils per 
computer  

1998

Pupils per 
computer 

2000
Disadvantaged 50.2 15.9
Other 58.0 18.9

Location
Rural 50.8 16.6
Small town 60.5 18.7
Suburban 64.1 20.2
Urban 60.9 21.9

SIZE
Q 1; 1 -51 26.7 11.2
Q 2: 52-92 44.5 16.9
Q 3 :  93 -186 62.5 21.2
Q 4 :  187 + 74.6 23.0

Size and Location

Reports in the US have suggested that although rural schools have higher levels o f  

equipm ent, these differences may be a result o f  their sm aller size, rather than their 

location .'

In Ireland too, the size o f  schools was associated with their location. The m ajority 

o f  the rural schools w ere in the sm aller quartiles o f  size, w ith 36%  in the sm allest 

group and 34%  in the second quartile. The schools located in small tow ns were 

larger, w ith 38%  in the third quartile (93-186 pupils) and 32%  in the largest

' President’s Committee o f  Advisors on Science and Technology, R eport to the P residen t on the Use 

o f  Technology to  Strengthen K- I 2  Education in the U nited States, (March 1997), Section 7.3.
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category. The majority o f  the urban and suburban schools were in the largest 

category, with 66% o f suburban and 78% o f urban schools in this quartile.

TABLE 7. 8: RELATIONSHIP BETWEEN LOCATION AND SCHOOL SIZE, 2000

Size categories based on quartiles. Q 1
1-51

Q 2
52-92

Q 3
93-186

Q 4
187 +

% o f rural schools 36% 34% 25% 5%
% o f small town schools 14% 16% 38% 32%
% o f suburban schools 2% 3% 17% 78%
% o f urban schools 4% 10% 20% 66%

This association raises the question o f whether the higher level o f ICT equipment in 

small rural schools was a function o f  their smallness or their rural setting. The 

table below shows pupil-computer ratio cross tabulated by size and location. 

Disadvantaged schools were excluded from this table to avoid confounding effects.

This data suggests that the greater part o f the variation may be attributed to school 

size. For each location, small schools were better equipped than large schools. For 

example small rural schools had an average o f 11 pupils per computer, while the 

large rural schools had 24 pupils per com puter and mid-size rural schools fell 

between the two. This pattern was consistent for each location category.

There was also some weak evidence that rural schools were less well equipped than 

urban schools o f  the same size. In the smallest schools, rural schools had less 

favourable pupil-computer ratios than their urban and suburban counterparts. 

However this pattern was not consistent for the other sizes o f  school.

The previous table reveals a strong association between pupil-com puter ratio and 

school size. However when schools o f  similar size were compared, there was little 

consistent variation with location. This suggests that much o f  the variation in pupil- 

computer ratio with location can be explained by the size o f  the schools.

TABLE 7. 9: PRIMARY SCHOOLS (EXCLUDING DISADVANTAGED SCHOOLS),

PUPILS PER COMPUTER 2000 BY SIZE AND LOCATION.

Pupils per 
com puter 2000.

Q 1
1-51

Q 2
52-92

Q 3
93-186

Q 4  
187 +

Rural 11.3 17.2 22.7 23.9
Small Town 10.7 16.6 19.9 21.9
Suburban 8.7 15.4 26.4 22.2
Urban 10.8 18.4 19.0 29.1
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School Size and Disadvantaged Status

The designated disadvantaged primary scliools were also concentrated in the largest 

size categories. Nearly three-quarters o f disadvantaged schools were in the larger 

two quartiles, with 49% in the largest quartile and a further 24% in the third 

quartile (93-186 pupils).

TABLE 7. 10: DISADVANTAGED STATUS AND SCHOOL SIZE, PRIMARY SCHOOLS

Primary schools, 2000 Q i Q 2 Q3 Q 4
1-51 52-92 93-186 187 +

%  o f  disadvantaged schools 11% 15% 24% 49%
% o f  other schools 27% 26% 26% 21%

In all size categories, designated disadvantaged schools were better equipped than 

other schools, although the gap was smaller in the smallest schools. In the largest 

schools the disadvantaged schools had 18 pupils per computer while the other 

schools had 25.

TABLE 7. 11: SIZE, DISADVANTAGED STATUS AND LEVEL OF EQUIPMENT,

PRIMARY SCHOOLS

Primary schools, Q 1 Q 2 Q3 Q 4
2000 1-51 52-92 93-186 187 +
Disadvantaged 10.7 14.0 16.2 17.6
Other 11.2 17.1 21.9 24.7

School Location and Disadvantage

Disadvantaged primary schools were also concentrated in urban and suburban 

areas, with fewer in small towns and rural areas. Sixty-three percent o f 

disadvantaged schools were located in urban or suburban areas, compared with 

only 18% o f other schools. By contrast only 35% o f disadvantaged schools were in 

rural areas or small towns, compared with 81% of other schools.

TABLE 7. 12: LOCATION AND DISADVANTAGED STATUS

Prim ary schools, 2000 Rural Small town Suburban Urban
% o f disadvantaged schools 25% 10% 17% 46%
% o f other schools 65% 16% 8% 10%

In most locations disadvantaged schools had higher levels o f  equipment than other 

schools. In urban areas the disadvantaged schools had an average o f 17 pupils per
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computer, while other schools had 25. One exception to this pattern was in small 

towns where the disadvantaged schools were slightly less well equipped with 19.3 

pupils per computer, compared with 18.6 for other schools.

TABLE 7. 13: LOCATION, DISADVANTAGED STATUS AND LEVEL OF EQUIPMENT

Prim ary schools 
2000

Rural Small town Suburban Urban

D isadvantaged 14.1 19.3 14.4 16.8
O ther 16.8 18.6 22.1 25.3

Inter-relationships, conclusion

This analysis suggests three conclusions for primary schools. Firstly, in 2000 the 

greatest variation in level o f  equipment was associated with school size, and small 

schools were better equipped than large schools. Secondly, disadvantaged schools 

were better equipped than other schools, and this pattern was consistent for 

disadvantaged schools o f  all sizes and in most locations. Thirdly, rural schools were 

better equipped than urban and suburban schools, but most o f this difference was 

explained by their smaller average size.

7.2 Patterns in ICT equipment in post-primary schools

The previous section has examined ICT equipment in primary schools along the 

dimensions o f disadvantaged status, school location and school size. This section 

and the following sections replicate this analysis for post-primary schools, 

beginning with a comparison o f ICT equipment in disadvantaged and other post

primary schools.

7.2a ICT equipment and designated disadvantaged status, post-primary schools

O f the 620 post-prim ary schools that responded to the survey, 175 were designated 

disadvantaged schools. These schools were slightly smaller than other schools, 

having an average o f 405 students, compared with 434 in other schools.

TABLE 7. 14: DISADVANTAGED POST-PRIMARY SCHOOLS

P o s t-p rim a ry  schools Designated
disadvantaged

schools

O ther schools

N um ber o f  Schools 175 445
N um ber o f  students 70,983 193,168
Average students per school 405.6 434.1
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As with the primary schools, disadvantaged post-prim ary schools were better 

equipped than average. In 1998 disadvantaged schools had an average o f 20 

students per computer compared with 25 students per com puter in other schools.

By 2000 the disadvantaged schools had retained their lead, with 11 students per 

computer, while the other schools had 14 (t-test, p=.000). D isadvantaged schools 

were also better equipped with most o f the peripherals recorded, although the other 

schools had slightly more o f their computers equipped with CD ROM  drives, 

suggesting newer m achines.’

TABLE 7. 15: NUMBERS OF COMPUTERS, DISADVANTAGED POST-PRIMARY

SCHOOLS

Post-prim ary schools Designated
disadvantaged

schools

Other schools

Number o f  computers 1998 4,840 9,544
Average computers per school 1998 27.7 21.4
Students per computer 1998 20.7 25.4
Number o f  computers 2000 8,506 17,971
Average computers per school 2000 48.6 40.4
Students per computer 2000 Il.O 13.8

The disadvantaged post-primary schools had slightly fewer o f  their computers in 

computer rooms and slightly more in classrooms, although the differences were 

very small. In disadvantaged schools, 71% o f the com puters were in computer 

rooms and 8% in classrooms, while in other schools the figures w ere 73% and 6% 

respectively. Accordingly, computers were available in 14% o f classrooms in 

disadvantaged schools and 12% o f classrooms in other schools.

More o f the disadvantaged schools had a network, and on average their networks 

were larger than the non-disadvantaged schools’. N etworks were present in 79%> of 

disadvantaged schools and 76% o f other schools. Networks in disadvantaged 

schools had an average o f 34 computers, while in other schools the average size 

was 29 computers. As a result the disadvantaged schools had an average o f 24

' Data tables in appendices L24 to L27. 

 ̂ Data table in appendix L28.
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students per networked computer, while other schools had an average o f 34 

students per networked computer (t-test, p=.044).'

There was little difference in the proportion o f schools with Internet access in 1998. 

By 2000 almost all schools had Internet access, but the disadvantaged schools 

reported more computers connected to the Internet. Consequently disadvantaged 

schools had 82 students per Internet-connected computer, compared with 85 in 

other schools.' The disadvantaged schools also reported spending more time on

line, with 50 hours each month compared with 40 in other schools.

These data indicate that the disadvantaged post-primary schools were better 

equipped for ICT than other schools. Although smaller in size they had more 

computers both in 1998 and 2000. Consequently they had more favourable 

student-computer ratios. They also had more sophisticated technical structures, 

with more networking and more Internet connectivity.

7.2b IC T equipment and location in post-prim ary schools

The level o f equipment in post-primary schools also varied with geographical 

location. O f the post-primary schools responding to the survey, 226 were located in 

small towns, 182 were in urban areas, 91 were in suburbs and 113 were in rural 

areas. The rural schools were smaller than the others, with an average o f 308 

students. The suburban schools were the largest with 516 students.

TABLE 7. 16: LOCATION OF POST-PRIMARY SCHOOLS.

P ost-p r im ary  schools Rural Small town Suburban Urban
Num ber o f  Schools 113 226 91 182
Num ber o f  students 34,853 94,719 46 ,957 83,922
A verage students per school 308.4 419.1 516.0 461.1

At the start o f the research period in 1998, rural schools and small town schools 

were the best equipped with 23 students per computer. Urban schools were slightly

' Data table in appendix L29. 

 ̂ Data table in appendix L30.
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behind with an average o f 24 students per computer, and the suburban schools were 

in the worst position with an average o f student-computer ratio o f  30.

Between 1998 and 2000 the level o f computer equipment in all locations increased. 

Rural schools increased their equipment slightly faster than small town schools, and 

suburban schools increased more quickly than urban schools (Graph 7.5). By 2000 

the rural schools were best equipped with 11.5 students per computer, significantly 

better than the ratio o f 13.9 in urban schools (t-test, p=.009).

TA B LE 7. 17: NUM BERS OF C O M PU TE R S AND LO CATIO N OF PO ST-PR IM A RY

SCH O O LS.

Post-prim ary schools Rural Small town Suburban Urban
Number o f  computers 1998 2,010 4,740 2,257 5,225
Average computers per school 
1998

17.8 21.0 24.8 28.7

Students per computer 1998 22.8 22.7 30.1 23.9
Number o f  computers 2000 3,377 8,479 4,832 9,546
Average computers per school 
2000

29.9 37.5 53.1 52.5

Students per computer 2000 11.5 12.4 14.2 13.9

Although the rural schools were better equipped in terms o f student-computer ratio, 

more o f the urban and suburban schools had most o f the peripherals recorded. For 

example, both data projectors and laptops were found in more o f  the suburban 

schools than schools in other locations. Data projectors were present in 54% of 

suburban schools but only 30% o f rural schools. Laptops were in 44%> o f suburban 

schools and 27% of rural schools.'

In the urban and suburban schools more o f the computers were located in 

com puters rooms and fewer in classrooms. In urban schools 76% o f computers 

were in com puter rooms, compared with 70% in suburban schools, 69% in small 

town schools and rural schools. Conversely only 4.6% o f the computers in urban 

schools were in classrooms, while 8% of those in rural schools and 8.6% o f those in 

small town schools were in classrooms. Consequently more o f the classrooms in 

rural schools had computers and had Internet access, but the differences were not 

statistically significant."

' Data tables in appendices L 31 to L34. 

 ̂ Data table in appendix L35.
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More o f the urban schools had networks than schools in rural areas. Networks 

were in place in 83% of urban schools and 81% o f suburban schools, but only 70% 

o f rural schools and 73% of small town schools. The networks in urban and 

suburban schools were larger, as might be expected in view o f their greater student 

numbers. Suburban schools with a network had an average o f 40 computers 

networked, compared with 21 in rural schools. As a result the suburban schools had 

the most favourable ratio o f students to networked computers. However, it was the 

urban schools that were in the least favourable position with nearly 40 students per 

networked computer.

TABLE 7 .18 : NETW ORKED CO M PUTERS, PO ST-PR IM A RY  SC H O O LS, 2000.

Post-prim ary schools 2000 data Rural Small town Suburban Urban
Number o f  schools with a network 79 165 74 151
% o f schools with a network 69.9 73.0 81.3 83.0
Average number o f  computers 
networked in those schools

21.6 26.5 40.3 34.3

Total number o f  networked 
computers

1,706 4,375 2,984 5,172

% o f computers networked 50.5 51.6 61.8 54.2
Students per networked computer 26.4 29.2 24.4 39.8

Internet access was also better developed in the suburban schools. In 1998 more o f 

the suburban schools had Internet access than schools in other locations. By 2000 

the suburban schools had more computers connected to the Internet, a more 

favourable ratio o f students to Internet computers, and spent more time on-line than 

schools in other locations. By contrast rural schools had the lowest proportion 

connected to the Internet in 1998, and had the least favourable ratio o f  pupils to 

Internet computers in 2000. Rural schools had 90 students per Internet-connected 

computer, while the urban schools had an average o f 71.’

Overall, these findings suggest a complex pattern o f variation with location. Rural 

schools were the best equipped in terms o f students per computer, but fewer o f 

them had the more expensive peripherals, or a school network. The rural schools 

also had fewer Internet-connected computers and spent less time on-line. As with

' Data table in appendix L36,
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the primary schools, there was no clear regional pattern, although student-computer 

ratio ranged from 9.7 in County Leitrim to 15.7 in County Cavan.'

The suburban schools were the largest in terms o f student numbers. In 1998, they 

were the least equipped in terms o f students per computer. However, they showed 

the fastest growth in the period 1998 to 2000, and by 2000 had narrowed the gap 

markedly. More o f the suburban schools had the peripherals, more were 

networked, and more o f their computers had Internet access.

7.2c IC T  equipm ent and type o f  post-primary school

ICT equipment in post-primary schools also varied with the type o f school. Over 

half (331) o f the responding schools were secondary schools, and these had an 

average o f 475 students each. There were also 163 vocational schools with an 

average o f 269 students. There were smaller numbers o f community schools, 

community colleges and comprehensive schools.

TA BLE 7. 19: SCH O O L TYPES, POST-PRIM ARY SCH OOLS

Post-prim ary schools C. College C. School Comp. Secondary Vocational
Number o f  Schools 49 60 15 331 163
Number o f  students 20,521 34,352 7,749 157,051 43,864
Average students per school 418.8 572.5 516.6 474.5 269.1

At the start o f the research period in 1998, vocational schools were the best- 

equipped type o f school, while secondary schools were in the worst position. 

Vocational schools had an average o f 13.6 students per computer, compared with 

29 in secondary schools (t-test, p=.000). By 2000 the numbers o f  computers had 

increased but the pattern remained similar, with secondary schools having the 

lowest level o f equipment and vocational schools the highest. In 2000 the 

secondary schools had an average o f 16 students per computer, while the vocational 

schools had eight students per computer (t-test, p=.000).

However during the period the community schools had the greatest increase in 

equipment, moving from an average o f 30 computers each to 61 computers each.

' Data table in appendix  L37.
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Consequently by 2000 the community schools had sim ilar student-com puter ratios 

to the community colleges and comprehensive schools. As a result by 2000 the 

secondary schools were substantially behind all other school types in terms o f 

student-computer ratio (Graph 7.6).

T A B L E  7. 20: N U M B E R S  O F  C O M P U T E R S ,  P O S T -P R I M A R Y  S C H O O L S

Post-pr im ary  schools C. College C. School Comp. Secondary Vocational
Number o f  computers 1998 1,168 1,775 469 6 ,196 4,751
Average computers per school  
1998

23.8 29.6 31.3 18.7 29.1

Students per computer 1998 18.5 28.9 18.1 29.3 13.6
Number o f  computers 2000 2,321 3,663 683 10,912 8,725
Average computers per school 
2000

47.4 61.1 45.5 33.0 53.5

Students per computer 2000 10.7 11.3 11.7 15.9 8.1

Comprehensive schools had the slowest growth during the period relative to other 

schools. Fewer o f their computers equipped with CD ROM  drives, and they had 

fewer laptops and data projectors than other school types. This pattern suggests that 

the comprehensive schools, while relatively well equipped in 1998, were investing 

less in ICT than other schools in the period.'

Vocational schools had more o f their computers in com puter rooms than any o f the 

other school types. The vocational schools reported that 80% o f  their computers 

were in computer rooms, compared with 70% in secondary schools and 65% in 

community schools. Comprehensive schools had the lowest percentage in 

computer rooms at 59%. Conversely the com prehensive schools had more o f their 

computers in classrooms, while secondary schools had the sm allest proportion in 

classrooms.

Vocational schools had significantly more classrooms with com puter and with 

Internet connections than secondary schools. In vocational schools 19% o f 

classrooms had a computer, compared with 9% in secondary schools (t-test, 

p=.000). Similarly in vocational schools 8% o f classrooms had Internet access, 

compared with 4% o f secondary schools (t-test, p=.010).^

' Data tables in appendices L38 to L41. 

 ̂ Data table in appendix L42.
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School networking was most developed in vocational schools, where there were ten 

students per networked computer. Networking was least developed in the 

secondary schools, with 27 students per networked com puter.' Internet access 

followed the same pattern, with 65 students per Internet-connected com puter in 

vocational schools, and 99 in secondary schools (t-test, p=.003).“

The general pattern was that the vocational schools were the best equipped in terms 

o f students per computer, students per networked computer and students per 

Internet computer. Secondary schools were consistently the least equipped on all 

three o f these indicators. The remaining three school types were clustered in mid 

positions.

7.2d IC T equipment and school size, post-primary

The post-primary schools responding to the survey had an average o f 444 pupils.

To examine whether the level o f ICT equipment was related to school size, the 

schools were divided into four groups, using quartiles as the break points between 

groups. The four size categories were;

TABLE 7. 21: SIZE CATEG ORIES OF POST-PRIM ARY SCH O O LS

Post-prim ary schools Q i Q2 Q3 Q4

Number o f  students 1-266 267-424 425-602 603+
Number o f  Schools 147 150 150 148
Average students per school 172.7 346.8 509.8 745.1

Smaller schools were better equipped in terms o f student-computer ratio than larger 

schools. This relationship appeared consistently for all four quartiles, both in 1998 

and 2000. In 1998, the schools in Q1 had 14 students per computer, while those in 

Q4 had 35 (t-test, p=.000). Between 1998 and 2000 the gap between the schools o f 

different sizes narrowed slightly (Graph 7.7). By 2000 the schools in Q1 had an 

average o f eight students per computer, while those in Q4 had 18 (t-test, p=.000).

' D ata tab le in appendix  L43. 

 ̂ D ata tab le in appendix  L44.
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TABLE 7. 22: N U M BER S OF C O M PUTER S, PO ST-PRIM A RY SCH O O LS.

Post-prim ary schools Q l
1-266

Q2
267-424

Q3
425-602

Q4
603+

Number o f  computers 1998 2,802 2,977 3,885 3,830
Average computers per school 
1998

19.1 19.8 25.9 25.9

Students per computer 1998 13.7 19.2 28.2 35.1
Number o f  computers 2000 4,970 5,273 6,491 7,446
Average computers per school 
2000

33.8 35.2 43.3 50.3

Students per computer 2000 7.6 11.9 14.6 18.0

More o f the larger schools had other peripherals such as a digital camera, a data 

projector or a laptop. The difference was most marked for data projectors, which 

were reported in 60% o f the largest schools (Q4), but only 26% o f the smallest 

schools (Q l) .'

The larger post-primary schools had fewer o f  their computers located in computer 

rooms and more located in classrooms. In the smallest schools 77% o f the 

computers were in computer rooms, while in the largest schools only 66% were. In 

the smallest schools 17% of classrooms had a computer, compared with 10% o f the 

largest schools. Significantly more o f the classrooms in smaller schools had 

Internet access, with 8% o f classrooms having access in the smallest schools 

compared with 4% in the largest schools (t-test, p=.017).^

More o f the large schools (Q4) had a network. Only 63% o f the small schools (Q l) 

had a network, but the proportion increased with school size and 90% o f the largest 

category (Q4) had a network. Where there were networks those in the larger 

schools included more computers, and in total more o f the computers in the large 

schools were networked. Despite this the small schools had a more favourable ratio 

o f students to networked computers. Where there was a network, in the smallest 

schools the ratio was 15 students per networked computer, and this rose to 47 in the 

largest schools (t-test, p=.000).^

' Data tables in appendices L45 to L48. 

 ̂Data table in appendi.x L49.

 ̂Data table in appendix L50.
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More o f the large schools had Internet access in 1998, with 78% o f  the schools in 

the fourth quartile reporting access, compared to 59% o f those in the first quartile. 

By 2000 the large schools had more computers connected to the Internet, and a 

greater proportion o f  their total number o f com puters connected. However the 

smaller schools had a more favourable ratio o f  students to Internet computers, with 

62 students per Internet computer in the smallest schools and 103 in the largest (t- 

test, p=.007).'

These findings reveal a very consistent pattern with school size. Smaller post

primary schools were significantly better equipped than larger ones both in 1998 

and in 2000. More o f  the large schools had the expensive peripherals such as data 

projectors, and more o f them had networks. However, where there were networks, 

the smaller schools had more favourable ratios o f students to networked computers.
•

Similarly, larger schools had more Internet-connected com puters, but the smaller 

schools had significantly better ratios o f  students to Intem et-corm ected computers.

7.2e Interrelation ships between size, type, disadvantage and location

The preceding data has demonstrated unequal distributions o f com puters among 

post-primary schools along four dimensions, nam ely size, location, type and 

disadvantaged status. The differences in student-com puter ratio can be summarised 

as follows:

• Smaller schools were better equipped than larger schools.

• Rural schools were better equipped than urban schools.

• Vocational schools were better equipped than secondary schools.

• Disadvantaged schools were better equipped than other schools.

The interrelationships between these dimensions present the possibility o f 

interference. For example vocational schools, being sm aller than average may 

contribute to the pattern o f higher equipment levels in smaller schools, or 

conversely, the vocational schools may be better equipped sim ply because they are

' Data table  in append ix  L 5 1.
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smaller. This section is concerned with examination o f  the inter-relationships 

between these dimensions.

TABLE 7. 23: PATTERNS IN STUDENT:CO M PUTER RATIO , PO ST-PR IM A RY

SCH OOLS

Pupils per 
computer 

1998

Pupils per 
computer 

2000
Disadvantaged 20.7 11.0
Other 25.4 13.8

Location
Rural 22.8 11.5
Small town 22.7 12.4
Suburban 30.1 14.2
Urban 23.9 13.9

Size

Q 1: 13.7 7.6
Q 2 : 19.2 11.9
Q 3 : 28.2 14.6
Q 4 ; 35.1 18.0

Type
C. College 18.5 10.7
C. School 28.9 11.3
Comp 18.1 11.7
Secondary 29.3 15.9
Vocational 13.6 8.1

School location and size

This subsection is concerned with the relationship between schools size and 

location, given that rural schools were over-represented in the sm aller sizes, and 

suburban and urban schools over-represented in the larger sizes.’ The table below 

shows the inter-relationship o f school size and location, using student-computer 

ratio as the key indicator. To avoid possible interference by type or disadvantaged 

status, only secondary schools and non-disadvantaged schools are included in this 

table. This analysis shows that within each location the general pattern with size 

was the same, smaller schools were better equipped than larger schools.

' Data table in appendix L52.
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However within the smallest size category, urban schools were better equipped than 

rural schools. This is tnie for the smallest and largest sizes, but not for the two 

intermediate sizes. This suggests that, as with the primary schools, most o f the 

advantage o f rural schools is associated with their size rather than their rural 

character.

TABLE 7. 24: RELATIONSHIP BETWEEN SCHOOLS SIZE AND LOCATION.

STUDENT:COMPUTER R.\TIO IN SECONDARY SCHOOLS ONLY, EXCLUDING

DISADV ANTAGED SCHOOLS, 2000

School Size Rural Sm all town Suburban Urban

Qi 9.8 11.4 8.1 8.9
Q2 13.6 11.6 12.4 14.5
Q3 15.5 14.8 16.7 16.1
Q4 21.7 17.1 15.4 18.8

The table below is also based on the single indicator o f students per computer. It 

shows a tabulation o f student-computer ratio by size, type and location. 

Disadvantaged schools are again excluded from this table to avoid interference. In 

some cases the number o f schools is so small that analysis o f  patterns may be 

unreliable. This is particularly true in the case o f the com munity schools and 

colleges and comprehensive schools.

As noted above, the strongest pattern is that associated with school size. In almost 

all locations and school types, where numbers permit analysis, sm aller schools had 

better levels o f  equipment than larger schools. For example, small rural vocational 

schools had an average o f 5.5 students per computer, while the larger schools had 

an average o f 18.7.

W ithin the size categories, the pattern o f variation with school type described 

earlier remained. Vocational schools o f  all sizes were better equipped than 

secondary schools o f the same size and location. For example small secondary 

schools in small towns had an average o f  11.4 students per computer, while the 

vocational schools o f the same location and size had an average o f  5.3. The extent 

o f the gap varied with size and location but there was no category where the 

secondary schools were better equipped than the vocational. In general, the gap 

between secondary and vocational schools was greater in urban areas than in rural 

areas and this was true in all four o f the size quartiles.
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Among vocational schools, urban schools were better equipped than rural schools, 

and this was true in all four size categories. This pattern was not so consistent in 

the secondary schools. Among large and small secondary schools the urban 

schools were better equipped than the rural, but this was reversed for the schools in 

the second and third quartiles, where the rural schools were slightly better 

equipped.

T A B L E  7. 25: P O S T -P R I M A R Y  S C H O O L S , E X C L U D IN G  D I S A D V A N T A G E D  S C H O O L S :  

N U M B E R  O F  S C H O O L S  A N D  STUDENTS PER COMPUTER (S PER C), BY TYPE,

LOCATION AND SIZE

Location Size
0

C
N

College 
S per c

C. S 
N

)chool 
S per c

Cot
N

np,
S per c

Sec
N

ondary 
S per c

Voc
N

ational 
S per c.

Rural 1 4 5.5 1 0.9 15 9.8 17 5.5
2 1 13.5 1 6.8 12 13.6 6 9.7
3 1 13.2 - 1 10.2 7 15.5 5 13.6
4 1 33.7 2 11.0 1 16.9 2 21.7 1 18.7

Small town 1 3 5.1 17 11.4 25 5.3
2 4 11,7 1 7.3 2 9.3 32 11.6 10 11.5
3 5 10.3 7 11.2 1 11.3 25 14.8 6 12.1
4 3 13.7 10 14.7 1 10.8 24 17.1 2 9.0

Suburban 1 1 15.0 3 8.1 2 3.3
2 1 13.8 1 4.8 6 12.4
3 1 16.5 3 7.7 11 16.7 3 11.5
4 3 10.5 5 13.2 2 18.1 21 15.4

Urban 1 1 10.6 6 8.9 9 2.0
2 1 5.5 1 7.2 15 14.5 3 7.0
3 1 12.7 1 9.8 21 16.1 I 3.0
4 3 13.2 33 18.8 2 12.0

A similar analysis was conducted for the disadvantaged schools, as disadvantaged 

schools were underrepresented in the largest size o f schools, and more o f  them 

were located in urban areas.' In almost all cases the level o f  equipm ent in 

disadvantaged schools was higher than in the comparable other schools. However, 

within the disadvantaged schools, some o f the same patterns emerged. W ithin 

almost all categories smaller schools were better equipped than larger schools. 

Disadvantaged vocational schools in urban areas were better equipped than 

disadvantaged rural schools in all four o f the size categories. ^

' Data tables in appendices L53 and L54. 

 ̂ Data table in appendix L55.
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A number o f general inferences may be drawn from these findings. Firstly, there 

was variation in level o f equipment with school size, which cannot be explained by 

the variation in the other variables. Secondly, there was a consistent pattern o f 

variation with school type, which appeared within each size and location. Thirdly, 

disadvantaged schools were better equipped than other schools, and this could not 

be attributed to variation in size, location or type. Finally, while rural schools were 

better equipped than average, most o f that variation could be explained by their 

smaller size, and when comparing schools o f the same size, rural schools were in 

some cases less well equipped.

7.3 Access to ICT, primary schools

The focus o f this section is on examining the level o f access to ICT provided in 

schools. Meeting the objective o f providing ICT skills for all learners is not met 

simply by having ICT in schools. Clearly it is also necessary that learners have 

access to ICT. Given that school computers may not be in use all o f  the time, it is 

not safe to assume that the level o f access is directly related to the level of 

equipment. Access was measured through the questions in the 2000 survey asking 

schools to indicate the classes with access and the frequency o f access. This 

measure involved an estimation on the part o f responding schools, and so must be 

acknowledged to be less objective than measures o f equipment. These school 

estimates o f access were amalgamated into a composite access score,' based on the 

number o f classes with access and the frequency o f access in each class, but 

excluding access outside o f school hours.

Analysis o f the access scores for primary schools revealed that for school size and 

location, the pattern o f access generally reflected that o f equipment. The table 

below shows the average access scores for primary schools, excluding 

disadvantaged schools. Small schools had higher access scores than large schools. 

The smallest schools (Ql)  had an average score o f 21, while the largest (Q4) had an 

average score o f  17 (t-test, p=.000). Rural primary schools had higher access

' Section  5.5a
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scores than urban schools. On average rural schools had an access score o f 19.6, 

while urban schools had an average o f 16.6 (t-test, p=.000). This was true for 

schools in all four size categories, suggesting that it was not simply an effect o f the 

sm aller size o f rural schools.

TABLE 7. 26: AVERAGE ACCESS SCORE FOR PRIMARY SCHOOLS (EXCLUDING

DISADVANTAGED SCHOOLS) BY LOCATION AND SIZE'

Rural S m all  to w n Suburban U rban All locations
Ql 21.0 19.9 17,0 16,1 20.7
Q 2 19,6 16.9 14.6 18.5 19.2
Q3 17,7 16.1 17.4 15.5 17.1
Q 4 18.5 16.8 17,9 16.7 17.3
All sizes 19.6 17.0 17.7 16.6 18.7

TABLE 7. 27: AVERAGE ACCESS SCORE FOR DISADVANTAGED PRIMARY

SCHOOLS BY LOCATION AND SIZE^

Rural S mall to w n Suburban U rban All locations
0 1 20.7 32.0 24.0 21.1

0 2 21.2 15.8 12.7 17.5

Q3 20.5 17.6 14,9 16.4 17.3

0 4 11,7 18.8 17,6 17.1 17.3
All sizes 20,5 18,4 16.9 16.4 17.8

In disadvantaged schools, the pattern of ICT access did not reflect the level o f 

equipment. Despite having higher levels o f equipment (as measured in pupils per 

computer), disadvantaged schools had slightly lower access scores than other 

schools. Disadvantaged primary schools had an average access score o f 17.8 

com pared with 18.7 for other schools. This gap was not statistically significant and 

appeared only in some size and location categories.

A class by class comparison o f  access in disadvantaged and other primary schools 

reveals that slightly more o f the disadvantaged schools provided frequent or very 

frequent access to ICT. This was true for all classes from junior infants to 6 '’’ class, 

although the margins were very small in some cases. However more o f  the other 

schools had some access to ICT. Again this was true for all classes, and the 

margins were slightly larger (Graph 7.8).

‘ Full da ta  table inc lud ing  num bers  o f  schools  in appendix  L56. 

 ̂ Full da ta  table inc lud ing  n um bers  o f  schools in appendix  L57.
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Access to ICT outside o f school hours might be considered one o f  the obvious 

measures to compensate for absence o f computers in the hom e.' However 

provision o f out-of-hours access was less frequent in disadvantaged primary 

schools. For example 12% of sixth class groups in disadvantaged school had access 

outside school hours, compared with 14% o f those in other schools. This gap was 

wider for younger classes. In disadvantaged schools out-of-hours access was 

provided for 2.9% of First classes, compared with 6.1% in other schools.

TABLE 7. 28: PRIMARY SCHOOLS: ACCESS TO ICT IN DISADVANTAGED AND

OTHER SCHOOLS.

Primary
schools
2000

% o f schools where 
this class has frequent 
or very frequent access 

to ICT

% o f schools where this 
class has some access 

to ICT

%  o f  schools w here 
this class has O utside 
hours access to ICT

Class Other Disadv. Other Disadv. O ther Disadv.
schools schools schools schools schools schools

Junior
Infants

43.3 44.8 69.0 61.9 5.4 2.3

Senior
Infants

45.9 49.4 72.3 66.6 5.8 2.0

1st class 51.5 52.0 79.3 70.9 6.1 2.9
2nd class 54.4 57.0 83.9 77.3 6.8 4.4
3rd class 59.2 62.2 86.5 79.7 9.0 5.5
4th class 59.2 62.2 86.5 79.7 10.3 6.7
5th class 61.7 63.7 87.4 80.8 13.0 9.6
6th class 64.6 65.4 88.8 81.4 14.0 11.9

For primary schools, the analysis o f equipment patterns in the previous sections had 

indicated that small schools, rural schools, and disadvantaged schools were better 

equipped in terms o f pupils per computer. This section suggests that in primary 

schools these differences in equipment were reflected in greater access to ICT in 

small schools and in rural schools. There was even some indication that the greater 

access to ICT in rural schools was more than could be explained by the difference 

in school size.

However, the greater level o f equipment in disadvantaged schools was not reflected 

in greater access to ICT. At all ages, more of the classes in other schools had some 

access to ICT. In addition access to ICT outside o f school hours was provided less

‘ Section 3.4.
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frequently in the disadvantaged schools, despite the obvious role o f  such access in 

addressing unequal home access.

7.4 Access to ICT, post-primary schools

A similar analysis o f access to ICT was conducted for post-primary schools. In 

calculating the access score for post-primary schools the classes included were 1̂ ‘ 

to 3'̂ '* year and 5'*’ to 6‘̂  year. Transition year was excluded because it is not offered 

in all schools. Thus for post-primary schools the maximum possible score was 20.

In general the smaller schools offered their students higher levels o f access to ICT. 

The smallest schools (Q l) had an average access score o f 10, while the largest had 

a score o f  8 (t-test, p=.000). However this pattern varied with location. In the rural 

and small town areas the smaller schools (Q l and 2) had higher access than the 

larger schools (Q3 and 4). In urban areas this pattern was reversed, and the larger 

schools had higher access.

Rural schools had higher access scores than urban schools, with an average o f 9.8, 

while urban schools scored 8.4, but this difference was not statistically significant. 

This pattern was not consistent across all school sizes. Small rural schools had 

higher access scores than urban schools, but for larger schools the position was 

reversed.

These data, recorded in the table below, suggest a weak pattern o f interaction 

between schools size and location, with greater access in large urban schools and 

small rural schools. By contrast the lowest access scores were in the large rural 

schools and in small suburban schools. In both cases the numbers o f schools were 

small, but the scores were less than 5, a level that could be achieved by occasional 

(less than 1 period per month) access for each o f the years o f  post-primary 

schooling.
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TABLE 7. 29: AVERAGE ACCESS SCORE FOR POST-PRLMARY SCHOOLS,

EXCLUDING DISADVANTAGED SCHOOLS, 2000'

School size. Rural Small
town

Suburban Urban All locations

Qi 10.8 11.2 4.5 7.3 10.1
Q2 11.9 11.1 9.6 7.8 10.4
0 3 7.0 9.5 10.1 9.7 9.1
0 4 4.9 8.3 7.7 8.5 8.0
All sizes 9.8 10.1 8.3 8.4 9.3

7.4a Access to ICT in disadvantaged post-primary schools

Unlike the primary schools, the disadvantaged schools reported a higher overall 

level o f access than other schools. The average access score for the disadvantaged 

schools was 11, compared with 9 in other schools (t-test, p=.000). As with the 

other schools, the smaller disadvantaged schools had higher access scores than 

large schools, and rural and small town schools had higher access than urban and 

suburban schools.

TABLE 7. 30: AVERAGE ACCESS SCORE FOR DISADVANTAGED POST-PRIMARY

SCHOOLS, 2000-

School size. Rural Small
town

Suburban Urban All locations

Ql 11.5 11.8 12.0 11.2 11.5
0 2 11.5 11.1 12.7 12.7 12.0
0 3 14.8 13.2 8.9 9.3 10.9
Q4 7,7 12.6 12.1 9.2 10.2
All sizes 11.6 12.0 11.2 10.7 11.3

A class by class analysis o f the access in disadvantaged primary schools confirmed 

that the disadvantaged schools offered higher access to ICT. This was true both for 

“frequent access” and for “any access” . In some cases the gap was quite 

substantial. In disadvantaged schools 60% o f 6'*’ year classes had frequent access to 

ICT, while this was only the case in 44% o f other schools (Graph 7.9).

' Full data table including numbers o f  schools in appendix L58. 

 ̂ Full data table including numbers o f  schools in appendix L59.
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Only a minority o f schools offered access to ICT outside o f  school hours. The 

differences between disadvantaged and other schools in this regard were small and 

not statistically significant. Slightly more o f the disadvantaged schools provided 

out o f hours access for senior cycle students, while slightly more o f  the other 

schools offered access to junior cycle students.

TABLE 7. 31: POST-PRIMARY SCHOOLS: ACCESS TO ICT IN DISADVANTAGED AND

OTHER SCHOOLS

Post
primary
schools
2000

% o f schools 
where this class 
has fre q u en t o r 
very freq u en t 
access to ICT

% o f schools where 
this class has some 

access to ICT

Chi square, 
p -value '

% o f  schools where 
this class has 
Outside hours 
access to ICT

Class Other
schools

Disadv.
schools

Other
schools

Disadv.
schools

O ther
schools

Disadv.
schools

1*' year 59.8 67.4 80.2 84.0 NS 25 25
2"“* year 42.5 58.3 64.5 74.3 .000 27 23
3'̂ '* year 26.7 39.4 47.9 57.7 .002 27 25
5''’ year 61.8 73.7 75.5 83.4 .001 26 28
6'*' year 43.6 60.6 61.8 72.0 .000 35 36

7.4b Post-primary school type and access to ICT

Level o f access also varied with type o f school. A high proportion o f community 

schools and colleges provided frequent access to ICT. In community schools 70% 

of first year classes had frequent or very frequent access to ICT. Comprehensive 

schools had lower levels o f access than the community schools and colleges, with 

only 47% providing frequent access to their first year classes.

Although the vocational schools had the highest level o f equipment (5 students per 

computer), and secondary schools had the lowest (14.4 students per computer), 

these figures were not reflected in the access they provided to students. The 

vocational schools provided less access to first and second year students than the 

secondary schools. In 65% of secondary schools first year classes had frequent 

access to ICT, while this was the case in only 54% o f vocational schools.

' Throughout this study the chi square statistic was normally calculated using the full range o f 

categories possible, as explained in Appendix O. Thus the chi square p-values show n in this table 

are calculated using all o f  the recorded categories o f  access to ICT within school hours (Never, 

Occasional, Regular, Frequent, Very Frequent).
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For all school types the percentage o f classes offered frequent access to ICT 

declined through the junior cycle, with third year classes having less access than 

second year, and second year less than first year. However this decline was less 

steep in vocational schools. In first year 65% o f secondary schools classes had 

frequent access to ICT, but by second year this had fallen to 48% and by third year 

to 34%. In vocational schools 54% o f first year classes had frequent access, 

compared with 44% o f second year classes, and 35% o f third year classes (Graph 

7.10).

Frequent access to ICT was provided in more o f the secondary schools than 

vocational schools, for all classes except third year and sixth year (the two 

examination classes). These differences were not statistically significant except in 

sixth year, where 58% of classes in vocational schools had frequent access 

compared with only 44% o f classes in secondary schools (t-test, p=.006).

TABLE 7. 32: FREQUENT ACCESS TO ICT, BY CLASS AND SCHOOL TYPE, POST

PRIMARY SCHOOLS 2000'

% with very 
frequent or 
frequent access

Com m unity
College

Com m unity
School

Com prehensive
School

Secondary
school

Vocational
school

First year 67.3 70.0 46.7 64.7 54.0
Second year 59.2 38.3 46.7 48.3 43.6
Third year 40.8 26.7 13.3 28.4 34.4
Fifth year 61.2 70.0 40.0 66.8 63.8
Sixth year 53.1 53.3 20.0 43.5 57.7

In the senior cycle a similar pattern emerged. Secondary schools provided higher 

levels o f access in fifth year than vocational schools, despite having less equipment. 

Although schools o f all types offered less frequent access in 6‘'̂  year, the decline 

was more steep in the secondary schools than in vocational schools (Graph 7.11).

For all classes, significantly fewer o f the vocational schools provided access to ICT 

outside o f school hours.

' Full data table in appendix L60.
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TABLE 7. 33: PERCENTAGE OF SCH OOLS PROVIDING ICT A C C E SS OUTSIDE

SCH OOL HOURS

Secondary V'ocational Chi square, secondarv  
and vocational 

schools, p -value’
1st Y ear 27.2 18.4 .032
2nd Y ear 28.4 18.4 .016
3rd Y ear 29.6 18.6 .008
Transition  Year 32.9 9.8 .000
5th Y ear 37.5 26.4 .014
6th Y ear 38.7 26.4 .007

7.4c Other program mes and access to ICT

The qualitative study offers some suggestion that engagement by schools in other 

programmes, particularly Post Leaving Certificate (PLC) courses, may impact on 

the level o f access provided in the school. However, the suggested direction o f the 

impact is unclear, with contradictory examples from different schools. In one 

school all o f the computer room time was taken up with PLC courses, and the 

“uniformed school” had virtually no access to IC T '. In another school the principal 

argued that PLC courses provided the funding to equip the school to a high 

standard, increasing the level o f  ICT access for the “m ainstream” classes.^

The survey asked schools to indicate how frequently ICT access was provided to 

each o f four programmes outside o f the conventional junior and senior cycles. 

These were:

• Transition Year (TY)

• Leaving Certificate Applied (LCA)

• Leaving Certificate Vocational Programme (LCVP)

• Post Leaving Certificate Courses (PLC)

‘ T h ro ug ho u t  this study the chi square  statistic w as norm ally  ca lcu la ted  us ing  the  full range o f  

categories  possible, as explained in A ppendix  0 .  In this case, on ly  seco nd ary  and  vocational 

schools w ere included in the calculation.

■ V ocationa l school, Wexford.

 ̂ C om m u n ity  school, Dublin.

236



C h a p te r  7 S o c ia l P a tte rn s  in IC T  in S c h o o ls

For the purposes o f analysis, schools which recorded that some ICT time was given 

to these groups were separated from those where there was no time recorded, or no 

reply. This analysis indicated that schools that gave some o f their computer time to 

PLC courses had more computers than other schools, and more favourable student- 

computer ratios. However their access scores were no different.

TABLE 7. 34: ACCESS SCO RES IN SCH OOLS W HERE SOM E ICT TIM E W AS GIVEN  

TO PLC COURSES

PLC courses Number o f  
schools

Average 
Number o f  
computers

Student:
computer

ratio

Average 
access score

Some access:
i.e. Very Frequent, Frequent, Regular or 
Occasional

186 60.7 8.6 9.6

No recorded access:
i.e. Never, Not Applicable or no reply.

434 35.0 14.8 9.6

TABLE 7. 35: ACCESS SCO RES IN SCH OOLS W HERE SOM E ICT TIM E W AS GIVEN  

TO TRANSITIO N YEAR

TY courses Number o f  
schools

Average 
Number o f  
computers

Student:
computer
ratio

Average 
access score

Some access:
i.e. Very Frequent, Frequent, Regular or 
Occasional

403 41.4 14.1 9.5

No recorded access:
i.e. Never, Not Applicable or no reply.

217 45.1 10.9 9.0

O f the 620 responding schools 403 reported some ICT time given to transition year. 

These schools had a slightly smaller numbers o f computers than other schools, and 

had less favourable student-computer ratios. Despite this, they had slightly higher 

access scores. Schools which gave some ICT times to LCVP or LCA classes also 

had slightly more equipment, but had slightly lower access scores than other 

schools.'

Thus there was no evidence that PLC courses were associated with a reduction in 

ICT access for other classes. On the contrary, schools with PLC courses had higher 

access scores. However, there were slightly smaller access scores in schools where 

ICT time was given to LCA and LCVP classes.

' Data tables in appendices L61 and L62.
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7.4d Conclusions

The data presented in section 8.3 indicate that at post-prim ary level, small schools, 

rural schools and disadvantaged schools were better equipped than other schools.

In all three cases, this advantage in equipment was reflected in greater access to 

ICT for school students. Small schools had greater access scores than large 

schools, and rural schools had greater access scores than urban schools. These 

patterns were not consistent for all sizes and locations, and the general pattern was 

that small schools provided better access in rural areas, but not necessarily in urban 

and suburban areas.

Disadvantaged schools also provided greater access to ICT within school hours, for 

all classes. H owever the non-disadvantaged schools provided greater access 

outside o f  school hours, except at senior cycle level.

One major inconsistency between the equipment pattern and the access pattern was 

with school type. Although vocational schools had the highest level o f  equipment, 

they did not provide more access to ICT. In fact secondary schools, which had the 

least favourable levels o f equipment, provided greater access to ICT in all but the 

examination classes (3"̂ ^̂  and 6’*’ year).

For all school types, access to ICT declined as exam inations approached. This 

removal o f  ICT from examination classes suggests that ICT is not seen in schools 

as supporting exam ination-relevant learning. It is interesting that the decline is most 

marked in the secondary schools, and least marked in the vocational schools. This 

may reflect a greater emphasis on examination perform ance in the secondary 

schools than in the vocational schools.

7.5 Equipment and access, causes for concern

This chapter began by raising the concern that the patterns o f  ICT skill in society, 

known as the digital divide, might be exacerbated by matching patterns o f ICT 

within schools. This concern may be expressed in the form o f two general 

questions, thus:
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1) Were students in rural areas receiving less access to ICT, thus reinforcing the 

rural-urban digital divide?

2) Were students from lower socio-economic backgrounds receiving less access to 

ICT, thus reinforcing the social digital divide?

The data presented above suggests that there was little cause for concern in terms o f 

geographical location. At both primary and post-primary levels rural schools were 

better equipped than urban and suburban schools. This advantage in equipment was 

also reflected in access, as rural schools provided more access to ICT than urban 

schools.

For both primary and post-primary schools the variation in ICT equipment with 

location was associated with variation in school size. As might be expected, more 

o f the rural schools were small, and the urban schools large. The variation with size 

was much greater than the variation with location, and the pattern at both primary 

and post-primary levels was that smaller schools were better equipped. The data 

suggest that the higher levels o f equipment in rural schools were mainly a result o f 

their smaller size. The differences in access were also mainly associated with 

school size, although rural primary schools provided slightly greater access to ICT 

than urban schools o f the same size.

There was therefore little to suggest that the pattern o f ICT in rural schools was 

reinforcing the rural-urban pattern o f ICT skill. On the contrary students in rural 

schools had both better-equipped schools and had more access to ICT within 

school.

7.5a IC T  and Social disadvantage

The question o f the relationship between in-school ICT and the socio-economic 

background o f the students was examined through comparison o f the designated 

disadvantaged schools and other schools. For post-primary schools a secondary 

analysis was done by comparing the different types o f school. In particular this 

focused on the comparison o f vocational schools, which have traditionally been 

associated with students from lower socio-economic backgrounds, with the 

secondary schools.
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Disadvantaged schools had more ICT equipment than other schools, at both 

primary and post-primary levels, presumably as the result o f  the additional funding 

they received. However this was not reflected in the access provided to students.

In disadvantaged primary schools the pupils received less access to ICT than pupils 

in other schools. At post-primary level this was reversed, and the students in 

disadvantaged schools received greater access, particularly in the examination 

years.

Students in disadvantaged schools and in vocational schools also received less out- 

of-hours access to ICT than students in other schools, despite the obvious role o f 

such access in counteracting lack o f home access. This was true for all classes in 

primary schools, and for post-primary schools up to junior cycle, but reversed for 

senior cycle.

At post-prim ary level the vocational schools were substantially better equipped 

than other schools, particularly the secondary schools. However this was not 

reflected in greater access to ICT. In fact they provided less access to ICT in all 

except the examination classes.

Taken overall this pattern indicates that students from low socio-economic 

backgrounds received less access to ICT at primary level, and their access 

increased at post-primary level. By contrast students in other schools received 

more ICT access at primary level, and their access reduced more steeply in post

primary examination years. Thus for the socially disadvantaged, access to ICT 

came later, and more o f it was in examination classes.

This pattern o f  greater use o f ICT in examination years in schools dealing with low 

socio-economic status students may be explained in one o f  two ways. Either these 

schools were using ICT in ways that contribute to examination performance, or 

they were less focused on examination performance than other schools, and used 

ICT as an alternative to examination-oriented teaching. In either case, this suggests 

that the type o f use o f ICT may have been different in these schools.
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7.6 Type of Use of ICT

This section is concerned with the suggestion that ICT m ight be used in different 

ways in schools serving students from lower socio-economic status backgrounds.

As reported in chapter 2, a number o f existing studies have suggested such patterns 

in other countries. In the US Becker reported that teachers working in “ low 

income” schools used computers more frequently in three o f the four main 

academic subjects, (ie English, Social Studies and M ath)'. He suggests that the 

explanation for this pattern may lie in the variation in the aims o f  com puter use by 

teachers in different types o f schools, with teachers w orking with the disadvantaged 

learners more likely to use computers for remediation and mastery exercises, while 

the teachers in more privileged schools were more likely to use com puters to 

achieve higher order objectives".

Similarly schools with higher SES students are reported to be more likely to engage 

in programming, while schools with lower SES students focus on “drill and 

practice” activities.^ There is also the possibility that the Internet may be used for 

higher order activities including more sophisticated searches and W eb publication.'^

The following sections explore whether such patterns occur in Irish schools, using 

data from the 2000 survey. This analysis is divided into three main themes.

Firstly, the data on use o f ICT within each subject area is used to exam ine whether 

disadvantaged schools focus more on the use o f  ICT in “core subjects” . Secondly, 

the proportion o f time spent on types o f ICT activity is used to exam ine whether 

disadvantaged schools place more emphasis on skill and practice software. The 

third area examined is the use o f the Internet, and the use o f  websites to publish 

student work.

' Becker, Henry. J. W h o’s W ired an d  W ho's Not. Report from the 1998 TLC survey published on 

the W eb at h u p :  \ \ \ v \ \  . c r i i o . u c i . e d u  i l c  h i m l  t 1 n d i n u s . h t m l  p5.

 ̂ Ibid., p6.

 ̂ President’s Com m ittee o f  A dvisors on Science and T echnology, R ep o rt to  the P res id en t on the U se  

o j Technology to Strengthen K -12  E ducation in the U nited  States, (M arch 1997), Section  7.2.

 ̂ See section 2.3.
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7.6a Type o f  use o f  IC T in disadvantaged primary schools 

Subjects in which ICT was used, primary schools

The Irish prim ary schools revealed a pattern o f  use w ithin subjects som ew hat 

sim ilar to that reported in the US, with significantly more o f  the d isadvantaged 

schools reporting regular or frequent use o f  ICT in Learning Support, M athem atics, 

Language and English. The greatest difference was in Learning support, where 

ICT was used regularly or frequently in 63%  o f  disadvantaged schools and 45%  o f  

other schools.

Significantly  more o f  the other schools (those not designated disadvantaged) 

reported regular use o f  ICT in History, G eography and Arts. M ore o f  the non

disadvantaged schools also used ICT in science and extra curricular activities, 

although these differences were not statistically significant.

TABLE 7. 36: PRIM ARY SCH OOLS USE OF ICT IN SUBJECT A R EA S, 2000

Primary schools, 
2000.

% o f schools using ICT 
frequently or regularly in 

this subject in non
disadvantaged schools

% o f schools using ICT 
frequently or regularly in 

this subject in 
disadvantaged schools

Chi square, 
p-value

Mathematics 69.3 80.8 .000
Language 67.6 80.2 .000
Irish 11.2 10.5
English 79.3 84.3 .001
SESE 19.6 21.5
History 47.9 43.0 .004
Geography 56.3 52.0 .019
Science 38.7 35.2
Arts Education 18.8 22.4 .019
Physical education 1.2 1.2
SPHE 6.0 7.6
Learning Support 44.8 63.4 .000
Extra Curricular 39.2 38.1

Type of software used, Primary schools

This pattern o f  more use o f  ICT in “core subjects” in d isadvantaged prim ary 

schools is consistent with the suggestion that disadvantaged schools m ay use ICT 

m ore for reinforcem ent than other schools. Further evidence to suggest this type o f  

d ifference is in the reported proportion o f  ICT time spent on different activities. At 

ju n io r level in prim ary schools, the disadvantaged schools reported m ore use o f  

“skill gam es” than other schools. Skill games on average accounted for 34.1%  o f
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the use o f ICT with junior classes in disadvantaged schools, while they amounted to 

only 29.6% o f ICT use in other schools (t-test, p==.0I8). The disadvantaged schools 

also gave significantly less o f their time to use o f  the Internet. Internet use 

accounted for an average o f 8% of ICT time in disadvantaged schools and 12% of 

time in other schools (t-test, p= .003). Disadvantaged schools also made slightly 

more use o f word-processing with junior classes.

For junior classes in the non-disadvantaged schools significantly more o f  the time 

was spent on the Internet (t-test, p=.003). They also reported that slightly more o f 

their use included use o f Database and Spreadsheets, Powerpoint and multimedia. 

Programming, and Simulations.

TABLE 7. 37: TYPE OF USE OF ICT IN JUNIOR CLASSES IN PRIMARY SCHOOLS, 

2000. (FIGURES ARE AVERAGE OF % OF ICT TIME SPENT ON EACH

ACTIVITY)

Junior primary 
A verage % use o f  ICT

W ord processing CD ROM W W W Skill Gam es Simulations

N on-disadvantaged 26.9 53.3 12.2 29.6 16.5
D isadvantaged 27.4 53.2 8.3 34.1 14.1
T-test, p-value NS NS .003 .018 NS

Junior prim ary 
A verage % use o f  ICT

Graphics Database
Spreadsheet

Pow erpoint
M ultim edia

Program m ing

N on-disadvantaged 15.9 10.1 13.5 18.9
Disadvantaged 15.6 6.4 11.9 1.0

There were similar difference for senior primary classes. In disadvantaged schools 

the senior classes spent slightly more o f  their ICT time on skill games. In the non- 

disadvantaged schools significantly more ICT time was spent on the Internet and 

Powerpoint and multimedia. Internet use accounted for 11% o f time in 

disadvantaged schools and 13% of time in other schools (t-test, p=.006). 

Powerpoint and multimedia accounted for 10% o f time in disadvantaged schools 

and 12%) o f time in other schools (t-test, p=.026).
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TABLE 7. 38: TYPE OF USE OF ICT IN SENIOR CLASSES IN PRIMARY SCHOOLS, 

2000. (FIGURES ARE AVERAGE OF % OF ICT TIME SPENT ON EACH

ACTIVITY)

Senior primary 
A verage % use o f  ICT

Word processing CD ROM W W W Skill G am es Sim ulations

N on-disadvantaged 34.3 35.6 13.0 18.0 12.5
Disadvantaged 33.5 34.4 11.2 18.6 11.5
T-test, p-value NS N S .006 N S N S

Senior primary 
A verage % use o f  ICT

Graphics Database
Spreadsheet

PowerPoint
M ultim edia

Programming

N on-disadvantaged 11.3 9.4 12.4 11.5
Disadvantaged 11.1 9.0 10.1 8.5
T-test, p -value NS N S .026 N S

U se o f  th e  In te r n e t

The data presented above indicate that in disadvantaged schools, a smaller 

proportion o f the ICT time was spent on the Internet. Despite the higher levels o f  

Internet connectivity in disadvantaged schools,' there were other indicators that 

lend support to the suggestion that the disadvantaged schools were making less use 

o f the Internet. Fewer o f the disadvantaged schools provided e-mail accounts for 

their pupils, and fewer allowed their pupils to use the Internet for research. Pupils 

used the Internet for research in 56% o f disadvantaged schools and 63% o f other 

schools (t-test, p=.014).

However, more o f the disadvantaged schools reported having a website. Websites 

were reported in 22%) o f disadvantaged schools and 13%o o f other schools (t-test, 

p=.000). Websites carrying some pupil work were reported in I3%> of 

disadvantaged schools and 8 % o f other schools (t-test, p=.000). This apparent 

inconsistency may in part be a result o f  greater involvement in pilot projects by the 

disadvantaged schools. In total 16% o f the disadvantaged schools were involved in 

the Schools Integration Projects (SIP) or other externally funded pilot projects, 

compared with 8 % o f other schools."

‘ See section 8.2a 

■ Data table in appendix L63.
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7.6b Type o f  use o f  IC T in disadvantaged post-primary schools 

Use of ICT in curricular subjects, post-primary

The disadvantaged post-primary schools’ use o f ICT in school subjects was slightly 

different from that o f other schools. The greatest difference was in English, where 

ICT was used regularly or frequently in 22% of disadvantaged schools, compared 

with 14% o f other schools (t-test, p=.038). More o f the disadvantaged schools also 

reported regular or frequent use o f ICT in Languages, Geography and Irish. By 

contrast more o f the other (non-disadvantaged) schools used ICT regularly in 

careers work, and in Arts and Music. Although there was little difference in the 

proportion o f schools using ICT regularly in Mathematics, fewer o f the 

disadvantaged schools used ICT frequently in M athematics.'

These patterns offer some, but not very consistent, support to the hypothesis that 

the disadvantaged schools were concentrating their use o f  ICT on “core subjects” .

If this hypothesis were correct it might be expected that there would be greater use 

o f ICT in English and Mathematics in disadvantaged schools, and while this was 

true for English, it was not the case for Mathematics.

One additional unexpected pattern was that the disadvantaged schools made less 

use o f  ICT for learning support and remedial work than other schools. This finding 

too seems contrary to the hypothesis.

Type of use of ICT, post-primary

There were also some differences in the type o f software used in disadvantaged and 

other schools. At junior cycle level the proportion o f time given to word-processing 

was significantly higher in disadvantaged schools, while the other schools gave 

more time to almost all o f the other types of activities and especially to 

programming. On average word-processing accounted for 54% o f ICT time in 

disadvantaged schools and 49% of time in other schools (t-test, p=.027). By

' D ata tab le in appendix  L 64.
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contrast, programming accounted for only 0.6% o f time in disadvantaged schools, 

and 4% o f time in other schools, (t-test, p=.016).'

At transition year there were no statistically significant differences in the 

proportion o f time spent on different applications by disadvantaged and other 

schools. However the disadvantaged schools spent slightly more o f their ICT time 

on word-processing, CD ROM, skill games and graphics. The other schools gave 

more time to all o f the other activities, including programm ing, the Internet and 

simulations.^

At senior cycle level the disadvantaged schools also gave a greater proportion o f 

their ICT time to word-processing, skill games and graphics. W ord processing 

accounted for 46% o f the time in disadvantaged schools and 41%  o f that in other 

schools (t-test, p=.028). The other schools again gave a greater proportion o f  the 

time to all o f the other activities, including the Internet, programm ing, simulations 

and careers.^

Thus at all three stages o f post-primary education where data were collected (junior 

cycle, transition year and senior cycle), the disadvantaged schools gave a greater 

proportion o f  their ICT time to word processing. The difference was statistically 

significant for both junior and senior cycles. By contrast the other schools gave 

more o f  their time to programming, the Internet and database and spreadsheets. For 

some o f the other applications, the pattern was more variable. For example, at 

junior cycle level the disadvantaged schools gave more o f their time to careers, 

while at senior cycle the other schools gave more time to careers. Conversely in 

disadvantaged schools less o f the time was given to graphics at jun ior cycle but 

more o f  the time in transition year and senior cycle.

This analysis provides only weak support for the hypothesis that the use o f ICT in 

disadvantaged post-primary schools concentrated more on skill and practice 

software than on other applications. Skill software accounted for slightly more o f 

the ICT time in transition year and senior cycle, but the differences were not

' Data table in append ix  L65. 

■ Data table  in appendix  L66. 

 ̂ Data table in append ix  L67.
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statistically significant. The data suggest that the disadvantaged schools devoted 

more o f their ICT time to word-processing, and spent less time on a broad spectrum 

o f other applications. However, it is not safe to infer from this that the use o f  ICT 

was focused on applications involving lower order skills, as word processing may 

be used in a range o f different ways.

Use of the Internet

The data above indicates that the disadvantaged schools devoted slightly less o f 

their ICT time to use o f the Internet, in junior and senior cycles and in transition 

year. Although the disadvantaged schools had more Internet-connected computers 

per student, and more had internal school networks, fewer o f them provided e-mail 

accounts for students. Similarly, student use o f the Internet for research was 

reported in only 81% of disadvantaged schools but 85% o f other schools.

Slightly fewer o f the disadvantaged schools had a school website, and the website 

was maintained by students in only 11% of disadvantaged schools and 17% of 

other schools. Fewer o f the disadvantaged schools had student work published on 

their websites. This occurred in 9.7% o f disadvantaged schools and 11.2% o f other 

schools.

These findings reveal that while disadvantaged schools had more Internet 

connectivity, and greater participation in pilot projects, they made less use o f the 

Internet on all o f the available indicators.

7.6c Post-primary school type and type o f use o f  ICT

Use o f ICT in school subjects and School type, post-primary.

As reported previously, vocational schools and secondary schools had very 

different patterns o f access to ICT. This section examines this difference further, 

comparing the type o f use o f ICT in different school types. Given that vocational 

schools have traditionally been associated with students from lower socio

economic status backgrounds, the vocational schools might be expected to follow 

the pattern o f the disadvantaged schools in their use o f ICT.

Vocational schools made significantly less use o f ICT in subject areas. Vocational 

schools had an average subject score o f 6.5, compared with 8.4 for secondary
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schools (t-test, p=.000). Where there was subject use o f ICT, it was concentrated in 

different subjects. Significantly more o f the vocational schools made use o f  ICT in 

technology. ICT was used in technology in 40% of vocational schools and 32% of 

secondary schools (chi square, p=.015). Slightly more o f  the vocational schools 

also made use o f ICT in business, but the difference was not statistically 

significant.

Significantly more o f the secondary schools made use o f ICT in Mathematics, 

Geography, History, Religion, Careers Guidance, Art and Music. More o f the 

secondary schools also reported extra-curricular use, with 60% reporting regular 

use o f ICT for extra curricular projects, compared with 55% of vocational schools.'

Type of use of ICT and school type, post-primary

At junior cycle level vocational schools spent significantly less o f their ICT time on 

the Internet and on programming. Internet activities accounted for an average o f 

15% o f time in secondary schools and 12% in vocational schools (t-test, p=.048). 

Programming amounted to 0.9% o f ICT time in vocational schools but 5% o f time 

in secondary schools (t-test, p=.048).^

In transition year the vocational schools spent significantly less o f their time on 

programming, but there were no other significant differences.^

In senior cycle vocational schools spent significantly more time on word- 

processing and graphics, while secondary schools spent more time on careers 

software and programming. W ord-processing occupied an average o f  46% o f the 

ICT time in vocational schools and 41% of that in secondary schools (t-test, 

p=.01I)."

Although the differences were not always statistically significant, at all three stages 

in the post-primary system at which data was collected, the secondary schools 

allocated more o f their ICT time to programming, the Internet and careers

' D ata  table  in appendix  L68. 

 ̂ D ata  table in appendix  L69. 

 ̂ Data table  in appendix  L70. 

■' Data table in appendix  L 7 1.
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guidance. By contrast, the vocational schools devoted more o f their ICT time to 

word processing at junior and senior cycles, while the two were almost the same at 

transition year. Vocational schools also gave more o f their time to CD ROM and 

graphics at both junior and senior cycle levels.

As with the comparison o f disadvantaged and other schools earlier, these findings 

provide some weak support for the hypothesis that the schools serving the students 

from low socio-economic backgrounds focused on a narrower range o f  ICT 

applications, making more use o f word processing and less use o f  the Internet.

This suggestion is supported by the figures for use o f the Internet. The vocational 

schools had far higher levels o f Internet connectivity, and more o f  them reported 

student use o f  the Internet for research. However more o f  the secondary schools 

reported providing e-mail accounts to students, having a website, and involving 

students in Web publication. In addition significantly more o f the secondary 

schools had their websites maintained by students (chi square, p=.024).'

7.6d Type o f  use, conclusions.

The suggestion that schools serving students from less privileged backgrounds may 

focus their use o f ICT in subjects on a smaller number o f  “core subjects” was partly 

supported by the data. At primary level significantly more o f the disadvantaged 

schools made use o f ICT in English, Mathematics, Languages and Learning 

Support, and significantly less in History, Geography and Arts. A t post-primary 

level significantly more o f the disadvantaged schools made use o f  ICT in English, 

but fewer used ICT in Careers, Art and Music.

A parallel pattern appeared in the vocational schools. The vocational schools made 

less use o f ICT in subject areas, and their use was concentrated on different 

subjects. Significantly more o f them used ICT in technology, while significantly 

fewer o f them used ICT in a range o f subjects including M athem atics, Geography, 

History, Religion, Careers, Art and Music.

' Data table in appendix  L72,
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A lthough these findings do not provide a clear list o f  subjects on w hich use in 

concentrated, they indicate that in the schools serving the less privileged students 

subject use o f  ICT was focused in a different way from  other schools. In 

disadvantaged prim ary schools this concentration was on w hat could be described 

as “core subjects” . At post-prim ary level the focus was m ore specifically on 

English and in vocational schools the concentration was on technology.

A second initial hypothesis was that the schools serving the less privileged m ight 

focus on different types o f  application o f  ICT, in particular concentrating on drill 

and practice activities at the expense o f  applications involving higher order 

thinking. There was some evidence o f  a greater em phasis on skill softw are in 

disadvantaged schools. D isadvantaged schools m ade significantly  m ore use o f  skill 

software at ju n io r prim ary level, and slightly m ore use at senior prim ary level and 

at transition year and senior post-prim ary level.

These findings also suggest that the use o f  ICT in the d isadvantaged and vocational 

schools involved m ore word processing, and less o f  the m ore challenging 

applications. D isadvantaged and vocational schools consistently  m ade less use o f  

the Internet and program m ing. They also made less use o f  database/spreadsheet, 

Pow erPoint and m ultim edia, and sim ulations at m ost levels. A t all o f  the post

prim ary levels, the disadvantaged and vocational schools m ade m ore use o f  word 

processing.
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TABLE 7. 39: SUMMARY OF VARIATION IN TYPES OF ICT APPLICATION USED, AS 

INDICATED BY THE PERCENTAGE OF ICT TIME GIVEN TO EACH

* indicates 
statistically 
significant 
difference

Disadvantaged prim ary D isadvantaged post
prim ary

V ocational (com pared with 
secondary)

Junior M ore:
Skill gam es*, W ord 
processing

Less:
Internet*, 
Program m ing, 
Sim ulations, 
PowerPoint, Database

M ore:
W ord processing*, 
careers

Less:
Program m ing*, 
Internet, Database, 
graphics

M ore :
W ord processing, CD ROM, 
Sim ulations, Graphics, 
Powerpoint.

Less:
Internet, Database, 
Powerpoint, Program m ing*, 
C areers

Transition
year

M ore:
W ord processing, Skill 
gam es, graphics

Less:
Sim ulations*, 
P rogram m ing, Internet, 
D atabase

M ore:
G raphics

Less:
Internet, Sim ulations, 
D atabase, Program m ing*, 
Careers

Senior M ore;
Skill gam es (slightly) 

Less:
Internet*, Powerpoint*, 
Program m ing, 
Sim ulations, D atabase

M ore:
W ord processing*, Skill 
gam es. Sim ulations, 
graphics

Less:
Internet, Database, 
Powerpoint, 
Program m ing, Careers

M ore :
W ord processing*, CD 
ROM , Skill gam es, 
Graphics*

Less:
Internet, Sim ulations, 
D atabase, Program m ing*, 
Careers*

Despite the importance o f  Internet experience in the social rationale for ICT as 

described in Chapter 1, one o f  the most consistent patterns in this analysis was the 

smaller proportion o f  ICT time devoted to the Internet in disadvantaged and 

vocational schools. This was matched by evidence from other indicators in Internet 

use. Although the disadvantaged and vocational schools had better Internet 

connectivity, they seemed to make less use o f  it. Fewer o f  the disadvantaged 

schools provided e-mail accounts for students, and allowed students to use the 

Internet for research. Disadvantaged post-primary schools and vocational schools 

were less likely to have a website than other schools, and fewer o f  them had student 

work published on their websites.
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7.7 Social patterns, conclusion

With the increasing focus on the concept o f an “ information society”, there is 

concern that those without ICT skills, and particularly inform ation handling and 

research skills may be socially excluded, giving rise to a “digital divide” .' While 

schools are frequently seen as agents to counter such a trend, there is evidence from 

the US and UK that schools vary in their level o f ICT equipm ent and usage, and 

that these variations may mirror rather than counter the social patterns o f  ICT skill.^

This chapter has examined whether such a digital divide existed within Irish 

schools, exploring the dimensions o f the schools’ geographical location and size 

and the socio-economic status o f the students.

Geographical patterns

The data indicated that rural schools were better equipped than urban or suburban 

schools by 2000. This was reflected in greater access to ICT in these schools, at 

both primary and post-primary levels. Much o f the variation with location was 

explained by the variation in school size. Smaller schools were better equipped 

than larger schools and provided greater access to ICT. These findings are 

consistent with the pattern reported in the US and UK, where rural schools have 

been found to have better levels o f equipment per student than urban schools.^ The 

finding that smaller schools were generally better equipped than larger schools was 

also consistent with the US data, as is the suggestion that much o f  the differences 

may have been a result o f the smaller size o f the rural schools.'*

Social disadvantage

The pattern was not so consistent for the schools serving the students o f  lower 

socio-economic status. Both disadvantaged schools and vocational schools were

' Stephen McNair,. “The Emerging Policy A genda” in L earn in g  to  B ridge  the D ig ita l D iv id e , (Paris; 

OECD, 2000), p i 0.

■ See section 2.2.

 ̂ See section 2.2d.

■' See section 2.2e.
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better equipped than other schools, but this was not always reflected in greater 

access to ICT. At primary level the disadvantaged schools provided less access to 

ICT, while at post-primary level the disadvantaged and vocational schools provided 

more access mainly in examination classes. Disadvantaged schools also provided 

less access to ICT outside o f  school hours than other schools, despite the 

importance o f this as a compensatory measure for those without home access.

These findings suggest that there remains cause for concern about the social digital 

divide, as students who are least likely to have home access to a computer receive 

less access in school, especially in the early part o f their schooling.

These findings echo the pattern reported in the US where studies have reported that 

schools with more poor students may be at a disadvantage in terms o f ICT access. 

However the patterns are different in one important respect. In the US, the studies 

have suggested that schools serving poorer students are at a disadvantage because 

they have less equipment,' while in Ireland the data suggests that the disadvantaged 

schools provide less access to some classes despite having more equipment.

The pattern reported in the US may be easily explained in terms o f  variations in 

funding, especially where schools are funded from local taxes, which vary with the 

wealth o f the district. Even where this obvious funding difference does not occur, 

there are other mechanisms some schools may be more easily able to raise funds 

through parents than others.^ In addition schools near to large industries may be 

able to attract more equipment in donations from those industries, a factor which 

could be quite significant given the Eurobarometer finding that one in five 

computers in European primary schools came from non-government donations’.

However in the Irish case the pattern is less easily explained. The failure to provide 

greater access to ICT despite having higher levels o f equipment suggests that the 

provision o f ICT was being determined by decisions taken within the school, rather

' See section 2.2a and 2.2c.

 ̂ Department for Education and Employment. Survey o f  Information technology in Schools 1996. 

Statistical Bulletin no 3 (March 1997), pi 1.
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than by the amount o f equipment available. Thus access to ICT may be seen as a 

construct o f school thinking, which appears to vary with the SES o f the students.

Further evidence o f the different construction o f ICT in the schools serving the 

least privileged students was provided by the analysis o f  the type o f use o f  ICT. In 

general the disadvantaged and vocational schools used ICT in a narrower range o f 

subjects. The disadvantaged schools concentrated on what might be considered 

core subjects, while the vocational schools concentrated on technology. By 

contrast other schools tended to make greater use o f  ICT in Arts, M usic and 

humanities.

The disadvantaged and vocational schools also focused their use o f  ICT on a 

different range o f applications. They tended to make more use o f  word processing 

and skill games, but less use o f  the Internet, and a range o f  other applications 

including database/spreadsheet, Powerpoint/multimedia and simulations. It cannot 

be assumed that word processing necessarily involves only lower order skills or 

that use o f  Powerpoint necessarily involves some more creative task. Nevertheless 

these findings suggest a greater concentration on a narrow er range o f  applications 

in the disadvantaged and vocational schools.

The disadvantaged and vocational schools also tended to make less use o f the 

Internet. Despite greater connectivity, they spent less o f  their ICT time on the 

Internet at all levels, and tended to make less use o f it for student research. At post

primary level they also made less use o f the Internet as a means o f  publishing 

student work.

These variations in the type o f use o f ICT also seem consistent with findings from 

the US, where studies have suggested that the use o f  ICT with disadvantaged 

students places more emphasis on drill and practice programm es, and use o f ICT in 

“core subjects” , compared with better-off students.^ H owever the key difference is 

that in the US studies this pattern was found in a context where there were fewer

' European C om m ission. E uropean you th  in a D ig ita l A ge: eE urope 20 0 2  B enchm arking. Draft 

W orking docum ent o f  the C om m ission  services Based on the Eurobarometer surveys o f  February 

2001, p i 1.

■ See section  2.3.
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computers in the disadvantaged schools.' This variation could therefore be 

explained in terms o f the suggestion that the “higher-order” applications o f ICT in 

education are associated with high levels o f computer equipment.^ However in the 

Irish case the disadvantaged schools had higher levels o f equipment, again 

suggesting that the type o f use o f ICT was a product o f factors within the school.

Taken as a whole these findings suggest two major conclusions. The first is 

concerned with whether the inequalities in access to ICT in Irish schools are likely 

to reinforce the existing inequalities in ICT skill in society.^ These findings suggest 

that there is little cause for concern in the geographical pattern, with rural schools 

exceeding the level o f access o f urban and suburban schools. However the data 

provide reasonable cause for concern that students from less privileged 

backgrounds may receive less access to ICT at school, and that it may come later in 

their schooling. In addition their use o f ICT may be more focused on basic ICT 

skills such as word processing, and on skill software, with less time devoted to the 

more varied and creative uses o f ICT.

The second conclusion is that these patterns were not a result o f  the pattern o f 

equipment or funding, but resulted from choices made within the schools. As a 

result o f there variations in the way ICT is constructed in schools, the ICT 

experience o f a student in a disadvantaged or vocational school may be quite 

different from those o f a student in another school, in ways which give further 

advantages to the already privileged.

This is not intended to suggest that the disadvantaged or vocational schools 

deliberately set out to design a less interesting or challenging pattern o f use o f ICT. 

When asked to indicate their educational priorities for ICT, disadvantaged primary 

schools assigned significantly higher priority to greater integration o f ICT, ensuring 

equality, and providing ICT access and skills for parents. At post-primary level the 

disadvantaged and vocational schools also assigned significantly higher priority

' See section 2.2a.

’ See section 4.6.

 ̂ Infomiation Society  C om m ission, Inform ation Society Ireland. Third R eport o f  Ireland's  

Information S ociety  C om m ission. (Ireland: Information Society  C om m ission , D ecem ber 2000), p68.
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than other schools to ensuring equality for girls, and supporting parents, although 

interestingly not to ensuring equality for those without home access.' However 

these intentions were not reflected in the use o f ICT with students. If, as suggested 

here, the shape o f ICT usage in schools is not determined by funding or by 

deliberate school priorities, this raises the question o f what factors help to shape 

schools’ use o f  ICT. These factors will be examined in chapter 9.

‘ Data tables in appendices L73 toL75,
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CHAPTER 8

ICT AND GENDER, A COMPARISON OF SINGLE SEX 

BOYS’ AND GIRLS’ SCHOOLS

The research cited in Chapter 3 revealed gender patterns in ICT skill and usage, 

both internationally and in Ireland. There is some evidence that this gender 

difference is also found in young people, with girls having less com puter skill and 

interest than boys.' The gender pattern in young people may be associated with 

differences in access, as some studies have found that girls w ith high access to 

computers have attitudes similar to those o f boys.^

The existence o f this difference is a major challenge for schools. Early data from 

the lEA suggest that girls are less likely to have home access to a com puter and that 

girls form the majority o f those who only have com puter access at school.^

However to ensure equality o f outcome the role o f schools m ust go beyond being 

the regulators o f  access, as the OECD has declared;

Several things are needed i f  girls are to be given better scope fo r  using 
and learning about ICT. One is that teachers must be better aware o f  
the difference in girls ’ and boys ’ use o f  ICT and work actively to give 
both sexes equal opportunities. The learning environment must be 
arranged in such a way as to appeal to girls, giving them equal access 
to equipment and ample opportunities to pursue their own interests 
independent o f boys.

Despite the important potential role o f schools in addressing this issue, schools may 

be further enhancing rather than reducing the gender divide. The gender gap in 

attitudes appears to grow during the period o f schooling, and some studies have

‘ See sections 3.2 and 3.3.

 ̂ See section 3.3d.

 ̂ Ingeborg Janssen Reinen and Tjeerd Plomp, “Gender and Computers: A nother A rea o f  Inequity in 

Education?”, in Schools. Teachers. S tudents an d  C om puters: a C ross N a tio n a l P ersp ec tiv e  ed. by  

W.J. Pelgrum, I.A.M . Reinen Janssen and Tj. Plomp (Amsterdam: lE A , D ecem ber 1993), p l0 8 .

Sten Lungdahl, “ ICT, Equity and the C hallenge o f  L ifelong Learning: T he Sw ed ish  Approach”, in 

Learning to B ridge  the D ig ita l D iv ide  (Paris: O ECD, 2000), pp110-111 .
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found schools allowing boys to get more access to computers than girls.' In 

addition, there is some evidence that boys may have a broader range o f  ICT 

experiences at school, and few schools have specific policies to address gender 

issues.“ Thus there are a number o f mechanisms by which schools may 

inadvertently enhance the gender divide.

This chapter examines the gender divide in Irish schools. The analysis is focused on 

differences at school level, where the existence o f large numbers o f  single-sex 

schools provides an opportunity to compare the extent and use o f ICT in boys’ and 

girls’ schools. It must also be recognised that there may also be intra-school gender 

differences in mixed schools, but these surveys provide little data at this level.

The analysis begins with a comparison o f the level o f ICT equipment in boys’ and 

girls’ schools. The second section then examines student access to ICT. The 

analysis then examines how ICT was used in boys’ and girls’ schools. This begins 

with an examination o f the type o f software used (section 8.3). The following 

section focuses specifically on the use o f the Internet, in view o f the suggestions 

that it may have specific appeal to girls. Then section 8.5 considers the subjects in 

which ICT was used.

The later parts o f the chapter look at how boys’ and girls’ schools have responded 

to the challenge o f ICT. They begin with an analysis o f  teacher ICT skill and 

participation in training (section 8.6). This is followed by a consideration o f  the 

school structures and priorities for ICT. Finally, section 8.8 considers whether the 

gender pattern varies with SES.

O f a total o f 2,742 primary schools that responded to the survey and indicated the 

gender o f their pupils, 84% were mixed. Valid responses were received from 263 

boys’ schools and 171 girls’ schools. The mixed schools were on average smaller 

in size than the single sex schools with an average o f 124 pupils compared with 211 

in the single sex schools. This size difference is partly explained by the large 

numbers o f small rural primary schools, most o f which are mixed. O f the 1,603 

schools reporting their location as rural, 97.5% were mixed. Among the single sex

' See section 3.4.

 ̂ See sections 3.4a and 3.4h.
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schools, the g irls’ schools were slightly larger with an average o f 267 pupils 

compared with 196 for boys’ schools.

TABLE 8. 1: PRIM ARY SC H O O LS, 2000 DATA

Prim arv schools 2000 Single sex boys Single sex girls M ixed
N um ber o f  Schools 263 171 2,308
A verage pupils per school 196 267 124

The majority o f post-primary schools responding to the survey were mixed, 

although there were higher proportions o f  single sex schools than was the case in 

the primary sector. O f the total, 61% were mixed, w ith 18%> single sex boys’ and 

22% single sex girls’. The single sex girls’ schools were larger than boys’ schools, 

with an average o f 541 pupils, compared with 474 for boys’ schools.

TABLE 8. 2: POST-PRLNLA.RY SCH O O LS, 2000 DATA

Post-prim ary schools 2000 data Single sex boys’ Single sex g irls’ M ixed
N um ber o f  Schools 106 128 361
Average pupils per school 473.8 541.2 400.7

8.1 Gender differences in ICT equipment and infrastructure

One o f the possible gender inequalities is in the level o f  ICT equipm ent in boys’ 

and girls’ schools. The finding in the ITIP study that g irls’ schools had fewer 

computers than average raises the possibility that girls schools were slower to 

invest in ICT than other school types.' This section examines this general 

hypothesis that girls’ schools were at a disadvantage in terms o f  ICT equipment, 

when compared with boys’ schools.

If such a pattern existed, it is unlikely to be a result o f  the pattern o f  government 

funding o f  schools. There were similar numbers o f boys’ and girls’ single sex 

schools and they were o f similar size. However a gender pattern could result from 

different attitudes to girls’ use o f  ICT at local level, either in the school or in the 

community. Two different possible mechanisms could be advanced to explain such 

a pattern. It is possible that girls’ schools spent a sm aller proportion o f  their

'Cyril Drury, ITlP study, 1995, cited in An Roinn Oideachais. Subm ission by the D epartm ent o f  

Education to the Inform ation Society Steering Com m ittee  (Septem ber 1996), p4.
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resources on ICT, perhaps as a result o f different priorities or different attitudes to 

ICT. Alternatively it may be that the girls’ schools had less money available to 

spend, due to smaller parent contributions, especially in the period before the IT 

2000 grants. If a gender pattern emerged as a result o f such attitudinal differences, 

the gender gap might be expected to be greater in the period before the start o f IT 

2000, where much o f the expenditure on ICT was at the discretion o f the individual 

school.

8.1a Stiident-computer ratio

Analysis o f the pupil-computer ratio in primary schools reveals a gender gap, 

although the differences were small and not statistically significant. In 1998 single

sex boys’ schools were better equipped than girls’ schools. M ixed primary schools, 

although smaller in size, fell between the two. Between 1998 and 2000 the 

situation in all primary schools improved and the gap narrowed dramatically 

(Graph 8.1). Despite this narrowing o f the gap, in 2000 boys’ schools were over

represented among the best-equipped schools. Nineteen percent o f  boys’ schools 

had less than ten pupils per computer, compared with only eleven percent o f girls’ 

schools (Graph 8.2).

TABLE 8. 3: PUPIL-CO M PUTER RATIO IN PRIM ARY SCH O O LS

Primary schools Single Sex Boys Single Sex Girls Mixed
Pupils per computer 1998 51.6 62.1 57.0
Pupils per computer 2000 18.0 18.8 18.1

The pattern in post-primary schools was quite different. In 1998, the mixed post

primary schools were the best equipped in terms o f students per computer, with an 

average o f 20 students per computer. Much o f this was explained by the over

representation o f the better-equipped vocational, community and comprehensive 

schools in the mixed schools. However when these schools were excluded, even 

the mixed secondary schools were better equipped than the single sex schools. 

There was very little difference in the level o f equipment o f boys’ and girls’ single 

sex schools, and the girls had a slight advantage, with 29.5 students per computer, 

compared with 30.7 in boys’ schools.

Between 1998 and 2000 the numbers o f computers increased in all types o f post

primary schools. The mixed schools remained better equipped in terms o f students
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per computer than other schools. However during this period the boys’ schools 

overtook the girls’ schools (Graph 8.3). By 2000 there were 15.2 students per 

computer in boys’ schools compared with 16.9 in g irls’ schools.

TABLE 8. 4; STUDENT-CO M PUTER RATIO IN PO ST-PRIM ARY SCH O O LS

Post-primary schools Single Sex 
Boys

Single Sex 
Girls

Mixed
Secondary

Mixed, 
all types

Students per computer 1998 30.7 29,5 27.0 20.4
Students per computer 2000 15.2 16.9 14.9 11.0

Although the differences in averages were small, boys’ schools were consistently 

over-represented among those with the best levels o f  equipment, while girls’ 

schools were consistently among those with the lowest (Graph 8.4).

8.1b School networks

A second dimension to the ICT infrastmcture is the sophistication o f the school 

network. While this is a limited indicator, dependent on school decisions about the 

location o f computers and the kind o f use to which they are to be put, the presence 

and scale o f school networks provide some insight into the technical infrastructure 

in schools.

At both primary and post-primary levels, networks were more developed in boys’ 

schools than in girls’ schools. At primary level, few schools had a network in 1998. 

However by 2000 more o f the boys’ schools had a network and where networks 

existed there were more computers connected to them, despite the slightly smaller 

size o f boys’ primary schools. Boys’ primary schools reported significantly more 

classroom computers connected to a network than the girls’ schools (t-test, p=.015).

TABLE 8. 5: NETW O RK S IN PRIM ARY SCHOOLS

Primary schools, 2000 data. Single Sex Boys Single sex Girls Mixed
% o f schools with a network 29.7 26.3 16.0
Number o f  computers per network 13.5 13.4 9.1
Students per networked computer in 
schools with a network

25.5 30.9 25.8

At post-primary level the boys’ schools also had more developed networks. In 

1998 slightly more o f the boys’ schools had a network and their networks were 

slightly larger, with an average o f 16 computers networked, compared with 14 in 

g irls’ schools. The gender gap remained in 2000. Slightly more o f the boys’
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schools had a network, and boys’ schools with networks had significantly more 

computers networked, with average network sizes o f  28 in boys’ schools and 23 in 

girls’ schools (t-test, p=.027). This left the boys’ schools with a more favourable 

ratio o f students per networked computer than the g irls’ schools.

TABLE 8. 6: NETWORKS IN POST-PRIMARY SCHOOLS

Post-primary schools S ingle Sex B oys S ingle sex  Girls M ixed.
% o f  schools w ith a network 1998 51 49 50
% o f  sch ools w ith a network 2000 78 77 81
N  o f  com puters per network 1998 16 14 22
N  o f  com puters per network 2000 28 23 34
Students per networked computer in 
schools w ith a network, 2000

29 .6 46 .4 26.4

8.1c Internet access

The level o f Internet connectivity in schools is also an im portant dim ension to the 

analysis o f gender patterns in ICT infrastructure. Access to the Internet is clearly 

important in providing the skills for participation in an inform ation society.

Internet access may be particularly important in g irls’ schools, in view o f the 

suggestion that it may provide an application o f technology o f  more interest to girls 

and hence may act to bridge the gender gap in ICT usage.'

While this might suggest that Internet connectivity would be greatest in g irls’ 

schools, in fact the opposite was the case. In 1998 the proportion o f  primary 

schools connected to the Internet was greater in boys’ schools than in girls’ schools. 

By 2000 Internet connectivity was almost universal, but more o f  the boys’ schools 

had the Internet available on multiple machines, giving the boys’ schools an 

average o f  115 pupils per Internet-connected computer, com pared w ith 168 for 

girls’ schools.

' Gill V alentine, Sarah H ollow ay and N ick  Bingham , “C hildren’s social netw orks. Virtual 

C om m unities and O n-line Spaces” . Report o f  the Cyberkids research project, published on-line  

(1999) at vvw w.shef.ac.uk/~g/staft7valentine gil 1/about.htm. cited in Chapter 2.
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TABLE 8. 7: INTERiNET CONNECTIVITY IN PRIMARY SCHOOLS.

Prim ary schools Single Sex Boys Single sex G irls M ixed
% o f schools with Internet access 1998 15.8 12.4 13.7
Average num ber o f  computers with 
Internet access 2000

4.6 4.0 2.5

Pupils per Internet-connected 
com puter in schools with Internet 
access, 2000. T-test, boys’ and girls’ 
schools, p=.000.

114.9 168.0 79.3

Internet connectivity was similarly better developed in b oys’ schools at post

primary level. In 1998 a greater proportion o f  the b oys’ schools had Internet 

access. By 2000 boys’ schools had significantly more computers connected with an 

average o f  21 computers with Internet access compared with 16 in girls’ schools (t- 

test, p=.029). As a result in boys’ schools there was an average o f  87 students per 

Internet-connected computer, compared with 114 in girls’ schools.

TABLE 8. 8: INTERNET CONNECTIVITY IN POST-PRIMARY SCHOOLS.

Post-prim ary schools Single Sex Boys Single sex G irls M ixed
% o f schools with Internet access 1998 74.8 66.2 77.8
Average num ber o f  computers with 
Internet access 2000.

20.5 15.8 21.6

Students per Internet com puter in 
schools with Internet access, 2000

87.2 114.3 72.9

8. Id Peripherals

There were also some variations in the peripheral equipment available in the 

schools. At primary level more o f  the boys’ schools had scanners and digital 

cameras, while more o f  the girls’ schools had data projectors and laptops. At post

primary level, more o f  the boys’ schools had all o f  these devices.

TABLE 8. 9: PERIPHERALS IN PRIMARY SCHOOLS

Primary schools 2000 Single Sex Boys Single sex G irls M ixed
% o f schools with a scanner 79.1 74.3 65.3
% o f schools with a digital camera 27.0 19.9 19.0
% o f schools with a laptop 10.6 14.0 9.5
% o f schools with a data projector 3.8 5.3 2.0
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T A B L E  8. 10: PERIPHER.A.LS IN P O S T -P R I M A R Y  S C H O O L S

Post-primary schools 2000 Single Sex Boys Single sex Girls Mixed
% o f  schools with a scanner 84.3 94.6 94.3
% o f  schools with a digital camera 51.9 42.6 55.4
% o f  schools with a laptop 32.4 26.4 35.8
% o f  schools with a data projector 39.8 36.4 44.9

The major exception to the pattern was the numbers o f printers, where girls’ 

schools had greater numbers. There are a number o f possible explanations for this. 

Greater numbers o f printers may be a reflection o f lower levels o f networking, as 

networked schools may prefer to have a smaller number o f  shared printers. 

Networked printers are more likely to be laser printers, which may explain part o f 

the pattern in post-primary schools, where the boys’ schools reported higher 

numbers o f laser printers, but lower numbers o f other printers. A second possible 

explanation for the pattern is that girls’ schools may place greater emphasis on 

activities such as word processing, and hence on printers.

8.1e Conclusions - gender and ICT infrastructure

Overall, these data offer some evidence to support the hypothesis that boys’ schools 

were better equipped than girls’ schools. At primary level the boys’ schools were 

better equipped in 1998, but the gap had almost been eliminated by 2000. At post

primary level both boys’ and girls’ single sex schools lagged behind mixed schools 

in 1998. However between 1998 and 2000 the boys schools improved their 

position at a faster rate than other school types, almost reaching the level o f the 

mixed secondary schools. A lthough these differences were small and not 

statistically significant, they raise the possibility that boys’ and girls’ schools may 

have been adopting ICT at slightly different rates.

Although the differences in numbers o f computers were relatively small, there were 

more substantial, and in some cases statistically significant differences in the level 

o f technical sophistication o f the ICT infrastructure in the schools. Boys’ schools 

had more o f most o f the peripherals, and had more developed networks and Internet 

connectivity.
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8.2 Gender differences in access to ICT

Self-evidently the amount of equipment is not a definitive indicator o f usage. The 

investigation of gender patterns therefore requires some examination o f how the 

computers were used. The first part of this examination is concerned with the 

amount of use of ICT by each class. Existing research, cited in Chapter 3, provides 

some suggestions as to patterns which may emerge. Girls may make lower use o f 

ICT in school, and may make less use of access after school hours.' The pattern o f 

these findings might suggest the hypothesis that girls’ schools make less use of ICT 

both within and outside of school hours.

There are also suggestions that the usage gap between boys’ and girls may increase 

with age. These findings give rise to a tentative hypothesis that a gender gap in use 

of ICT would be greater at second level, or at least in the early years o f second 

level schooling.

The extent and frequency of use o f ICT were assessed through table D1 of the 

questionnaire, which asked schools to identify the classes that made use o f ICT and 

the frequency with which each pupil would use it. From these replies an overall 

access score was calculated, indicative of both the number o f classes using ICT and 

the frequency of their use. As described in chapter 5.4a, this is a single composite 

figure giving a numerical score representing the number o f classes with access to 

ICT and the frequency with which they have access.

8.2a Pattern o f  Access within Primary schools

Contrary to the initial hypothesis, the access scores suggest that girls’ schools 

provided significantly greater access to ICT than boys’ schools at primary level. 

Girls’ schools had an average score of 17.5, compared with 15.3 for boys’ schools.

TABLE 8. 11: ACCESS SCORE, PRIMARY SCHOOLS

B oys’ schools; M ean A ccess  score 15,3
G irls’ schools; M ean A ccess score 17.5
T-test, p-value .003

‘ See section 3.4.

'  See section 3.4c.
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This finding was supported by analysis o f  the classes that made regular, defined as 

at least monthly, use o f ICT. For all ages from Junior Infants to 6‘̂  class, a greater 

proportion o f the classes in girls’ schools made regular use o f ICT than in the boys’ 

schools (Graph 8.5). In 1®‘ class for example, there was regular access to ICT in 

81% o f boys’ schools and 83% o f girls’ schools. In 6'*’ class there was regular 

access in 88% o f boys’ schools and 90% o f girls’ schools. These differences were 

relatively small and only statistically significant for the youngest three classes. 

Junior Infants, Senior Infants and 1̂ ‘ class (chi square, p=.000 in all three cases).

Although the general pattern was that there was slightly greater access to ICT in 

g irls’ schools, there were three exceptions to this pattern:'

• Very frequent access to ICT,

• Access for learning support or remedial classes, and

• Access outside school hours.

Access to ICT on a “very frequent” basis was reported by a greater proportion of 

boys’ schools than girls’ schools. This was true for all classes from Junior Infants 

to 6th class. In third class for example, 19% of boys’ schools had very frequent 

access to ICT, compared with only 15% o f girls’ schools. However more o f the 

boys’ schools also reported no use o f ICT at all with each class. This unusual 

pattern suggests that more o f the boys’ schools had taken extreme positions on ICT, 

having either no use o f very frequent use.

The second exception to the general pattern was in the area o f  learning support or 

remedial classes, which were more frequently given access to ICT in boys’ schools. 

In boys’ schools 85% of learning support/remedial classes had access to ICT, 

compared with 81% of those in girls’ schools.

The third exception was in access outside school hours, which was higher in the 

boys’ schools. Junior infants classes had access to ICT outside school hours in 4% 

o f both boys’ and girls’ schools. This gap grew slightly wider for older classes, and 

by 6'*’ class there was access outside hours in 19% o f boys’ schools and 13% of

' Data in appendices M l and M2.
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girls’ schools. The opposite was the case for learning support/remedial classes, 

where the g irls’ schools provided more out-of-hours access.

These data suggest that g irls’ primary schools were providing greater access to ICT 

for all regular classes, while boys’ schools were providing more access for remedial 

classes and after hours activities. This pattern is consistent with the suggestion that 

boys, and therefore boys’ schools, may view ICT partially as a hobby, and therefore 

use it more for after-school activities and to attract weak learners.

8.2b Pattern o f  Access within Post-primary schools

At post-prim ary level pattern o f access to ICT was quite different. The boys’ 

schools had higher access scores, with an average score o f  9.7, compared with an 

average o f 8.7 in g irls’ schools. However this difference was not statistically 

significant.

A year-by-year analysis reveals a reversal o f the pattern between junior and senior 

cycles. At junior cycle more o f the boys’ schools provided regular access to ICT. 

For example in year there was regular (or greater) access in 81% o f boys’ 

schools and 66% o f g irls’ schools. In second year there was access in 64% o f boys’ 

schools and 45% o f g irls’ schools.

In transition year and at senior cycle this pattern was reversed, with greater access 

in girls’ schools. For example in 6th year, there was access to ICT in 57% o f girls’ 

schools and 44% o f boys’ schools (Graph 8.6).
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TABLE 8. 12: ACCESS TO ICT IN POST-PRIMARY SCHOOLS

Y ear B o y s  
% regular  

or m ore

G irls  
% regular  

or m ore

C hi square, 
sin g le  sex  

sc h o o ls  o n ly , 
p -v a lu e '

P' year 81 66 .0 0 7
2" ‘̂  year 64 45 .028
3̂ '* year 39 31 N S
T ransition  Y ear 74 88 N S
5"’ year 68 77 N S
6 ‘*' year 4 4 57 N S

There was a matching pattern with regard to “very frequent” access to ICT. 

Slightly more o f the boys’ schools provided very frequent access in second and 

third year, while more o f the girls’ schools provided very frequent access in senior 

classes.^

The pattern o f access outside o f school hours also changed with age. In first year, 

slightly more o f the girls’ schools had out-of-hours access. However for the older 

classes there was slightly more out o f hours access in boy’s schools. The one 

exception to this was transition year, where there was more access in girls’ 

schools.^

These data revealed a small difference in access to ICT between boys’ and girls’ 

schools. Although boys’ schools had slightly greater access scores, the difference 

was small and not statistically significant. However there was a difference in 

emphasis, with boys’ schools providing greater access to jun ior classes, while 

girls’ schools provided greater access to senior classes.

' T hrough out this study the chi square statistic  w a s  norm ally  ca lcu la ted  u s in g  the fu ll range o f  

ca teg o r ies  p o ss ib le , as exp la in ed  in A p p en d ix  O. T hus the ch i square p -v a lu e s  sh o w n  in th is tab le  

are ca lcu la ted  u s in g  all o f  the recorded ca teg o r ies  o f  a c ce ss  to ICT w ith in  sc h o o l h ou rs (N ev er , 

O cca sio n a l, R egular, Frequent, V ery  Frequent). H o w ev er  o n ly  s in g le  s e x  sc h o o ls  w ere  in c lu d ed  in 

the ca lcu la tion .

 ̂ D ata in app en d ix  M 3.

 ̂ Data in app en d ix  M 4.
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8.2c Overall pattern o f  access

These data provide little evidence to support the hypothesis that girls in single sex 

schools were at a disadvantage in terms o f access to ICT, when compared with 

single sex boys’ schools. At primary level the girls’ schools provided greater 

access. At post-primary level the boys’ schools provided slightly greater access, 

but only at junior cycle.

The changes in access with age were partly consistent with the patterns suggested 

by other studies. As suggested in the COMPED study,' boys did not have an 

advantage in access in primary schools, but they did in the early part o f  post

primary school. Following the pattern observed by Becker and Sterling,^ girls in

school use o f ICT increased during post-primary school, overtaking boys by senior 

cycle.

There was some support for the hypothesis that boys’ schools provide greater 

access to ICT outside o f school hours. In all regular primary school classes, and 

senior classes in post-primary schools, there was greater out-of-hours access in 

boys’ schools. G irls’ schools provided more out o f hours access for transition year, 

first year, and remedial classes in primary schools.

8.3 Types of applications of ICT used in boys’ and girls’ schools

A num ber o f studies have reported gender differences in the types o f use o f ICT 

made by boys and girls.^ Girls were reported to be less interested in ICT, to use a 

sm aller range o f applications and to concentrate more o f their use on word 

processing. Other studies have reported similar patterns within schools, with girls 

making greater use o f word processing. There has also been some suggestions that

' Ingeborg Janssen Reinen and Tjeerd Plomp, “Gender and Computers; Another Area o f  Inequity in 

E ducation?”, in Schools, Teachers, Students and Com puters: a  C ross N ation al P ersp ec tive  ed. by 

W.J. Pelgrum , I.A .M . Reinen Janssen and Tj. Plomp (Amsterdam; lE A , D ecem ber 1993).

 ̂ H.J. B ecker and C.W . Sterling, “ Equity in School Computer Use: National Data and N eglected  

C onsiderations”, Journal o f  E ducational Com puting Research, Vol. 3 N o. 3 (1987), p302.

 ̂ See section  3.4a
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the gender gap was greater for older classes.' However, these studies have mostly 

focused on differences in use within mixed schools. If these patterns were 

replicated in Irish single sex schools, it might be expected that:

• Boys’ schools would use a broader range o f ICT applications than g irls’

schools.

• Boys’ schools would show a greater focus on technical uses o f  ICT.

• G irls’ schools would show a greater emphasis on word processing.

• The greatest gender gap in use o f word processing would appear in older 

classes.

The examination o f the patterns o f type o f use o f  ICT in this study is based 

primarily on question D4 of the survey, which provided a list o f  types o f  software 

and asked schools to indicate the proportion o f student use o f  software in each type. 

The list o f types o f software was as follows:

TABLE 8. 13: TYPES OF SOFTWARE INCLUDED IN QUESTION D4 ON THE 2000

SURVEY

Prim ary Schools Post-prim ary schools
Writing packages such as word processors Writing packages such as word processors
CD ROM resources CD ROM resources
World Wide Web / Internet World Wide Web /  Internet
Skill/practice games Skill/practice games
Simulations / exploratory environments Simulations / exploratory environments
Graphics (drawing) Graphics (drawing)
Spreadsheets / database Spreadsheets /  database
Presentation and Multimedia Presentation and multimedia
Programming (e.g., C++, HTML) Programming (e.g., C++, HTML)

Careers software (e.g ., Qualifax)

The question, recognising that this information was unlikely to be readily available 

in schools, asked schools to estimate the usage. Given the level o f  generalisation 

and estimation involved, these data must be treated with some caution. Despite this 

limitation, these data provide a basis for comparison o f  usage between boys’ and 

girls’ schools. This comparison was based on three statistics extracted from the 

data;

' See section 3.4c.
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• The percentage o f schools that reported some use under each heading.

• The average o f “percentage o f ICT time” in the schools that reported some use.

• An overall usage index, calculated from the product o f these tw o.' This usage 

index is an approximate calculation o f the percentage o f ICT time nationally 

devoted to each application.

8.3a Applications used more in g irls’ schools than in boys’ schools

The data provided some support for the hypothesis that more o f the ICT usage in 

girls’ schools was devoted to word processing. In the schools that made use o f 

word processing, it occupied a greater proportion o f ICT time in girls’ schools for 

all ages except junior primary classes. The overall usage index was also greater for 

girls’ schools for all except junior primary classes.

There was also some support for the suggestion that the gender gap increased with 

age. G irls’ schools made slightly less use o f word processing than boys’ schools at 

junior primary level and slightly more at senior primary level. The gap increased in 

post-primary schools and in junior post-primary level and transition year the 

differences were more substantial and statistically significant. H owever in senior 

cycle in post-primary schools the gap was slighdy smaller and not statistically 

significant.

T A B L E  8. 14: F R E Q U E N C Y  O F  U SE  O F W O R D  P R O C E S S IN G , 2000

Word
processing

% o f
b oys’

schools

% o f
g irls’

schools

% o f  
time in 
b oys’ 

schools

% o f  
time in 
g irls’ 

schools

T-test,
p -value

B o y s’
schools
usage
index

G irls’
schools
usage
index

D ifference
G irls’
index
m inus
B o y s’.

Junior primary 48 50 30 26 N S 14.4 13.0 -1 .4
Senior Primary 71 76 35 37 N S 24.9 28.1 3.3
Junior post
primary

81 72 47 56 .012 38.1 40.3 2.3

Transition year 69 80 35 42 .008 24.2 33.6 9.5
Senior post- 
primary

74 82 39 43 N S 28.9 35.3 6.4

' The calculation was U sage Index =  % o f  schools using x % o f  ICT tim e / 100. Thus for exam ple if  

50% o f  schools used a particular application, and on average it accounted for 30%  o f  their ICT use, 

this w ould result in a usage index o f  15 (=50x30/100).
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W ord processing was not the only application that made up a greater proportion o f 

ICT time in g irls’ schools than in boys’ schools. The girls’ schools also spent more 

o f their ICT time on CD-ROM resources, skill games and careers software.

G irls’ schools spent more o f their ICT time on CD-ROM resources at all levels 

except junior post-primary. The difference was greatest at junior primary level, 

where CD-ROM  use accounted for 55% o f ICT time in the schools using them, but 

only 45% o f time in the boys’ schools. G irls’ schools also reported greater use o f 

skill games at all levels except senior primary classes, and o f  careers software at all 

post-primary levels, although the differences were not statistically significant.'

' Data tables in appendices M5 and Mi l ,
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TABLE 8. 15: FREQUENCY OF USE OF CD ROM RESOURCES, 2000

C D  R O M % o f
b o y s ’

schoo ls

% o f
g ir ls ’

schoo ls

% o f  
tim e in 
b o y s ’ 

schools

% o f  
tim e in 
g ir ls ’ 

schoo ls

T -test,

P -
value

B o y s’
schoo ls
u sage
index

G ir ls ’
schoo ls
usage
index

D ifference
G irls ’
index
m inus
B o y s’.

Ju n io r p rim ary 60 67 45 55 .002 27.0 36.9 9.9
S en io r P rim ary 75 75 34 35 N S 25.5 26.3 .75
Ju n io r p o s t
prim ary

61 47 12 13 N S 7.3 6.1 -1.2

T ransition  year 43 59 9 11 N S 3.9 6.5 2 .6
Sen io r post- 
p rim ary

44 57 10 10 N S 4,4 5.7 1.3

8.3b Applications used more in boys’ schools than in girls' schools

A series o f the appUcations o f ICT were used more extensively in boys’ schools. 

These included the Internet, Powerpoint and multimedia, database and 

spreadsheets, graphics and simulations. The difference was particularly consistent 

in the case o f the Internet, where boys’ schools reported greater use at all ages. The 

difference was greatest at junior cycle post-primary, where use o f the Internet 

accounted for 15% o f ICT use in boys’ schools and 12% o f use in g irls’ schools.

TABLE 8. 16: FREQUENCY OF USE OF THE INTERNET, 2000

In ternet u se % o f
b o y s’

schools

% o f
g ir ls ’

schoo ls

% o f  
tim e in 
b o y s ’ 

schools

% o f  
tim e in 
g ir ls ’ 

schoo ls

T -test,
p -v a lu e

B o y s’
schoo ls
usage
index

G ir ls ’
schoo ls
usage
index

D ifference
G irls ’
index
m inus
B o y s’.

Ju n io r p rim ary 14 9 11 7 N S 1.5 0.6 -0.9

S en io r P rim ary 57 44 12 11 N S 6.8 4.8 -2 .0

Ju n io r p o s t
p rim ary

65 51 15 12 N S 9.8 6.1 -3.6

T ransition  year 61 64 19 15 N S 11.6 9.6 -2 .0

S en io r p o s t
p rim ary

63 66 16 14 N S 10.1 9.2 -0 .8

The boys’ schools also reported higher use o f database and spreadsheet at all levels 

except transition year. These differences were greatest at post-prim ary level. 

Database and/or spreadsheets were used in 60% o f boys’ post-prim ary schools with 

junior cycle students, accounting for 19% of their ICT use. This was significantly 

greater than the usage in girls’ schools where it was used by 44% o f schools and
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accounted for 14% of ICT usage (t-test, p=.029). There was a smaller difference in 

senior cycle, where database and/or spreadsheet were used in 57% of boys’ schools 

and 59% of girls’ schools accounting for 22% and 17% of ICT usage (t-test, 

p=.038).'

Boys’ schools made more use of graphics at all levels, especially in senior cycle 

post-primary, where graphics software was used in 39%. of boys’ schools and 

represented 10%> of their use of ICT, but used in 41%> of girls’ schools and 

accounted for 6% of their use of ICT (t-test, p=.007).^ The boys’ schools made 

more use of Powerpoint and multimedia software at all but senior cycle post

primary level, and made more use of simulations at all levels. However in both 

cases the differences were not statistically significant.^

There was very little use of ICT for programming. The very small numbers of 

primary schools reporting use for programming may make comparisons unreliable, 

especially as there is a risk of some schools having misinterpreted the term. At 

post-primary level, girls’ schools report slightly more use of programming at junior 

cycle level, and boys’ schools report more at transition year and senior cycle.'*

8.3c Gender pattern o f  type o f  use

Overall, the data provided little evidence to support the suggestion that the use of 

ICT in girls’ schools was focused on a narrower range o f applications than that in 

boys’ schools. The girls’ schools generally reported greater usage in four of the ten 

categories provided, word processing, CD ROM, skill games and careers software. 

Boys’ schools reported greater use of the Intemet, Spreadsheet/database, graphics, 

simulations and multimedia (Summaries in graphs 8.7 to 8.9).

Although many of the differences recorded in this analysis were small and not 

statistically significant, they offer some suggestion that girls’ schools were making 

less use of the applications of ICT which might be considered “high tech”,

' D a ta  t a b le  in a p p e n d ix  M8.

 ̂ D a t a  t a b le  in a p p e n d ix  M7.

 ̂ D a t a  t a b le s  in a p p e n d ic e s  M 6  and M 9, 

^ D a ta  t a b le  in a p p e n d ix  M 10.
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including the Internet, spreadsheet/database and graphics. The areas where the 

g irls’ schools reported greater use than boys’ schools included areas where the 

learner requires less technical skill such as CD ROM resources, skill games and 

careers databases.

The data did support the hypothesis that the use o f ICT in g irls’ schools was more 

focussed on word processing than that in boys’ schools. The gender gap in the use 

o f  word processing was greater in post-primary schools, although it was smaller in 

senior cycle than in junior cycle.

8.4 Use of the Internet in schools

The data in the previous section indicate that the use o f  Internet accounted for a 

greater proportion o f ICT time in boys’ schools than in girls’ schools. This section 

examines the other available indicators o f the nature and extent o f use o f the 

Internet, both for the purposes o f triangulation and to examine variations in the 

manner in which the Internet was used.

The question o f a gender pattern in Internet use is o f  particular interest for a 

number o f reasons. The idea o f an information society is heavily reliant on the 

Internet and hence learning to handle on-line resources appropriately is an 

important part o f the social rationale for ICT in schools.' Existing data indicates a 

strong male bias in Internet skills thus underlining the importance o f Internet access 

in schools. While this might suggest that at present the Internet is more attractive to 

males, leading to the hypothesis o f greater use o f the Internet in boys’ schools, 

other researchers have suggested that the Internet is an application o f ICT which is 

more attractive to girls than boys and may act as a mechanism for drawing girls in 

to technology.'

' This  a rg u m en t  is described in m ore  detail in chapte r 1. 

 ̂ See sec t ion  3.3c.
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8.4a Extent o f  Internet use

The data seem to support the suggestion in the previous section that Internet use 

was greater in boys’ schools than in girls’. When schools were asked to estimate 

the amount o f time spent online each month, the boys’ schools reported more 

online time. In primary schools the average time spent online in boys’ schools at 

12.2 hours, compared with 9 hours in girls’ schools. At post-primary level these 

figures were 39 and 28 hours for boys and girls respectively.

TABLE 8. 17: MEAN ONLINE HOURS PER MONTH, 2000

2000 data B oys’ schools G irls’ schools M ixed
schools

T-test, bo y s’ and 
g irls’ schools, p - 

value
Primary 12.2 9.0 8.2 NS
Post-prim ary 38.8 28.3 48.7 NS

This is consistent with the pattern o f equipment where boys’ schools had more

computers connected to the Internet than girls’ schools, both in absolute terms and 

in proportion to their student numbers.' At both primary and post-prim ary levels, 

more o f the boys’ schools had ISDN lines, and more o f them had the Internet 

routed to multiple computers. In addition at post-primary level more o f  the boys’ 

schools provided e-mail accounts for their students than girls’ schools.

TABLE 8. 18; INTERNET INFRASTRUCTURE

2000 Single Sex Boys Single sex G irls M ixed
% o f prim ary schools with ISDN 
access

25.1 23.4 13.2

% o f schools with Internet access 
routed to m ultiple machines

16.7 16.4 7.0

% o f post-prim ary schools with ISDN 
access

75.9 66.7 67.6

% o f post-prim ary schools with 
Internet access routed to multiple 
machines

65.7 59.7 62.1

% o f post-prim ary schools where 
students are provided with e-mail 
accounts

20 16 19

8.4b Use o f  Internet fo r  research

Internet infrastructure and online time are not adequate indicators o f student use o f 

the Internet, as time online might result from teacher use or other non-student

‘ See section 8.1
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activities. The survey asked schools to indicate whether or not there was some 

student use o f the Internet for research. A later question asked schools how many 

o f their students used the Internet for research. The responses to these questions 

indicate that in most schools there was some use o f the Internet for research and 

that this was more extensive in boys’ schools at primary level.

At primary level some pupil research was reported in 61% o f boys’ schools and 

49% o f girls’ schools (chi square, p=.012). Greater proportions o f the pupils in 

boys’ schools were recorded as using the Internet for research. At post-primary 

level the difference was smaller and not significant.

TABLE 8. 19: STUDENT USE OF THE INTERNET FOR RESEARCH

Single Sex B oys S ingle sex  Girls M ixed
% o f  primary school pupils reported to 
use the Internet “frequently” or 
“occasionally”

20 13 18

% o f  post-primary students reported to 
use the Internet “frequently” or 
“occasionally”

31 30 37

Relative to the numbers o f schools using the Internet for research, slightly more o f 

the girls’ schools reported use o f the ScoilNet website. While this pattern was 

weak and not statistically significant, it may be that a greater proportion o f the 

Internet use in girls’ schools was viewing known sites, rather than using searches to 

locate unknown sites.'

8.4c Websites

Use o f the Internet for research is only one o f the possible uses o f the Internet in 

schools. A second possibility is the use o f the Internet for publication o f student 

work. Such work may provide authentic and motivating tasks for students and may 

involve the use o f ICT in facilitating constructivist approaches to learning.

However activity o f this type is not necessarily indicated by the presence o f a 

school website, as school websites may be teacher created, or the work o f a few 

skilled enthusiasts.

The survey distinguished different types o f school Web presence by asking;

' See appendix M 12.
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a) whether or not there was a school website,

b) whether or not it was maintained by pupils/students, and

c) if it carried curricular work produced by pupils/students.

In primary schools the number involved in Web publication was low, but there 

were marked gender differences. Twenty-seven percent o f boys’ schools had a 

website, compared with only 12% o f g irls’ schools. The website was maintained 

by pupils in 8% of the boys’ schools but in only 2% o f the girls’ schools. More o f 

boys’ schools also had curricular or project work published on their websites, 

although the gender gap was smaller than in the case o f maintenance. Fourteen 

percent o f the boys’ schools had curricular material on their website, compared 

with 5% o f girls’ schools.

TABLE 8. 20: PRIM.A.RY SCHOOLS: GENDER PATTERN IN WEB PUBLICATION

Primary schools % o f
b o y s’

schools

% o f
girls’

school

% o f
m ixed

schools

Chi square, single sex  
schools on ly , p -value

The school has a w ebsite 27 12 13 .000
The w ebsite is maintained  
by pupils

8 2 4 .002

The w ebsite carries pupils 
project or curricular work.

14 5 8 .008

At post-primary level more o f the boy’s schools had a website and more had the 

website maintained by students. Fifty five percent o f the boys’ schools had a 

website, compared with 43% o f girls’ schools. In 25%> o f the boys’ schools the 

websites were student maintained, but this occurred in only 11% o f g irls’ schools. 

Despite the greater numbers o f websites in boys’ schools, the same proportions o f 

boys’ and girls’ schools (12%) had student produced curricular or project work on 

their website.
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TABLE 8. 21; POST-PRIMARY SCHOOLS: GENDER PATTERN IN WEB PUBLICATION

Post-primary schools % o f
b oys’

schools

% o f
girls’

school

% o f
m ixed

schools

Chi square, sing le  sex  
schools only, p -valu e

The school has a 
w ebsite

55 43 45 N S

The w ebsite is 
maintained by Students

25 11 14 .004

The w ebsite carries 
Smdents project or 
curricular work.

12 12 10 N S

8.4d Conclusion

The preceding analyses have identified a series o f  differences in the use o f  the 

Internet between boys’ and girls’ schools. These differences may be summarised 

as follows:

• Boys’ schools had better Internet connectivity, as more o f  them had ISDN 

access and more had Internet access on multiple computers.

• Boys’ schools spent more time online each month, and Internet use accounted 

for a greater proportion o f their total ICT time than in girls’ schools.

• More o f the students in boys’ schools used the Internet for research.

• More o f the boys’ schools had a website and had students involved in website 

maintenance.

These data provide little to support the earlier suggestion that the Internet acts as 

the acceptable face o f technology for girls. Rather, the available indicators point to 

a greater and more consistent gender gap in Internet access and usage than was 

found in the use o f ICT generally. Although girls’ schools provided greater access 

to ICT than boys’ schools at primary level, the boys’ schools had more Internet 

access. Similarly at post-primary level, where the pattern o f ICT access was 

variable, boys’ schools provided more Internet access for all ages.

There was also some evidence to suggest that the boys’ and g irls’ schools may use 

the Internet in different ways. Some indicators suggest greater emphasis on the 

technical aspects of the Internet in boys’ schools, and a greater focus on the
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curricular usage in girls’ schools. Boys’ schools reported greater student 

involvement in website maintenance, and more o f them had a Web presence. For 

g irls’ post-primary schools more o f the Web presence involved the publication o f 

student work. Similarly in the case o f Internet research, more o f the students in 

boys’ schools were involved in Web research, but there were indications of 

relatively greater use o f the ScoilNet website in girls’ schools.

8.5 Use of ICT in subject areas

Some o f the uses o f ICT in schools are focussed on learning about the technology, 

while other uses are aimed at learning with technology. This distinction is o f 

particular importance in the context of the pedagogical rationale,' which is 

concerned with the use o f ICT to enhance teaching and learning o f other curricular 

areas. In this study the distinction was made through the questions that asked 

schools to identify the subjects in which ICT was used and the frequency o f use. 

This was an imperfect measure, as there was no indication o f the quality or context 

o f the use o f ICT within the subject area. Nevertheless it provided an indication o f 

ICT usage integrated in some way into curricular subjects.

The extent o f integrated use o f ICT was measured using the Subject Use Score, an 

aggregate o f the number o f subjects in which ICT was used in each school, 

weighted by the frequency o f use.^ The Subject Use Score indicated that at both 

primary and post-primary levels girls’ schools made more use o f ICT in subject 

areas than boys’ schools. At primary level girls’ schools had an average score o f 

12.2, while boys’ schools had an average o f 11.8. At post-primary level the 

difference was greater, with the g irls’ schools having an average score o f 8.7 and 

the boys’ an average o f 7.3.

' See sec t ion  1.1b.

 ̂ The calculation  o f  the Subject Use Score is described in section 5.4b.
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TABLE 8. 22: AG G REG ATE ICT SUBJEC T USE SCO RE

Aggregate score based on the frequency 
o f  use in each subject

Boys’ 
schools 

Mean score

Girls’ 
schools 

Mean score

T-test, p-value

Primary schools 11.8 12.2 NS
Post-primary schools 7.3 8.7 NS

These data suggest a greater focus on the use o f  ICT within subject areas in g irls’ 

schools. It is however not safe to conclude that g irls’ schools place a greater 

emphasis on learning with technology than boys schools. At post-prim ary level the 

g irls’ schools also reported greater use o f external certification o f  ICT skills. Some 

external certification was in use in 63% of girls’ schools and 43%  o f boys’ schools.

8.5a Subjects in which ICT was used

Existing research has reported an association between ICT and particular subject 

areas, typically Mathematics and Sciences. It has also been suggested that this 

association may be a factor in discouraging girls’ use o f ICT.' If  this is indeed a 

factor, then it might be expected that ICT would be associated with different 

subjects in boys’ and girls’ schools. The data partly supports such a suggestion, 

with a series o f small gender differences in the subjects in which ICT was used 

(Graph 8.10).

At primary level slightly more o f the girls’ schools reported use o f  ICT in SESE, 

Mathematics, English, Arts Education and Languages. However more o f  the boys’ 

schools used ICT in History, Geography, Physical Education and Learning Support. 

In all cases the differences were small, except in SESE where ICT was used in 45% 

of girls’ schools and 38% o f boys’ schools (chi square, p=.033).^

At post-primary level more o f the boys’ schools used ICT in Technology and 

Science, while more o f the girls’ schools used ICT in Art and Music^. Forty-nine

' See section 3.4e.

 ̂ Data in appendix M13. 

 ̂ Data in appendi.x M l 4.
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percent o f boys’ schools used ICT in Technology compared with 33% o f girls’ 

schools (chi square, p=.023). ICT was used in Art in 43% o f girls’ schools and 

24% o f boys’ schools (chi square, p=.024) and ICT was used in Music in 52% of 

girls’ schools and 14% o f boys’ schools (chi square, p=.000). However it must be 

noted that in these subjects there may also have been variation in the subject 

availability in the girls’ and boys’ schools.

With the exception o f these three subjects, the differences in ICT usage in subject 

areas were small and not statistically significant. While the boys’ schools reported 

more use o f ICT in Science and Technology, both reported equal use in Business, 

and girls’ schools reported greater use in all other subject areas (Graph 8.11).

Overall these data suggest that at primary level the use o f ICT in girls’ schools was 

concentrated slightly more on the core subjects, such as English and Mathematics, 

while boys’ schools made slightly greater use o f ICT in areas such as humanities 

and learning support. At post-primary level the use o f ICT in boys’ schools was 

concentrated more on Science and Technology, while the girls’ schools made 

greater use o f ICT in a broader range o f subjects.

8.6 Teacher ICT skill and course participation

This section is concerned with the teachers in the boys’ and girls’ schools. If  ICT 

is o f greater interest to males, as suggested by some o f the research cited in Chapter 

3,' then it might be expected that there would be a greater culture o f interest in ICT 

in boys’ schools, and that more o f  the teachers would have ICT skills or take up the 

training offered. This section examines three aspects o f teachers and ICT. The first 

part considers teachers’ participation in training provided under IT 2000, while the 

second and third parts examine the pattern o f teacher ICT skill in 1998 and in 2000.

8.6a Participation in IC T  courses

The survey asked schools to indicate the total number o f teachers who had attended 

at least one ICT course. In both primary and post-primary schools participation in

‘ See section 3.2.
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ICT training courses was significantly higher in the girls’ schools than in the boys’ 

schools. At primary level 79% o f teachers in boys’ schools and 86% o f teachers in 

girls’ schools reported attending at least one course. On average 7.8 teachers from 

each boys’ primary school attended some training, compared with 10.8 teachers 

from each g irls’ post-primary school (t-test, p=.000).

The same pattern arose at the post-primary level. In the boys’ schools a total o f 

58% o f teachers had attended some courses, compared with 63% o f teachers in 

girls’ schools. On average 17.5 teachers in each boys’ school attended a course, 

compared with 22.5 teachers in each girls’ school (t-test, p=.001).

Types o f courses attended

There were also some differences between boys’ and girls’ schools in the types o f 

courses attended by the teachers.’ Three main patterns emerged. Firstly, the 

courses concerned with basic skills were attended by a greater proportion o f 

teachers from girls’ schools than from boys’ schools. Secondly, the very technical 

courses were attended by a greater percentage o f teachers from boys’ schools than 

from girls’ schools. Finally, more o f the girls’ schools provided support for their 

teachers to attend courses.

Two o f the courses provided by NCTE were aimed at providing basic ICT skills for 

teachers. These two courses, known as Phase 1 and Phase 2, were attended by 

significantly more teachers from girls’ schools than from boys’ schools. At primary 

level an average o f 8.6 teachers from each girls’ school attended the NCTE Phase 1 

course, compared with 6.1 from each boys’ school (t-test, p= .000). These figures 

represent 66% of teachers in g irls’ schools and 57% o f teachers in boys’ schools. 

Similarly the NCTE Phase 2 course was attended by an average o f  5.4 teachers 

from each girls’ primary school and 3.8 from each boys’ school (t-test, p= .000). 

The same pattern emerged at post-primary level where on average 18.8 teachers 

from each girls’ post-primary school attended the Phase 1 course, but only 14.9 

from each boys’ school (t-test, p=.012).

' D a t a  t a b l e s  in a p p e n d i c e s  M 15 a n d  M 16.
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The second pattern was that teachers from girls’ schools were under-represented at 

some o f the most technical courses. At both primary and post-prim ary levels, more 

o f the teachers from boys’ schools attended the course on First Line Maintenance. 

At primary level more o f the teachers from boys’ schools also attended the courses 

on creating a school website and multimedia authoring. At post-prim ary level more 

o f  the teachers from boys’ schools attended the Internet and e-mail course.

At both levels the girls’ schools reported providing more support for staff to attend 

the courses. At primary level 25% o f girls’ schools and 16% o f boys’ schools 

provided financial support for attendance at courses (chi square, p=.035). More o f 

the girls’ schools reported that they encouraged attendance and organised in-school 

training, but the differences were not statistically significant. At post-prim ary level 

slightly more o f the girls’ schools encouraged participation in training, but the 

differences were small and not statistically significant.

8.6b Teacher IC T  skill in 1998

The greater take-up o f ICT training, particularly basic skills training, by teachers in 

girls’ schools is open to a variety o f interpretations. This could be seen as reflecting 

greater interest in ICT in girls’ schools. Alternatively it could result from greater 

ICT skill in boys’ schools before the start o f IT 2000. This section examines the 

pattern o f teacher ICT skill as reported in the 1998 survey. This analysis examines 

two main questions. The first is whether there was a higher proportion o f  teachers 

with ICT skill in boys’ schools in 1998. The second is w hether there was a gender 

pattern in teacher skill, with male teachers having more ICT skill than female 

teachers.

In the 1998 survey schools were asked to classify their teachers into three 

categories, those with no skill, those with some skill, and those com fortable with 

the technology. For the purposes o f comparison, the following figures are based on 

the 1998 data, but including only those schools that also com pleted the 2000 

survey.

Teacher ICT skills

In 1998 slightly more o f the teachers in girls’ primary schools had some computer 

skill. Approximately 78% of teachers in girls’ primary schools and 77% of
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teachers in boys’ schools were reported to have had some com puter skills. However 

more o f  the teachers in boys’ schools had Internet skills. Twenty-nine percent o f 

the teachers in boys’ schools had some Internet skill, compared with 22% of 

teachers in girls’ schools.

TABLE 8. 23: PROPORTION OF TEACHERS WITH ICT SKILLS IN 1998, PRIMARY

SCHOOLS

Primarv' schools 
1998 data

Com puter skill Internet Skill
Boys’ school G irls’ School B oys’ school G irls’ School

N o f  teachers 2,071 1,882 1,503 1,258
% with som e skill 
or com fortable

76.9 77.5 29.3 21.9

In post-primary schools the opposite pattern emerged, and a greater proportion o f 

the teachers in girls’ schools had both computer skills and Internet skills.

TABLE 8. 24: PROPORTION OF TEACHERS WITH ICT SKILLS IN 1998, POST

PRIMARY SCHOOLS

Post-prim ary 
schools 1998 data

Computer skill In ternet Skill
B oys’ school G irls’ School B oys’ school G irls’ School

N o f  teachers 2,758 3,847 2,224 3,026
%  with som e skill 
or com fortable

50.5 57.7 23.3 33.2

G ender pattern of teacher skill

As noted earlier' slightly more male teachers were reported to have ICT skills in 

1998, especially Internet skills. The single sex schools followed the same pattern, 

with slightly higher proportions of male teachers having com puter and Internet skill 

in both primary and post-primary schools.

TABLE 8. 25: TEACHER SKILL AND TEACHER GENDER, 1998 (SINGLE SEX

SCHOOLS ONLY)

% with som e skill 
or com fortable

Primarv School (Single Sex) Post-prim ary school (Single sex)
Com puter skill Internet Skill Com puter skill Internet Skill

Male teachers 79.7 35.5 56.5 30.3
Female teachers 76.3 22.5 53.6 28.2

' See section 6.1b.
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The gender gap in ICT skill was greater in girls’ schools than in boys’ schools. 

This was particularly true o f Internet skill. As the tables below reveal, male 

teachers in girls’ schools were much more likely to have Internet skills than their 

female colleagues, but the gap was much smaller in boys’ schools.

TABLE 8. 26: PROPORTION OF TE.\CHERS WITH ICT SKILLS IN 1998, PRIMARY

SCHOOLS

% with some skill 
or com fortable

Com puter skill Internet Skill
B oys’ school G irls’ School B oys’ school G irls’ School

Male teachers 79.8 77.2 35.4 41.7
Female teachers 74.2 1 77.5 23.8 21.7

TABLE 8. 27: PROPORTION OF TEACHERS WITH ICT SKILLS IN 1998, POST

PRIMARY SCHOOLS

% with some skill 
or com fortable

C om puter skill Internet Skill
B oys’ school G irls’ School B oys’ school G irls’ School

Male teachers 52.9 71.2 25.2 50.9
Female teachers 44.1 55.7 18.3 30.6

This finding must be treated with caution, as the number o f  male teachers reported 

in single sex girls’ schools was sm all.' However it does raise the possibility that 

ICT may have been a more ‘gendered space’ in girls’ schools than in boys’ schools. 

This may be an issue o f particular interest because o f  the influence o f  female role 

models in encouraging girls’ engagement with ICT.^

8.6c Teacher ICT skill in 2000

This section is concerned with teacher ICT skill in 2000, following two years o f 

training. By 2000 the proportion o f teachers with ICT skills had risen markedly 

with the proportion o f teachers with Internet skill showing the greatest rise. There 

remained a difference between boys’ and girls’ schools. At prim ary level a greater 

proportion o f the teachers had Internet skills in boys’ schools. At post-primary 

level more o f the teachers in boys’ schools had both com puter skills and Internet 

skills.

' See appendices M17 to M20. 

 ̂See section 3.4d.
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TABLE 8. 28: PROPORTION OF TEACHERS WITH ICT SKILLS IN 2000, PRIMARY 

SCHOOLS

1 Prim ary schools Com puter skill Internet Skill
B oys’ school G irls’ School B oys’ school G irls’ School

1 N o f  teachers 2.408 1,970 2,385 1,980
1 % with some skill 89.6 93.3 70.3 67.9

TABLE 8. 29: PROPORTION OF TEACHERS WITH ICT SKILLS IN 2000, POST

PRIMARY SCHOOLS.

Post-prim ary
schools

Com puter skill Internet Skill
B oys’ school G irls’ School B oys’ school G irls’ School

N o f  teachers 3,076 3,080 3,977 3,962
% with som e skill 74.1 61.8 79.3 66.4

Gender pattern of teacher skill

The gender pattern o f computer skill had reversed from the 1998 pattern. While in 

1998 more male teachers had some computer skill, by 2000 slightly more o f the 

female teachers had some computer skill, in both primary and post-primary 

schools. This was not the case for the Internet, where more o f the male teachers 

had some skill in 2000.

TABLE 8. 30: TEACHER SKILL AND TEACHER GENDER, 2000 (SINGLE SEX

SCHOOLS ONLY)

% with som e skill Prim ary School (Single Sex) Post-prim ary school (Single sex)
Com puter skill Internet Skill Com puter skill Internet Skill

Male teachers 89.9 71.8 67.9 81.9
Female teachers 91.7 68.4 68.2 71.6

As in 1998, there were variations between boys’ and girls’ schools in the gender 

gap in teacher skill, particularly in the case o f Internet skill. In boys’ primary 

schools there was little difference between male and female teachers, with 71% of 

male teachers and 70% of female teachers having some Internet skill. However in 

girls’ schools there was a substantial gender gap, with 88% of male teachers and 

68% o f female teachers having some Internet skill. In the post-primary schools 

there were similar proportions o f male and female teachers with Internet skill in 

boys’ schools, but 77% of male teachers in girls’ schools had some Internet skill, 

compared with 65% of female teachers.
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The pattern o f computer skill was less clear. In both prim ary and post-primary 

schools similar proportions o f  male and female teachers in boys’ schools had some 

computer skill. However in the girls’ post-prim ary schools more o f  the male 

teachers had some com puter skill.

TABLE 8. 31: PROPORTION OF TEACHERS WITH ICT SKILLS IN 2000, PRIMARY

SCHOOLS

% with some skill C om puter skill Internet Skill
B ovs’ school G irls’ School B oys’ school G irls’ School

Male teachers 90 94 71 88
Female teachers 89 93 70 68

TABLE 8. 32: PROPORTION OF TEACHERS WITH ICT SKILLS IN 2000, POST

PRIMARY SCHOOLS

% with some skill C om puter skill Internet Skill
B oys’ school G irls’ School B oys’ school G irls’ School

Male teachers 74 87 62 77
Female teachers 74 78 62 65

These data must be treated with caution, as with the 1998 data, because the 

percentages are based on the total number o f teachers reported in answer to the 

question. In other parts o f this study percentages are based on the number o f 

teachers in the school, but this was not possible in this case, because the number o f 

teachers o f each gender was not known. It is possible that some schools may have 

reported teachers with skill, but not recorded those without skill, thus inflating the 

figures.

However the available data suggest a series o f patterns. Firstly the proportion o f 

teachers with some computer skill was higher in g irls’ schools at primary level and 

in boys’ schools at post-primary level. This is consistent w ith the pattern o f access 

to ICT reported earlier.' Secondly, at both primary and post-prim ary levels, the 

proportion o f teachers with Internet skill was higher in boys’ schools. This may 

reflect a stronger male bias in Internet use than in com puter use generally, and if  so 

is consistent with the patterns o f Internet usage reported earlier.^ Thirdly, the data

' See section 8.2. 

■ See section 8.4.
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suggest that the skill gap between male and female teachers is greater in girls’ 

schools.

8.6d Teacher Use o f  ICT

The 2000 survey provided further indications o f a gender divide in Internet use. 

The survey asked schools to indicate whether the principal used e-mail, and to 

estimate the number o f teachers using ICT, e-mail and the Internet. The responses 

showed little difference between boys’ and girls’ schools in the proportion o f 

teachers using ICT in lesson preparation or in their teaching. However in the boys’ 

schools more o f  the teachers used e-mail, and used the Internet for research. For 

example in boys’ primary schools 10% o f teachers used the Internet frequently, 

compared with 7% o f those in girls’ schools. At post-primary level 14% of 

teachers in boys’ schools and 11% of those in girls’ schools used the Internet 

frequently.

More o f the school principals in boys’ schools were frequent users o f e-mail than 

those in girls’ schools. For example at primary level 17% o f principals o f  boys’ 

schools used e-mail frequently, compared with 13% of girls’ schools.

TABLE 8. 33: USE OF ICT BY TEACHERS AND PRINCIPAL, PRIMARY SCHOOLS

Prim ary schools 2000. Boys’ schools G irls’ schools
% o f  teachers using ICT in teaching 52 53
% o f  teachers using ICT in lesson preparation 27 26
% o f  principals using e-mail frequently 17 13
% o f  all teachers using e-mail frequently 10 5
% o f  all teachers using the Internet frequently 10 7

TABLE 8. 34: USE OF ICT BY TEACHERS AND PRINCIPAL, POST-PRIMARY  

SCHOOLS

Post-prim ary schools 2000. Boys’ schools G irls’ schools
% o f  teachers using ICT in teaching 16 17
% o f teachers using ICT in lesson preparation 30 30
% o f  principals using e-mail frequently 19 17
% o f all teachers using e-mail frequently 12 10
% o f all teachers using the Internet frequently 14 11
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8.6e Change in gender pattern o f  teacher skill betyveen 1998 and 2000

The pattern o f  change in teacher skill in primary schools is summarised in graph 

8.12.' This graph shows that between 1998 and 2000 the proportion o f teachers 

with ICT skills in g irls’ primary schools grew more rapidly than that in boys’ 

schools. The girls’ schools increased their lead in computer skills, and narrowed 

the gap in Internet skills. This pattern is consistent with the greater numbers o f 

teachers from girls’ schools attending training reported earlier.

However the pattern in post-primary schools was very different. Although girls’ 

post-primary schools also reported higher participation in training than boys’ 

schools, the proportion o f teachers with ICT skills increased more rapidly in boys’ 

schools (Graph 8.13).^ Thus while more o f the teachers in girls’ schools had both 

com puter and Internet skills in 1998, by 2000 the boys’ schools had overtaken 

them.

8.6 f Teacher ICT skills and training, conclusion

The data provided little support for the initial hypothesis that more o f the teachers 

in boys’ schools would have ICT skills. On the contrary, in both primary and post

primary schools more o f the teachers in girls’ schools had some ICT skill in 1998.

G irls’ schools also surpassed boys’ schools in terms o f participation in courses. At 

both primary and post-prim ary levels more o f the teachers in g irls’ schools attended 

some ICT courses between 1998 and 2000. The only exceptions were for some o f 

the most technical courses, and for courses leading to a higher degree.

Despite the higher course participation by teachers in girls’ schools, the proportion 

o f teachers in boys’ post-primary schools with ICT skills grew more rapidly than 

that in girls’ schools and by 2000 more o f the teachers in boys’ schools had some 

ICT skills. This pattern is consistent with the pattern o f equipment in boys’ post

primary schools, which also increased more rapidly than other school types during 

the period.

‘ D ata  table  in appendix  M21. 

 ̂ Section 8.6.

 ̂ D ata  table in appendix  M22.
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The data also provided further evidence o f the greater emphasis on the Internet in 

boys’ schools. At primary level, although more o f the teachers in g irls’ schools had 

computer skill, more o f the teachers in boys’ schools had Internet skill. This 

pattern was less consistent in post-primary schools, but in 2000 the gap in Internet 

skill between boys’ and girls’ post-primary schools was greater than that in 

computer skill.

The suggestion that the Internet is more associated with males than other com puter 

skills was further supported by the data on the use o f ICT by teachers and 

principals. Internet use by teachers was more common in boys’ schools, as were e- 

mail use by teachers and e-mail use by principals. By contrast there was little 

difference in the use o f computers either in preparation or in the classroom between 

boys’ and girls’ schools.

The data did not reveal marked gender differences in teacher skill. The proportions 

o f male and female teachers with computer and Internet skills were similar. 

However the gender gap was greatest in girls’ schools and greatest for Internet 

skill. These patterns suggest that ICT may be more strongly associated with male 

teachers in girls’ schools, and that in particular the Internet may have stronger male 

associations in girls’ schools.

8.7 Schools’ structures and priorities with regard to ICT

Given the research evidence cited in Chapter 3' indicating that boys perceive ICT 

to be o f  more relevance and interest, that they engage in a greater num ber o f 

activities, and that they are more interested in the technical aspects o f  ICT, it is 

possible that a more technical ICT culture may emerge in boys’ schools. This 

hypothesis was examined through the two groups o f questions. One group o f 

questions asked schools to identify their priorities for ICT, and a second asked 

schools to identify the organisational and procedural structures in place to support 

ICT.

' Sections 3.2 and 3.3.

291



C hapter 8 ICT and G ender

8 .7a School Priorities fo r  ICT

There were some differences in the educational priorities o f  the g irls ’ and boys’ 

schools.' At both prim ary and post-prim ary level involvem ent o f  sm all groups o f  

students in high level ICT projects was a greater priority for bo y s’ schools than 

g irls’ schools. In prim ary schools this was a priority for 48%  o f  bo y s’ schools and 

41%  o f  g irls’ schools. At post-prim ary level it was a priority  for 71%  o fb o y s ’ 

schools and 65%  o f g irls’ schools.

By contrast, the g irls’ schools placed more em phasis on ICT integration. ICT 

integration was a priority in 92%  o f  g irls’ prim ary schools and 85%  o f  boys’ 

prim ary schools. At post-prim ary level integration was a priority  for 81%  o f  g irls’ 

schools and 75%  o f  boys’ schools.

G irls’ schools also placed more em phasis on ensuring that those w ithout home 

access were not disadvantaged. This was a priority for 88%  o f  bo y s’ prim ary 

schools and 90%  o f  g irls’ schools (chi square, p=.040), w hile at post-prim ary level 

it was a priority for 83%  o f  boys’ schools and 91%  o f  g irls’ schools. A t post

prim ary level g irls’ schools assigned higher priority to acquiring softw are and 

online resources. This was a priority for 83% o f  g irls’ schools and 69%  o f  bo y s’ 

schools (chi square, p = .0 1 1).

TABLE 8. 35: EDUCATIONAL PRIORITIES FOR USE OF ICT 2000

Schools assigning “High Priority” 
or “Very High Priority” to this 
aim:

% o f  boys’ 
primary 
schools

% o f  g irls’ 
primary 
schools

% o f  b o y s’ 
post-primary  

schools

% o f  g irls’ 
post-primary 

schools
To get som e students involved in 
high level projects.

47.9 40.9 71.3 65.2

To integrate ICT into curricular 
subjects

85.1 91.8 75.0 81.4

To ensure that students with no 
computer at hom e are not 
disadvantaged.

87.5 90.1 83.3 90.7

There w ere also some differences in the developm ent priorities set by girls’ and 

boys’ schools. At prim ary level the boys’ schools gave slightly h igher priority to 

the developm ent o f  connectivity, including getting Internet access on more 

com puters and developing the school network. At post-prim ary level these were

‘ Data tables in appendices M23 to M32
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both priorities for more o f  the g irls’ schools (chi square, p=.003 and p=.002 

respectively).

At both primary and post-prim ary levels, girls’ schools give greater priority to 

getting more computers distributed around classrooms. G irls’ schools also gave 

higher priority to getting independent advice on purchase o f  software, and on 

funding for software.

TABLE 8. 36: DEVELOPMENT PRIORITIES FOR USE OF ICT 2000

Schools assigning “High Priority” 
or “Very High Priority” to this 
aim:

% of boys’ 
primary 
schools

% o f girls’ 
primary 
schools

%  o f boys’ 
post-primary 

schools

% of girls’ 
post-primary 

schools
More computers distributed 
around classrooms

78.7 81.4 73.2 78.3

Getting Internet access on more 
computers

62.0 61.9 71.3 77.6

Developing the school network 51.7 50.3 69.5 l l . S
Independent advice on purchase 
of hardware

51.7 55.5 55.5 65.9

Funding for software 
purchase/licences.

82.8 90.6 87.9 90.0

8 .7b Structures in support o f  ICT

These variations in educational and developmental priorities are consistent with the 

variations in organisational and procedural structures to support ICT.' The boys’ 

schools had more developed technical procedures than girls’ schools. More o f them 

reported making regular backups, and having virus protection in place. However 

the girls’ schools had better developed procedures in non-technical areas. More o f 

them had taken account o f the health and safety requirements, had a school plan, 

and recognised the work o f the ICT co-ordinator with a position o f  responsibility. 

At primary level the ICT co-ordinator was a designated post o f  responsibility in 

65% o f g irls’ schools and 44% o f boys’ schools (chi square, p=.000).

' Data tables in appendices M33 to M41.
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TA BLE 8. 37: ICT PROCEDURES AND STRUCTURES, 2000

% o f boys’ 
primary 
schools

% o f  girls’ 
primary 
schools

% o f  boys’ 
post-primary 

schools

% o f  girls’ 
post-primary 

schools
Schools making regular backups 43 39 75 72
Schools having virus protection 66 62 87 85
Schools taking Health and Safety 
standards into account

51 57 • 39 44

Schools with an ICT plan 70 74 54 60
Schools where the ICT co
ordinator is a post o f  
responsibility

44 65 46 49

Schools where the ICT co
ordinator is released from some 
teaching

6 11 13 16

W hile the differences were relatively small, and not all were statistically 

significant, they were replicated consistently in primary and post-prim ary schools.

8 .7c Structures and priorities, conclusion

Overall these data suggest that boys’ schools and girls’ schools adopted slightly 

different values and structures in their approach to ICT. The g irls’ schools had 

generally better developed support structures, including recognition o f  the co

ordinator, school ICT plan, and in the primary schools more co-ordinated planning 

o f software usage. The girls’ schools also placed more emphasis on ensuring those 

without home access were not disadvantaged in ICT skills, on integration o f  ICT 

into subject teaching and the distribution o f computers around classrooms.

By contrast the boys’ schools had better developed technical structures, including 

virus protection and backup procedures. They placed more em phasis on 

developing their network and Internet infrastructure and on getting some students 

involved in high level ICT projects.
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8.8 Gender and socio-economic status

The previous sections have examined the gender gap by comparison o f the state of 

ICT in boys’ and girls’ schools. However Lynch has pointed out the danger that in 

treating women as a single undifferentiated group, disadvantages specific to 

working class women may be m asked .' Studies such as that by Kirkman^ have 

noted that g irls’ attitudes to computers varied with social class, with the working 

class girls’ least likely to be interested in technology. This question was tested by 

comparison o f  the state o f ICT in disadvantaged boys’ and girls’ schools. The 

majority o f disadvantaged schools were mixed, resulting in small numbers o f boys’ 

and girls’ schools, as shown in the tables below.

TABLE 8. 38: DISADV A N TA G ED  PR IM ARY SCH O O LS, 2000

Primary schools 2000 Single sex boys’ Single sex girls’ Mixed
Number o f  Schools 66 44 221
Average pupils per school 186 236 194

TABLE 8. 39; D ISA D V A NT AG ED  PO ST-PRIM ARY SCH OOLS, 2000

Post-primary schools 2000 Single sex boys’ Single sex girls’ Mixed
Number o f  Schools 24 33 114
Average pupils per school 464 541 368

The 1998 figures revealed that at both primary and post-primary levels, 

disadvantaged boys’ schools were better equipped than girls’ schools, but not 

significantly so. However the gap had narrowed by 2000, and in primary schools 

the girls’ schools were marginally better equipped. The disadvantaged boys’ 

schools had slightly better technical infrastructure. More o f the boys’ schools had a 

network and they had more computers connected to the Internet than the 

disadvantaged girls’ schools^.

' Kathleen Lynch, Equality in Education, (Dublin: Gill and Macmillan, 1999), p l47 .

' C. Kirkman, “Computer experience and attitudes o f  12-year-old students: implications for the UK 

National Curriculum”. Journal o f  Com puter Assisted  Learning, Vol. 9 (1993), p58.

 ̂ Appendices M42 to M45.
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TABLE 8. 40: PUPIL-COMPUTER R.\TIO IN DISADVANTAGED PRIMARY SCHOOLS

Primary schools Single Sex B oys’ Single Sex G irls’ M ixed
Pupils per com puter 1998 40.1 47.0 54.7
Pupils per com puter 2000 15.9 15.3 16.1

TABLE 8. 41: STUDENT-COMPUTER R.ATIO IN DISADVANTAGED POST-PRIMARY  

SCHOOLS

Post-prim ary schools Single Sex Boys’ Single Sex G irls’ M ixed
Students per com puter 1998 21.2 27.8 18.4
Students per com puter 2000 12.2 15.6 9.3

There were also small differences in usage o f ICT. At prim ary level the g irls’ 

schools had higher access scores and slightly higher subject use scores. A t post

primary level the pattern was reversed and the boys’ schools had higher access and 

subject use scores.

TABLE 8. 42: ACCESS SCORE, DISADVANTAGED SCHOOLS

Access score Boys’ 
schools 

Mean score

G irls’ 
schools 

M ean score

T-test, p -value

Disadvantaged Primary schools 15.7 17.4 NS
D isadvantaged Post-prim ary schools 12.0 9.9 NS

TABLE 8. 43: SUBJECT USE SCORE IN DISADVANTAGED SCHOOLS

Subject use score Boys’ 
schools 

Mean score

G irls’ 
schools 

M ean score

T-test, p -value

Primary schools 13.0 13.7 NS
Post-prim ary schools 8.7 7.6 NS

The disadvantaged schools also reflected the gender pattern reported earlier with 

regard to the Internet. Disadvantaged boys’ schools spent more time online than 

girls’ schools, and more o f them had websites. The gender gap was sm aller with 

regard to W eb publication o f student work, and at post-prim ary level this occurred 

more frequently in girls’ schools.'

This section provides little to suggest that the gender pattern in disadvantaged 

schools was significantly different from that o f schools in general. As with the

' A ppendices M46 to M47.
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broader spectrum of schools, there was little difference in level o f equipment 

although the boys’ schools had more networking and Internet connectivity. The 

girls’ schools provided slightly more access to ICT at primary level, but the boys’ 

schools had higher access at post-primary level. While these findings reveal no 

marked variation in the gender pattern o f ICT with socio-economic status, they 

must be treated with some caution, for two reasons. Firstly the very small number 

o f single sex disadvantaged schools makes the figures less reliable than the figures 

for all schools. Secondly the use of designated disadvantaged status as the indicator 

o f socio-economic status is o f limited value, both because there may be wide 

variations in the schools which are not designated, and because the disadvantaged 

schools attracted additional funding as a result o f their designation which may have 

distorted their behaviour.

8.9 Assessment of the gender divide

This study began to examine gender with the general hypothesis that a view o f ICT 

as being o f more relevance for boys might be reflected in schools’ investment in, 

and use of, ICT. If  this were the case, it might be expected that girls’ schools 

would;

• Have less ICT equipment than boys’ schools.

• Provide less access to ICT than boys’ schools.

• Show evidence o f less teacher interest in ICT.

• Have fewer support structures for ICT, such as written plans or ICT co

ordinators.

A second general hypothesis suggested that girls might use ICT in different ways, 

and that in schools this might be reflected in a focus on a narrower range o f 

applications and particular emphasis on word processing.
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The gender patterns revealed in the study were fairly small and many were not 

statistically significant, in line with the findings o f other studies.' The patterns that 

em erged did not consistently support the hypotheses, but suggest a more complex 

pattern o f gender difference. For primary schools the general hypothesis that girls’ 

schools were less interested in ICT was not supported. There was little difference in 

numbers o f computers, but the boys’ schools tended to have more sophisticated 

technical infrastructures. G irls’ primary schools provided more in-school access to 

ICT, although the boys’ schools provided more access outside o f school hours.

More o f the teachers in girls’ schools had participated in the training and more o f 

the teachers in girls’ schools had computer skills.

For the post-primary schools the general hypothesis was partly supported. By 2000 

the boys’ post-primary schools had slightly more equipment than the girls’ schools, 

and had more sophisticated technical infrastructures. Boys’ post-primary schools 

also provided more access to ICT than girls’ schools, but only at junior cycle level. 

Slightly more o f the teachers in boys’ post-primary schools were reported to have 

had computer skills in 2000, although fewer had attended courses.

The data also partly supported the hypothesis that the use o f ICT in g irls’ schools 

was focused on different uses o f ICT. In both primary and post-primary schools, 

g irls’ schools made more use o f word processing. However the data did not 

suggest that the girls’ schools concentrated on a narrower range o f  ICT 

applications, but rather than they concentrated on a different range o f  applications. 

The girls’ schools made greater use o f word processing, CD ROM resources and 

careers software, while boys’ schools made greater use o f the Internet, 

spreadsheet/database and multimedia.

It is clear that the difference in use o f ICT was often not explained by differences in 

levels o f  equipment. Usage o f ICT may therefore be seen, not as a fianction o f 

funding, but as a product o f the beliefs and thinking in the schools. Thus the 

configuration and usage o f ICT in schools may be constructed by schools, rather 

than determined by equipment provision. The data provided in this study suggest

' H J .  Becker and C.W. Sterling, “Equity in School Computer Use: National Data and Neglected  

Considerations”, Journal o f  E ducational Com puting Research, Vol. 3 N o  3 (1987),  p p 2 8 9 -3 11
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that ICT was constructed in subtly different ways in boys’ and girls’ schools. In this 

period boys’ post-primary schools increased their level o f  equipm ent faster than 

girls’ or mixed schools, although their grant income was similar to that o f  girls’ 

schools. At the same time the proportion o f teachers with ICT skills increased 

more than that in girls’ schools, despite a smaller attendance at courses. These 

suggest that boys’ post-primary schools perceived ICT as a greater priority for 

development during the period.

Although the differences were often small and elusive, a series o f  small differences 

prompt each o f the following tentative propositions.

Learning with or learning about

The approach o f the boys’ schools could be seen as more focused on the technology 

per se, while that of the girls’ schools was slightly more focused on the use o f  the 

technology in support o f learning. Evidence supporting this general pattern can be 

found in a number o f different parts o f the data. While boys’ and g irls’ schools had 

very similar levels o f computer equipment in 2000, the boys’ schools had more 

developed school networks and more sophisticated Internet access. The 

applications which received greater attention in boys’ schools were those that might 

be perceived as “high tech”, including the Internet, simulations, program m ing and 

graphics (at senior level). More o f  the boys’ schools had engaged in W eb 

publication, had involved students in Web authoring, and had involved students in 

maintenance o f the equipment. Teachers from boys’ schools were over-represented 

on the more “high tech” ICT courses, and more o f  the boys’ schools reported that 

involving some students in high level ICT projects was a priority.

By contrast more o f the girls’ schools focused on broader use o f  ICT. They 

provided greater access to ICT at primary level, and there was a higher level o f use 

o f ICT within subject areas. More o f the ICT time was devoted to CD ROM  and 

other software likely to be used in support o f teaching. In addition m ore o f  the 

teachers from girls’ schools attended the basic ICT courses and more reported 

having basic ICT skills. There was also more evidence o f  integration o f  ICT into 

school structures in girls’ schools. More o f the girls’ schools rew arded the co

ordinator with a post o f responsibility or release time, and more had a school plan

299



C hapter 8 ICT and Gender

for ICT. Although more o f the boys’ schools had websites, girls’ schools were 

m ore likely to have student work on their websites.

A focus on ICT for all

The girls’ schools may also have had a greater orientation towards the social 

rationale for ICT usage, and its aim of ensuring ICT access for all learners. 

Ensuring that some students were not disadvantaged was a policy priority for more 

o f  the girls’ schools. This was matched by higher levels o f access to ICT in primary 

schools and the senior cycle in post-primary schools. In addition, more o f the girls’ 

schools provided external certification of basic skills.

The combination o f these two patterns suggest that girls’ schools were using ICT 

both to support teaching and to ensure basic skills for all students, while the boys’ 

schools were slightly more focussed on the technical aspects o f ICT and on 

technology projects for small groups o f students.

The Internet as male space

Despite the hopes that the Internet might act as the female friendly application o f 

IC T ‘, there was little to suggest that this was how it was perceived in the schools. 

Internet use was one o f the areas in which boys’ schools most consistently 

exceeded girls’ schools. The boys’ schools had better Internet connectivity, spent 

more time online and devoted more o f their ICT time to the Internet. Although 

there was little difference in teacher computer skill, more o f the teachers in boys’ 

schools had some Internet skill, again suggesting that there was a greater interest in 

the Internet in boys’ schools. Finally, more o f the boys’ schools had websites, and 

had students involved in Web maintenance.

' Gill V alentine ,  Sarah H o l lo w a y  and Nick Bingham, “C hildren’s soc ia l  ne tw orks ,  Virtual  

C o m m u n it ie s  and O n-line  S p a ce s” . Report o f  the Cyberkids research project, p u b lished  on-l ine  

(1 9 9 9 )  at www.shef .ac .uk/~g /staFf/va lentine  gill /about.htm
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The emergence of the gender pattern at post-primary level

As reported in other studies,’ the pattern o f greater use o f  the technology by boys’ 

did not emerge in primary schools, but was apparent in post-prim ary schools. This 

was true both for the amount o f equipment, and for the amount o f  access to ICT, 

although the pattern reversed at senior cycle.

' Section 3.4c.
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CHAPTER 9

FACTORS ASSOCIATED WITH THE 

ADOPTION AND USE OF ICT IN SCHOOLS

The two previous chapters have indicated possible equality concerns arising from 

the way in which ICT was used in schools. In chapter 7, the schools attended by 

students from the least privileged social groups were found to be disadvantaged in 

their ICT use within school. In chapter 8, differences between boys’ and girls’ 

schools in their use of ICT were reported. In both cases the differences between 

schools were not attributable to differences in funding or equipment levels, but 

appeared to result from decisions taken within the schools. The use o f ICT within 

schools was therefore described as a construct, or a product o f factors within the 

school.

This chapter examines the construction of ICT within schools, using the data from 

the 1998 and 2000 surveys. It seeks to identify the factors within schools associated 

with high levels of ICT use and high integration of ICT into subject areas. In 

particular it focuses on the initiatives that might be used to encourage adoption of 

ICT in schools, with a view to identifying those likely to make an impact.

The adoption and use of ICT in schools may be influenced by factors at a series o f 

different levels. Janssen Reinen and Plomp have distinguished macro level factors 

concerned with the education system and policy, and micro level factors involving 

individual learners. Between these two they propose a meso level, comprising those 

issues related to schools, teachers and school principals.' This section is concerned 

with the meso level factors related to adoption of ICT in schools. For the purposes 

of analysis, this level has been further divided into two sub levels, the teacher level 

and the school level.

' I.A.M . Janssen Reinen and Tjeerd Plomp, “The Decision Phase: S tarting to U se C om puters” in 

W .J.Pelgrum  and Tj. Plomp, eds. The lEA study o f  Computers in Education: Im plem entation o f  an 

Innovation in 21 Education Systems (Oxford: Pergamon Press, 1993), p8.
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The analysis at teacher level is focused on the ICT readiness o f  teachers, and 

explores variables such as teacher ICT skills, participation in ICT training and 

home ICT access. At school level, the focus is on the variables outside the control 

o f the individual teacher, but in the control o f the school. These include the 

presence and role o f the ICT co-ordinator, the role o f the school principal and the 

school plan for ICT. It must be acknowledged that this separation is an imperfect 

one, as there is likely to be considerable cross influence between these two levels 

and because some issues, such as provision o f in-school ICT training, clearly 

straddle both areas.

The next two sections o f this chapter examine the association between the use o f 

ICT and the factors at teacher and school level respectively. Following these, 

section 9.3 contains an analysis o f the association betw'een these factors and the 

growth in use o f ICT between 1998 and 2000. The data is then used in section 9.4 

to examine the extreme ends o f the adoption curve, the schools that were in the lead 

in ICT in 1998, and the schools in which ICT was least developed in 2000. These 

various strands o f analysis are then drawn together to outline the factors which 

appear to be associated with ICT adoption and use in schools.

9.1 Teacher level factors

Ultimately, teachers are the people charged with the implementation o f  ICT in 

educational practice. The importance o f the individual teacher is underlined by the 

many examples o f school ICT projects that have been successftil, but have ended 

when an individual teacher has moved.' Recognition o f  the importance o f the skills 

and beliefs o f  the individual teacher has made ‘education o f the educators’ an 

important aspect o f the introduction o f computers in schools. Teacher ICT skills 

were also an important part o f the IT 2000 strategy, and the focus o f  one o f its four

' Jane M Healy. Failure to Connect, (New York: Simon and Schuster, 1998), p70. 

 ̂See section 4.3a.
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main policy directions, the Teaching Skills Initiative (TSI) which aimed to provide 

skill development to at least 20,000 teachers nationally.'

9.1a IT 2000 short courses

The Teaching Skills Initiative was mainly focused on the provision o f  a series o f 

short ICT courses run throughout the country, delivered mainly by teachers 

working on a part-time basis. Participants were not paid to attend, but nevertheless 

large numbers o f teachers took part in ICT related training courses between 1998 

and 2000. In the primary schools responding to the 2000 survey nearly 83% o f the 

teachers had done at least one course. The take-up o f courses by post-primary 

teachers was slightly lower, with 65% o f teachers having done some ICT courses. 

These figures arc consistent with the high take-up o f ICT training by teachers in 

other countries, and are perhaps indicative o f  the enthusiasm o f teachers for ICT 

training.'

The courses most frequently attended were the NCTE Introductory courses known 

as Phase 1 and Phase 2. These were courses o f 16-20 contact hours, offered either in 

the evenings or as a one-week daytime course. These courses were aimed at 

providing “basic ICT skills”, mainly focused on common applications including 

word-processing and the Internet.^

TABLE 9. 1: TA K E-U P OF ICT T R .\IN IN G , 1998-2000

Prim ary Number % o f  total
Number o f  primary teachers in responding schools 18,056
Teachers who had done at least one computer course by 2000 14,973 82.9
Teachers who had done NCTE Phase 1 by 2000 11,677 64.7
Teachers who had done NCTE Phase 2 by 2000 6,583 36.5
Post-prim ary
Number o f  post-primary teachers in the responding schools 18,132
Teachers who had done at least one computer course by 2000 11,834 65.3
Teachers who had done NCTE Phase 1 by 2000 8,213 45.3
Teachers who had done NCTE Phase 2 by 2000 4,783 26.4

' An Roinn Oideachais agus Eolaiochta, Schools IT  2000, A Policy Fram ework fo r  the N ew  

Millenium  (1997), p6.

 ̂National Center for Educational Statistics, Teachers' Tools fo r  the 2T ' Century: A report on 

teach ers' use o f  technology (2000).

 ̂ See www.ncte.ie/skills.htm
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In the same period the reported level o f teacher ICT skills rose. Between 1998 and 

2000 the proportion o f primary teachers reported as having some com puter skill 

rose from 66% to 90%. For post-primary teachers the increase was smaller, rising 

from 52% to 73%. The change in Internet skill was much greater, although starting 

from a lower base. In 1998, 18% o f primary teachers and 24%> o f post-prim ary 

teachers had some Internet skill, while by 2000 these figures had risen to 71% and 

61% respectively.

Thus between 1998 and 2000 the proportion o f primary teachers with Internet skill 

overtook that o f post-primary teachers. This pattern makes it unlikely that the rise 

in Internet skill can be attributed to factors external to the school system, such as 

the rise in Internet use in society. If  this were the case there would be little reason 

to suppose that one group would overtake another group o f  similar income and 

level o f education.

The combination o f higher take-up o f courses in primary schools with greater 

increases in teacher skill in these schools strongly suggests that the perceived need 

for ICT skills was greater among primary school teachers.

TABLE 9. 2: TEA CH ER  TR A IN IN G  AND TE A CH ER  ICT SK ILLS 1998-2000

Primary Number % o f  total
Teachers with some computer skill in 1998 11,922 66.0
Teachers with some computer skill in 2000 16,210 89.8
Teachers with some Internet skill in 1998 3,288 18.2
Teachers with some Internet skill in 2000 12,869 71.3
Post-prim ary
Teachers with some computer skill in 1998 9,429 52.0
Teachers with some computer skill in 2000 13,248 73.1
Teachers with some Internet skill in 1998 4,387 24.2
Teachers with some Internet skill in 2000 11,068 61.0

9.1b Usage o f  ICT

Technical skill in use o f ICT is not necessarily enough to stimulate classroom  use. 

It is clear that many teachers who are confident enough to use ICT in their lesson
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preparation do not use it in their teaching.' As a result the impact o f short skills- 

based courses for teachers has been called into question, both internationally^ and 

in Ireland.^ Nevertheless in some areas skills based courses have been reported to 

hav'e increased teacher confidence in using ICT and resulted in increases in use 

within subject teaching.'*

Analysis o f the impact o f teacher training and ICT skill on use o f ICT in this study 

draws on three distinct indicators o f usage. These usage indicators are:

1. T eacher usage. This is the percentage o f teachers in the school who use ICT in 

their teaching, calculated from the total number o f teachers in the school in 

2000 and the number o f teachers reported to use ICT in their teaching. While 

this indicates the proportion of the teaching staff who made use o f the 

technology, it does not indicate how frequently, or in what ways, they used it.

2. T he Access score.^ This score is an indicator o f the number o f classes with 

access to ICT and the frequency with which they had access to ICT. It was 

calculated from the estimates o f frequency o f access to ICT provided to each 

class. It is therefore an estimate o f the volume o f ICT contact that a pupil 

would experience throughout his/her time at school.

3. T he Subject Use score.^ This is a score based on the subjects in which ICT 

was used and the frequency o f use in each subject. Use o f ICT in teaching 

com puter skills or as “computer studies” is not included in this score. This is 

therefore an indicator o f the level o f use o f ICT within other curricular subjects.

' N ational Center for Educational Statistics, T each ers' Tools f o r  the 21^' C entury: A rep o r t on 

teachers ’ use o f  technology  (2000).

 ̂ OECD. E -Learning, The P artnersh ip  Challenge  (Paris: OECD, 2001), p54.

 ̂ Cyril Drury, Im plem enting Change in Education: The Integration o f  Inform ation T echnology into 

Irish p o s t-p r im a ry  schools  (U npublished M Sc Theses, University o f  L eicester, 1995), chapter 2.

 ̂ O FST E D , IC T  in Schools, The Im pact o f  G overnm ent Initiatives  (Interim Report, April 2001), p20.

 ̂ For details on the calculation o f  the A ccess Score, see section 5.4a.

 ̂ For details on the calculation o f  the Subject U se Score, see section 5.4b.
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Participation in ICT training and use o f  ICT in Prim ary schools

Participation in training in primary schools was analysed at two levels. Firstly, 

schools were grouped on the basis o f the proportion o f  teachers who had attended 

any ICT training. M any o f  the schools reported that all teachers had done some 

training, making a normal quartile analysis impossible. Consequently the schools 

were divided into three groups, with the first two groups each comprising 

approximately one quarter o f the schools, while the third group included the 

remaining half. Secondly, schools were grouped on the basis o f  the proportion o f 

teachers who had done NCTE Phase2. This was done using quartiles and schools 

were divided into four groups o f roughly equal size.

There was a significant relationship between teacher participation in courses and 

the proportion o f teachers who made use o f ICT in their teaching. For example, in 

the schools with the lowest participation in phase 2, on average only 53% of 

teachers made use o f ICT in their teaching, while in the schools with the highest 

participation rate 84% o f teachers used ICT. Participation in training was also 

associated with significantly higher access scores. Schools with the lowest 

participation in phase 2 had average access scores o f  17, while those with the 

highest had scores o f 21.

However participation in training was not associated with significantly higher 

subject scores. The schools with the lowest participation in phase 2 had an average 

subject score o f 12.3, while the schools with the highest participation had an 

average subject score o f 12.8. The difference between the top and bottom groups 

was not statistically significant for either participation in any course, or for 

participation in phase 2.

TABLE 9. 3: PARTICIPATION IN ICT TRAINING AND ICT USE, PRIMARY SCHOOLS

Schools grouped by 
rate o f  participation  
in any training 
course.

Group 1: 
0-75%  o f  

teachers had 
ICT training

Group 2: 
75.1-99.9%  
o f  teachers 

had ICT 
training

Group 3: 
100% o f  

teachers had 
ICT training.

T-test, groups I 
and 3 ,p -v a lu e

A verage o f  % o f  
teachers using ICT 
in their teaching

56.2 57.1 76.5 .000

A verage ICT access  
score

17.1 17.3 19.5 .000

Average Subject use 
score

11.9 12.0 12.4 N S
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TABLE 9. 4: PARTICIPATION IN NCTE PHASE 2 AND ICT USE, PRIMARY SCHOOLS

Schools grouped by 
rate o f  participation 
in NCTE phase 2. 
(Quartiles)

Group 1 
0-33.3% o f  
teachers did 

Phase 2

Group 2 
33.4-50% o f  
teachers did 

Phase 2

Group 3 
50.1-87% o f  
teachers did 

Phase 2

Group 4 
87.1-100%  
o f  teachers 
did Phase 2

T-test, groups 
1 and 4, p-  

value

Average o f  % o f  
teachers using ICT 
in their teaching

53.4 69.2 69.5 83.6 .000

Average ICT access 
score

16.9 19.1 18,8 20.9 .000

Average Subject use 
score

12.3 12.4 12.4 12.8 NS

P o s t-p r im a r y

Participation in training in post-primary schools was also analysed in terms o f  both 

participation in any course and participation in NCTE phase 2. In both cases the 

schools were grouped based on the proportion of teachers reported to have attended 

courses.

As with the primary schools, participation in courses was significantly associated 

with teacher use o f ICT, although the overall percentage o f teachers using ICT was 

much lower. In the schools with the lowest participation in Phase 2 only 17% o f 

teachers used ICT in their teaching, compared with 23% o f those with the highest 

participation.

Participation in courses was associated with a slight variation in access scores. The 

schools with the lowest participation in Phase 2 had an average access score o f 9, 

while those with the highest had an average access score o f 10.8. In the case o f 

participation in any course, the difference was not statistically significant.

As in the case o f primary schools, course participation was not significantly 

associated with subject use scores.
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TABLE 9. 5: PA R T IC IPA TIO N  IN IC T TRAINING AND IC T USE, PO ST-PRIM ARY

SCHOOLS

Groups of schools 
based on proportion 
of teachers with 
some ICT training. 
(Quartiles)

Group 1 
0-45%

Group 2 
46-68%

Group 3 
69-86%

Group 4
87% +

T-test, groups I 
and 4, p-value

Average of % of 
teachers using ICT 
in their teaching

15.3 20.7 21.3 24.6 .000

Average ICT access 
score

9.0 10.2 9.9 10.0 NS

Average Subject use 
score

7.6 8.5 8.4 7.8 NS

TABLE 9. 6: PA R TIC IPA TIO N  IN NCTE PHASE 2 AND IC T USE, POST-PRIM A RY

SCH O O LS

Groups of schools 
based on proportion 
o f teachers with 
NCTE phase 2. 
(Quartiles)

Group 1 
0-11%

Group 2 
12-31%

Group 3 
32-55%

Group 4 
56% +

T-test, groups 1 
and 4, p-value

Average o f % of 
teachers using ICT 
in their teaching

17.2 19.7 21.9 22.7 .007

Average ICT access 
score

9.1 9.9 9.4 10.8 .014

Average Subject use 
score

7.5 7.8 9.1 8.7 NS

9.1c Teacher skill and use o f  ICT  

Primary

Teacher skill was also analysed in terms o f two variables, the proportion o f teachers 

with some ICT skill, and the proportion o f teachers with some Internet skill. In the 

majority o f  primary schools all o f the teachers were reported to have some ICT 

skill, As a result a quartile analysis was impracticable, and the schools were 

divided into 4 logical categories (not o f equal size).

There was a significant positive relationship between teacher skill and teacher use 

o f ICT. In the schools where less than half o f the teachers had computer skill, only 

41% used ICT in their teaching, while in the schools where all the teachers had
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computer skill, 73% made use o f ICT in teaching. Similarly in schools where a 

high proportion had Internet skills, more o f  the teachers used ICT in teaching. In 

both cases the differences between the highest and lowest categories were 

statistically significant.

There was also a significant positive relationship between the proportion o f 

teachers with ICT and Internet skills and the access scores. Schools with high 

proportions o f teachers with ICT skills had significantly higher access scores than 

those with low proportions o f teachers skilled.

The relationship betw'een teacher skill and subject use was slight. The average 

subject use score increased very slightly with the proportion o f  teachers with ICT 

skills, but the difference was not statistically significant. There was a positive 

relationship between the proportion o f teachers with Internet skills and subject use, 

but this relationship, although statistically significant, was w eaker than the 

relationship with teacher use and access scores.

TABLE 9. 7: TEACHERS WITH ICT SKILLS AND THE USE OF ICT, PRIMARY

Percentage of 
teachers in the 
schools with some 
ICT skill 2000.

0-50%
n=43

51-75%
n=156

76-99%
n=200

100%
n=1131

T-test, first 
and fourth 
groups, p- 

value
Average o f  % o f 
teachers using ICT 
in their teaching

41.4 44.7 50.8 72.5 .000

Average ICT access 
score

13.8 15.9 16.5 19.1 .000

Average Subject use 
score

12.0 12.0 12.1 12.3 NS

TABLE 9. 8: TEACHERS WITH INTERNET SKILLS AND THE USE OF ICT, PRIMARY

Percentage of 
teachers in the 
schools with some 
internet skill 2000.

0-50%
n=182

51-75%
n=292

76-99%
n=152

100%
n=712

T-test, first 
and fourth 
groups, p- 

value
Average o f % o f 
teachers using ICT 
in their teaching

45.4 55.9 55.6 77.5 .000

Average ICT access 
score

16.3 17.6 16.8 19.7 .000

Average Subject use 
score

11.4 12.0 12.7 12.7 .005
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Post-primary

In the post-primary schools the proportion o f  teachers with ICT skills was 

associated with the proportion o f  teachers using ICT in their teaching. For both 

computer skill and Internet skill, the schools in the highest quartile o f  teacher skill 

had significantly higher proportions o f  teachers using ICT in their teaching than 

those in the lowest quartile.

Teacher skill was also significantly associated with subject score. Schools in the 

lowest quartile o f  proportion o f  teachers with Internet skills had an average subject 

score o f  7, while those in the highest quartile had an average score o f  9. However 

for both ICT skills and Internet skills, the proportions o f  teachers skilled were not 

associated with significant variation in access scores.

TABLE 9. 9: PR O PO RTIO N  OF TEACHERS W ITH  IC T SKILLS AND TH E USE OF ICT,

POST-PRIM ARY SCHOOLS

Quartiles of 
percentage of 
teachers in the 
school with some 
ICT skill 2000.

Quartile 1 
0-61%

Quartile 2 
62-80%

Quartile 3 
81-95%

Quartile 4 
96% +

T-test, first and 
fourth groups, 

p-value

% teachers using 
ICT in their teaching

16.5 19.0 19.3 27.0 .000

Average ICT access 
score

9.3 10.1 9.6 9.7 NS

Average Subject use 
score

7.4 8.6 7.9 8.9 .016

TABLE 9 .10: PR O PO RTIO N  OF TEACHERS W ITH  IN TERN ET SKILLS AND TH E USE

O F ICT, POST-PRIM ARY SCHOOLS

Quartiles of 
percentage of 
teachers in the 
school with some 
internet skill 2000.

Quartile 1 
0-47%

Quartile 2 
48-63%

Quartile 3 
64-86%

Quartile 4 
86% +

T-test, first and 
fourth quartiles, 

p-value

% teachers using 
ICT in their teaching

14.7 20.2 20.7 25.9 .000

Average ICT access 
score

9.2 10.0 9.9 9.9 NS

Average Subject use 
score

6.9 7.8 8.9 9.2 .000
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9.1 d  Training and skill patterns

The provision o f basic ICT skills training for teachers has absorbed a good deal o f 

the budget o f national ICT initiatives, both in Ireland and in the UK. The preceding 

sections have examined the association between basic ICT skills in teachers and the 

use of ICT in schools, using four indicators:

• The proportion o f teachers with basic com puter skills, as estimated in the

survey.

• The proportion o f teachers with basic Internet skills, as estimated in the survey.

• The proportion o f teachers participating in some training.

• The proportion o f  teachers participating in the NCTE phase 2 course.

Despite the concern expressed by D rury’ that short technical courses might have 

little impact, and Fullan’s observation that they might even have negative impact 

by making teachers frustrated and confused,' these data provide indications o f  a 

positive association between course participation and teachers’ use o f ICT in 

teaching. All four o f these indicators were associated with use o f  ICT by a 

significantly greater proportion o f teachers. These findings suggest that teacher 

skill is associated with usage o f  ICT, and that such skill is enhanced by course 

participation.

In primary schools all four indicators were also significantly associated with access 

scores. Hence, where more o f  the teachers in a school had participated in courses or 

had some ICT skills, the amount o f access to ICT provided to pupils was greater. 

This was not the case for post-prim ary schools, where three o f  the four indicators 

were not significantly associated with access scores. This difference may be a 

result o f the structure in most post-primary schools, where ICT is taught by a small 

number o f specialist teachers, and consequently an increase in skill among other 

teachers may have little impact on access to ICT for students.

' Cyril Drury, Implementing Change in Education: The Integration o f  Information Technology into 

Irish post-prim ary schools (Unpublished MSc Theses, University o f  Leicester, 1995), chapter 2.
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Neither access scores nor teacher use necessarily reflect the use o f  ICT in support 

o f subject learning. Access scores are a measure o f the volume o f  time a student is 

likely to be with a computer, but this time may be concerned w ith learning about 

the computer. Similarly teacher use of ICT in teaching may include teaching about 

the computer.

The level o f integration o f ICT in support o f teaching o f other subjects was 

indicated by the subject use score. Participation in training was not significantly 

associated with higher subject use scores at either primary or post-prim ary level. 

However there was an association between teacher skill and use o f  ICT in subjects. 

In post-primary schools both computer skill and Internet skill were significantly 

related with higher subject use scores. In the primary schools, Internet skill, but not 

general com puter skill, was associated with higher subject use.

These findings suggest that teacher ICT skill was associated with subject use o f 

ICT, but that participation in the basic skills courses was not. These appear 

consistent with the concern expressed by the OECD that short stand-alone courses 

may not be effective in ensuring integration o f  ICT as a way o f  building 

understandmg. Similarly in the UK, OFSTED has concluded that despite teacher 

training, only a minority o f teachers were able to manage technology effectively to 

support subject learning.^

This suggests that either the skills generated in the short ICT courses are not 

sufficient to develop the association with subject usage, or that not enough time had 

elapsed following the courses for appropriate uses to take root. The former 

possibility is consistent with the conclusion o f  the UK Superhighways initiative, 

which reported that when technical training was provided, the appropriate 

educational application was not immediately apparent."*

' M ichael Fullan, Successful School im provem ent (Buckingham : Open U niversity  Press, 1992), p34.

’ OECD. E-Learning, The P artnership Challenge  (Paris: O EC D, 2001), p54.

’ O FSTED, IC T  in Schools. The Im pact o f  G overnm ent In itia tives  (Interim Report, April 2001), p i 3.

■' Peter Scrim shaw , P reparing  f o r  the Information Age. S yn op tic  R eport o f  the E ducation  

D ep a rtm en ts ' Superhighw ays Initiative  (Department for Education and E m ploym ent, 1997), 

paragraph 133.

313



C hapter 9 Factors A ssociated  with the A doption and Use o f  ICT in Schools

9.1e Postgraduate courses in IC T  in education

The suggestion that the basic slcill-based courses were not associated with higher 

subject use scores raises the question o f whether higher-level, or more specialised 

courses were associated with increased use o f ICT in curricular subjects.

During the period 1998 to 2000 a number o f universities offered postgraduate 

qualifications at higher diploma or masters degree level in the application o f ICT in 

education. Only 304 o f the primary schools reported that one or more o f their 

teachers had such a postgraduate qualification in ICT in education. Those schools 

had significantly higher subject use scores than other schools, but there was no 

significant difference in the percentage o f teachers using ICT or the average access 

score.

TABLE 9. 11: TEACHERS WITH A POSTGRADUATE QUALIFICATION IN ICT IN

EDUCATION AND ICT USE

N um ber o f  teachers 
with a postgraduate 
qualification in ICT 
in education.

No teacher 
N=2,451

One or more 
teachers 
N=304

T-test, p -value

% teachers using 
ICT in their teaching

69.2 66.7 NS

Average ICT access 
score

18.4 19.3 NS

Average Subject use 
score

11.95 13.4 .000

In 256 o f the 620 post-primary schools, one or more teachers had a postgraduate 

qualification in the use o f ICT in education. These schools reported also 

significantly higher subject use scores than other schools, but there was no 

significant difference in access and teacher use.

TABLE 9. 12: TEACHERS WITH POSTGRADUATE QUALIFICATION IN ICT IN

EDUCATION AND ICT USE, POST-PRIMARY SCHOOLS.

N um ber o f  teachers 
with a postgraduate 
qualification in ICT 
in education.

No teacher 
N=364

One or more 
teachers 
N=256

T-test, /?-value

% teachers using 
ICT in their teaching

19.4 21.9 NS

Average ICT access 
score

9.4 10.0 NS

A verage Subject use 
score

7.6 8.7 .011
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9. I f  Specific “integration" courses

Some o f the NCTE courses were not confined to basic skills, but were specifically 

focused on the integration o f ICT in the classroom. One course aimed at prim ary 

teachers was specifically targeted at the integration o f ICT into the primary 

curriculum. Schools where one or more teachers had attended this course showed 

significantly higher scores for subject use than other schools.

TABLE 9. 13: PARTICIPATION IN THE NCTE “INTEGRATION OF ICT IN THE

PRIMARY CURRICULUM ” COURSE AND USE OF ICT.

N um ber o f  teachers 
having done the 
NCTE “Integration 
o f  ICT” course.

No teachers, 
n=2401

One teacher, 
n=211

More than 
one teacher, 

n=143

T-test, first and third 
categories, p -value

% teachers using 
ICT in their teaching

68.5 69.7 73.8 .044

Average ICT access 
score

18.3 19.4 20.1 .008

Average Subject use 
score

11.9 13.7 13.6 .000

At post-primary level, NCTE offered a specific course aimed at teachers o f 

Mathematics, and focused on the integration o f ICT into M athematics.

Participation in this course was associated with a significantly higher subject use 

score, particularly when more than one teacher in the school attended the course.

As might be expected, given the small numbers o f M athem atics teachers w ithin a 

school, attendance at the course was not associated with significant increases in the 

percentage of teachers using ICT or the average access score.

TABLE 9. 14: PARTICIPATION IN THE NCTE “ICT IN THE TEACHING OF

MATHEMATICS” COURSE AND USE OF ICT, POST-PRIMARY SCHOOLS

N um ber o f  teachers 
in the school having 
done the NCTE 
“ICT in the teaching 
o f  m athem atics’' 
course.

N o teachers, 
n=523

One teacher, 
n=44

M ore than 
one teacher, 

n=43

T-test, first and third 
categories, p -value

% teachers using 
ICT in their teaching

20.5 15.8 23.6 NS

Average ICT access 
score

9.6 10.1 9.5 NS

A verage Subject use 
score

7.9 7.2 11.0 .000
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As this course was focused on one subject, it provided a unique opportunity to 

examine the relationship between participation in the course and use o f ICT in that 

subject. Among the schools where no teachers had done the ICT in Mathematics 

course, less than half reported any use o f ICT in Mathematics. For those schools 

where one teacher had done the course 64% reported some use o f ICT in 

Mathematics, but the majority o f these reported only occasional use (defined as “A 

few times a year”). For those schools where more than one teacher did the course, 

84% reported use o f ICT in Mathematics, and 30% reported frequent or regular use

TABLE 9.15: PARTICIPATION IN THE ICT IN THE TEACHING OF MATHEMATICS

COURSE AND FREQUENCY OF USE OF ICT IN MATHEMATICS

N um ber o f  teachers in the school having 
done the NCTE “ ICT in the teaching o f  
m athem atics” course

No
teachers,

n=523

One
teacher,

n=44

M ore than 
one 

teacher, 
n=43

% Never 56.5 36.4 16.3
%  Occasionally (A few times a year) 34.3 52.3 53.5
%  Frequently (Approx. M onthly) 5.4 6.8 14.0
% Regularly (W eekly or more) 3.8 4.5 16.3
% M aking some use o f ICT in 
M athematics (Occasional, Frequent or 
Regular)

43.5 63.6 83.8

Thus the data provides two examples o f specific teacher skill interventions which 

were significantly associated with higher subject scores. At both primary and post

primary levels, presence o f teachers with postgraduate qualifications in ICT in 

education was associated with higher subject use scores, even though the numbers 

involved were low. This suggests that postgraduate qualifications in ICT in 

education provide teachers with the skill, confidence and vision to develop 

appropriate integrated use o f ICT, and that this is reflected in greater use o f ICT in 

school subjects in their schools. This finding is consistent with findings from the 

IE a ' and the U S ' suggesting that courses providing a high level o f pedagogical 

education for teachers are closely associated with classroom use.

' I.A.M . Janssen Reinen and Tjeet'd Plomp, “Educating the Educators” in W .J.Pelgrum  and Tj. 

Plomp, eds. The lEA siudy o f  Computers in Education: Implem entation o f  an Innovation in 21 

Education Systems (O.xford: Pergamon Press, 1993), pp 134-5.
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The second intervention associated witli higher subject scores was short courses 

focused specifically on integration. At primary level the course focused on 

integration was associated with an increase in teacher use, access scores, and 

subject use scores. At post-primary level the course focused on M athematics dealt 

with a small number o f teachers, but was associated with higher use in 

Mathematics, and with higher subject use scores. These findings are again 

consistent with the data from the early lEA survey, which indicated that the 

majority o f computer-related topics taught in the classroom had earlier been 

included in the training provided to teachers. The study reported that the “content 

o f training is apparently an important reference for what is actually taught in the 

lessons” . The data from this survey further suggest that the impact o f  such 

specialised courses may be greater when more than one teacher attends the course.

9.1g In-school ICT courses

Some o f the schools organised in-school ICT courses, either as NCTE funded 

courses, or as separate initiatives. Such courses offer a series o f possible benefits. 

As they are organised in-school they may attract a larger proportion o f the teachers 

than would otherwise attend, and so may contribute to a critical mass o f skilled 

teachers. Secondly, by being organised in-school this may be seen as an indication 

o f support for ICT from the school, thus encouraging teachers to proceed. Thirdly 

in-school courses may become a platform for whole-school discourse and planning 

about ICT, because o f the concentration o f teachers from the school in one course.^

These data provide some evidence to support these suggestions. At both primary 

and post-primary levels, schools that organised in-school ICT training had 

significantly higher subject scores than other schools. In the primary schools the

' Henry. J. Becker, Internet U se by  Teachers: C onditions o f  P rofession a l U se an d  T eacher-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information technology and Organizations (February 1999), p i 9.

 ̂ I.A.M. Janssen Reinen and Tjeerd Plomp, “Educating the Educators” in W .J.Pelgrum and Tj. 

Plomp, eds. The lEA stu dy o f  C om puters in E ducation: Im plem entation o f  an Innovation in 21 

Education S ystem s  (Oxford: Pergamon Press, 1993), p i 33.

 ̂ For further comm entary on the importance o f  teacher-teacher discourse, see section 4.2i.
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average subject score for schools that had organised in-school training was 13, 

compared with 11.8 for other schools. The average access score in these schools 

was not significantly greater than that in other schools.

Primary schools that had organised in-school training reported significantly fewer 

o f their teachers using ICT in their teaching. This apparent anom aly may be a 

result o f in-school training occurring mainly in the larger schools, w hile more o f 

the smaller schools reported usage by all teachers.

TABLE 9. 16: IN-SCHOOL COURSES AND ICT USE, PRIMARY SCHOOLS

The school had organised staff 
training in the school

Yes No T-test, p -value

% teachers using ICT in their 
teaching

65.0 70.1 .001

Average ICT access score 18.7 18.4 NS
Average Subject use score 13.1 11.8 .000

Over two thirds o f the post-primary schools had organised ICT courses in the 

school. These schools had significantly higher proportions o f  teachers using ICT 

and significantly higher subject use scores than other schools, but there was no 

significant difference in access score.

TABLE 9. 17; IN-SCHOOL COURSES AND ICT USE, POST-PRIMARY SCHOOLS

The school had organised staff 
training in the school

Yes.
N=415

No.
N=205

T-test, p -value

% teachers using ICT in their 
teaching

21.6 17.9 .006

Average ICT access score 9.9 9.2 NS
Average Subject use score 8.4 7.3 .014

It is interesting that the provision of basic skills training was not associated with 

higher subject use scores, but that provision o f similar basic training in-school was. 

This lends some support to Fullan’s suggestion that in-school courses are more 

likely to have an impact on practice.'

' M ichael Fullan, Successful School improvement (Buckingham: Open U niversity  Press, 1992), 

chapter 2.
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9.1hTeachers’ home computers and Internet access

As reported in chapter 4, teachers’ home access to the ICT may play an important 

role in encouraging school use o f ICT. For teachers, home access may provide the 

time to explore the technology and gain confidence in using it. This may not only 

increase skills, but may increase teachers’ perceptions o f the potential o f the 

technology in their teaching.' Recognition o f the importance o f teachers’ home 

access is reflected in schemes to encourage or subsidise home computer purchase 

by teachers in many countries, including Sweden,^ the Netherlands^ and the UK.''

In Ireland there was no such scheme, but many teachers had home access to 

computers and home Internet access. In primary schools there was a strong positive 

relationship between teachers’ home access to computers and the Internet, and the 

use o f ICT in the school. The schools where high proportions o f  teachers had home 

computer and Internet access had significantly more o f their teachers using ICT, 

significantly higher access scores, and significantly higher subject use scores.^

Post-primary schools where a greater percentage o f the teachers had home 

computers also reported that more o f the teachers made use o f  ICT in their 

teaching. In the lowest quartile, made up o f schools where less than 38% o f the 

teachers had home computers, only 16% used ICT in their teaching. By contrast in 

the highest quartile, where over 67% o f the staff had home computers, 25% used 

ICT in their teaching.

In post-primary schools, home computer and Internet access were not associated 

with access scores. Subject scores were significantly higher in schools where high

' See section 4 .2c.

 ̂ Subm ission o f  the Sw edish Governm ent to the OECD expert group on ICT and the Q uality o f  

Learning, 2000 , unpublished. Section 2.5.

 ̂ Subm ission o f  the Netherlands Government to the OECD expert group on ICT and the Q uality o f  

Learning, 2000 , unpublished. Section 2.5.

 ̂ Subm ission o f  the UK Governm ent to the OECD expert group on ICT and the Q uality o f  Learning, 

2000, unpublished. Section 2.5.

 ̂ Data tables in appendices N 1 and N2.
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proportions o f  the teachers had home Internet access, but not where teachers had 

home computers.'

Summary

These patterns almost replicate the pattern associated with teacher skill. In both 

primary and post-primary schools, home access was associated with higher 

proportions o f teachers using ICT in their teaching. In the prim ary schools it was 

also associated with access and subject use. In the post-prim ary schools home 

access was not related with access scores, but home Internet access was associated 

with higher subject scores.

There are two interesting aspects to this pattern. Firstly the difference between 

primary and post-prirnary schools is again very obvious. Both teacher ICT skill 

and home access were associated with higher access and subject scores in primary 

schools but not in post-primary schools. This recurring difference suggests that the 

barriers to integration o f ICT are greater, or at least different, at post-prim ary level.

The second interesting feature is that home Internet access was significantly related 

to subject scores, while home com puter access was not. A sim ilar difference 

between Internet and other computer activities appeared in primary schools, where 

teacher Internet skill was significantly related to subject use, while com puter skill 

was not. This distinction between the Internet and computers in general suggests 

that in some way the Internet is more highly associated with subject use o f  ICT 

than other uses o f computers.

' Data tables in appendices N3 and N4.
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9.2 School Level Factors

The previous section has explored the teacher level factors associated with ICT 

usage, such as teacher ICT skill, training and home access. This section is 

concerned with the other part o f the meso-level, the school level factors. The 

central hypothesis o f this section is that the usage o f ICT in schools is not entirely 

determined by the individual teacher, and therefore not influenced solely by teacher 

ICT skill and attitudes. Rather, it is suggested that some features o f the school may 

encourage or discourage teacher ICT use. This section examines a series o f 

potential influencing factors, such as the school principal, the existence o f  an ICT 

plan, a designated ICT co-ordinator, the provision o f ICT equipment for teacher 

use, the location o f the computers and participation in ICT projects.

9.2a The School Principal

As noted in chapter 4, several studies have pointed to the key role o f  the principal 

in the development o f ICT in the school.' In the 2000 survey there was no direct 

measure o f principals’ ICT skill or interest. Instead the level o f ICT usage o f  the 

school principal was measured by a single question, which asked w hether the 

principal used e-mail. Responses were on a 3-point scale where the three 

categories were labelled “N ever”, “Occasionally” and “Frequently” . W hile the 

majority o f principals used e-mail occasionally, only 21% o f primary principals and 

25% o f post-primary principals reported using e-mail regularly.

In both primary and post-primary schools there was a significant association 

between principals’ ICT usage and the usage o f ICT in the school. A t primary level 

the schools where the principal used e-mail frequently had significantly greater 

proportions o f their teachers using ICT and had significantly higher access and 

subject use scores. At post-primary level the principal’s use o f e-mail was 

significantly associated with the proportion o f teachers using ICT and with subject 

use score, but not with access score.

' See section 4.2d.
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TABLE 9. 18; ICT USE BY SCHOOL PRINCIPAL AND SCHOOL ICT USE, PRIMARY

School principal 
uses e-mail

Never.
N=711

Occasionally.
N=1325.

Frequently.
N=538

T-test, never and 
frequently, p-value

% teachers using 
ICT in their teaching

63.2 69.7 73.6 .000

A verage ICT access 
score

16.8 18.7 20.9 .000

A verage Subject use 
score

11.3 12.1 13.7 .000

TABLE 9. 19: ICT USE BY SCHOOL PRINCIPAL AND SCHOOL ICT USE, POST

PRIMARY

School principal 
uses e-mail

Never.
N=157

Occasionally.
N=277

Frequently.
N =I43

T-test, never and 
frequently, p-value

% teachers using 
ICT in their teaching

18.7 20.5 23.5 .014

A verage ICT access 
score

9.8 9,5 10.0 NS

Average Subject use 
score

7.3 8.1 9.21 .005

9.2b The School ICT Plan

It is likely that adapting to the potential o f ICT in schools will require adjustment in 

time-tabling, classroom layout, subject boundaries and teacher duties. Managing 

these changes requires a clear vision o f the direction and a holistic view o f ICT in 

the school plan.' In the 2000 survey most schools had an ICT plan, but as these 

were a requirement o f  the funding many of these plans may have been token plans 

with little real meaning for the school. The survey attempted to distinguish those 

plans that had done more than satisfy the funding requirement by asking schools to 

indicate whether the plan was updated regularly.

Over one third o f primary schools had ICT plans that were updated regularly.

These schools had significantly higher proportions o f the teachers using ICT, and 

had significantly higher access and subject use scores.

‘ See section 4.21.
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TABLE 9. 20: REGULARLY UPDATED SCHOOL ICT PLAN AND ICT USE, PRIMARY

School ICT plan The school ICT plan 
w as updated 

regularly. 
N =1024

The school ICT plan 
was not updated 

regularly. 
N =173I

T-test, p -value

% teachers using 
ICT in their teaching

73.6 65.7 .000

Average ICT access 
score

19.7 17.7 .000

Average Subject use 
score

13.5 11.3 .000

One third o f post-primary schools also reported an ICT plan that was updated 

regularly. These schools had significantly higher access and subject use scores 

than other schools, but did not have significantly more o f  their teachers making use 

o f ICT in their teaching.

TABLE 9. 21: REGULARLY UPDATED SCHOOL ICT PLAN AND ICT USE, POST

PRIMARY

School ICT plan The school ICT plan 
was updated 

regularly. 
N=213

The school ICT plan 
was not updated 

regularly. 
N=407

T-test, p -value

% teachers using 
ICT in their teaching

22.0 19.6 NS

A verage ICT access 
score

10.3 9.3 .020

A verage Subject use 
score

9.4 7.3 .000

9.2c The role o f  the School ICT co-ordinator

The majority o f schools, 70% o f primary and 83% o f post-prim ary schools, had a 

designated co-ordinator in 2000. However the designation o f  co-ordinator may 

mean different things in different schools, ranging from an active change agent to 

an almost token responsibility as part o f a salary package.

In the 2000 survey a series o f questions examined the role o f  the ICT co-ordinator 

in the school. The schools indicated the presence o f  a co-ordinator, whether the co

ordinator was allocated a post o f responsibility, and whether the co-ordinator was 

released from some teaching to allow time for ICT work. These may be considered 

as a hierarchy o f indicators o f the commitment to the ICT co-ordinator in the 

school.
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While the majority o f the primary schools had a designated ICT co-ordinator, this 

post was designated as a post o f responsibility in only 28% o f the schools, and the 

co-ordinator was released from some teaching duties in only 4% o f schools.

In primary schools the role o f the ICT co-ordinator was negatively related to the 

proportion o f teachers using ICT in their teaching. Schools with an ICT co

ordinator were not significantly different from those without, but schools where the 

ICT co-ordinator was a designated post o f responsibility had significantly lower 

proportions o f teachers using ICT than other schools. Those schools where the co

ordinator was released from some teaching duties to allow time for ICT had even 

lower proportions o f teachers using ICT.

TABLE 9. 22: ICT CO-ORDINATOR AND TEACHERS USING ICT, PRIMARY

% teachers using ICT in their 
teaching

The school 
has an ICT 

co-ordinator 
N=1922

The co-ordinator 
is a designated 

position o f 
responsibility 

N=780

The co-ordinator 
is released from 
som e teaching 

duties 
N=122

% in schools where this 
statem ent is true.

68.5 62.9 59.5

% in other schools. 69.9 71.5 69.4
Chi square, p-value NS .000 .002

The status o f the ICT co-ordinator was positively related to the ICT access score. 

Schools with a co-ordinator had significantly higher access scores than those 

without. However primary schools where the co-ordinator was a designated post o f 

responsibility had significantly lower access scores, and schools where the co

ordinator had some release from other duties had slightly, but not significantly, 

higher access scores.

TABLE 9. 23; ICT CO-ORDINATOR AND ICT ACCESS SCORE, PRIMARY

Average ICT access score The school 
has an ICT 

co-ordinator 
N=1922

The co-ordinator 
is a designated 

position o f 
responsibility 

N=780

The co-ordinator 
is released from 
som e teaching 

duties 
N=122

Score in schools where this 
statem ent is true.

18.8 17.9 19.0

Score in other schools. 17.6 18.7 18.5
Chi square, p-value .001 .010 NS

The status of the ICT co-ordinator was significantly associated with the subject use 

score. Schools without an ICT co-ordinator had an average subject use score o f 

10.8, while those with a co-ordinator with some release time had an average o f
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13.8. Having a co-ordinator, having a designated post for the co-ordinator and 

having release time for the co-ordinator were all significantly related to increases in 

the subject use score.

TABLE 9. 24: ICT CO -O R DINA TO R  AND SUBJECT USE SCORE PRIM ARY

Average Subject use score The school 
has an ICT 

co-ordinator 
N=1922

The co-ordinator 
is a designated 

position o f  
responsibility 

N=780

The co-ordinator 
is released from 
some teaching 

duties 
N=122

Score in schools where this 
statement is true.

12.7 12.8 13.8

Score in other schools. 10.8 11.9 12.0
Chi square, p-value .000 .000 .000

Thus in primary schools the presence and status o f the ICT co-ordinator were 

associated with increased use o f ICT in the school, as indicated by the access score, 

and increased use o f ICT in curricular subjects, as indicated by the subject use 

score. However the increased role o f the co-ordinator was also associated with 

lower proportions o f other teachers in the school making use o f ICT. One 

explanation for this pattern may be that in some primary schools the ICT co

ordinator was responsible for teaching all classes in a computer room, thereby 

reducing the numbers o f other teachers involved in ICT work. If  this is the case, 

then the enhanced status o f ICT co-ordinators may be the result o f the co-ordinators 

doing the work themselves, rather than acting as enablers for other teachers to do 

so.

Post-prim ary

Although 83% of post-primary schools had an ICT co-ordinator, less than half had 

assigned a post o f responsibility to the ICT co-ordinator and only 17% had released 

the co-ordinator from some teaching duties.

The presence o f an ICT co-ordinator was not significantly associated with the 

proportion o f  teachers using ICT in their teaching. However in those schools where 

additional support was provided for the co-ordinator, in terms o f a post o f 

responsibility or release time, the proportion o f teachers using ICT was 

significantly higher.
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TABLE 9. 25: ICT C O -O R DINA TO R  AND TEA C H ER S USING  ICT, PO ST-PR IM A R Y

% teachers using ICT in their 
teaching

The school 
has an ICT 

co-ordinator 
N=513

The co-ordinator 
is a designated 

position o f  
responsibility 

N=286

The co-ordinator 
is released from 
som e teaching 

duties 
N=103

Score in schools where this 
statement is true.

20.7 22.5 26.1

Score in other schools. 19.0 18.6 19.3
Chi square, p-value. NS .003 .004

The status o f the ICT co-ordinator was not significantly associated with access 

scores.' Post-primary schools with an ICT co-ordinator had significantly higher 

subject use scores than other schools. Those where the co-ordinator was a post o f 

responsibility had scores which were higher again, and those with a co-ordinator 

with some release time were still higher.

TABLE 9. 26: ICT CO -O R DINA TO R  AND SUBJECT USE SCO RE , PO ST-PR IM A RY

Average Subject use score The school 
has an ICT 

co-ordinator 
N=513

The co-ordinator 
is a designated 

position o f  
responsibility 

N=286

The co-ordinator 
is released from 
som e teaching 

duties 
N =I03

Score in schools where this 
statement is true.

od 
1i

8.6 9.1

Score in other schools. 7.1 7.6 7.9
Chi square, p-value. .043 .015 .039

These data again highlight the difference between the primary and post-primary 

schools. In the primary schools the provision o f post o f  responsibility and time for 

the co-ordinator was associated with fewer teachers using ICT in their teaching, 

while in the post-primary schools it was associated with more teachers making use 

o f ICT.

In the post-primary schools the presence and status o f a co-ordinator was not 

related to access to ICT. However in the primary schools the presence o f  a co

ordinator was associated with increased access to ICT, while a post o f 

responsibility was associated with lower access scores. Again this may reflect a 

pattern o f co-ordinators acting as service teachers, although there is no support for

' Data table in appendix N5.
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this theory in the schools where the co-ordinator was released from some teaching 

duties, which showed no significant difference in access scores.

There was some evidence to support Drury’s view o f the importance o f the co

ordinator as the agent for encouraging integration o f IC T .' In both primary and 

post-primary schools the presence and status o f a co-ordinator were associated with 

significantly higher subject scores.

9.2d School provision o f  IC T resources fo r  teacher use

The importance o f teacher-teacher collaboration in helping each other to learn 

about ICT and to develop appropriate classroom uses for the technology has been 

underlined in a series o f studies.^ One way in which schools could foster peer 

learning in use o f ICT is the provision of ICT facilities for use by teachers. At 

primary level 13% of schools provided e-mail facilities and accounts for their staff 

in 2000. These schools had significantly higher access and subject use scores than 

other schools, but there was no significant difference in the proportion o f teachers 

using ICT.^ One quarter o f post-primary schools provided e-mail facilities and 

accounts for staff. In these schools significantly more o f  the staff made use o f ICT 

in their teaching, and the schools had significantly higher access and subject use 

scores."*

One third o f post-primary schools provided computers in a staff room for teacher 

use. These schools reported significantly higher subject use scores than other 

schools. Provision o f computers in staff areas was not used as an indicator in 

primary schools because o f the large number o f primary schools without a staff 

room.

' Cyril Drury, Im plem enting C hange in Education: The Integration o f  Inform ation T echnology into 

Irish p o st-p r im a ry  schools  (Unpublished M Sc T heses, U niversity o f  Leicester, 1995), chapter 7.

 ̂ See section 4.3i.

 ̂ Data table in appendix N6.

Data table in appendix N7.
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TABLE 9. 27: COMPUTERS IN STAFF ROOM AND ICT USE, POST-PRIMARY

Com puters in sta ff 
room

The schools does 
not provide 

com puters in a staff 
room 

N=205

The school provides 
com puters in a staff 

room.
N=415.

T-test, p -value

% teachers using 
ICT in their teaching

20.9 20.2 NS

Average ICT access 
score

10.1 9.4 NS

Average Subject use 
score

7.4 8.4 .018

The three available indicators o f  facilities provided for teachers all showed a 

significant association with increased subject use scores. The provision o f  e-mail 

facilities for teachers was associated with higher access scores in both primary and 

post-primary schools, and with a greater proportion o f  teachers using ICT in post

primary schools.

9.2e Location o f  computers in the school

In primary schools the presence o f computers in the classrooms was highly related 

to the proportion o f teachers using computers. Nearly half o f  the primary schools 

reported having a com puter in each classroom. These schools had an average o f 

78% of their teachers using ICT, compared with only 55% o f the teachers in 

schools with computers in less than two-thirds o f  classrooms (Quartile 1). The 

presence o f  classroom computers was also positively related to the access and 

subject use scores.

TABLE 9. 28: PROPORTION OF CLASSROOMS WITH COMPUTERS AND ICT USE,

PRIMARY

Quartiles o f 
proportion o f  
classroom s with 
com puters

Qi
0-66%
N=567

Q2
67-99%
N=319

Q3+4
100%

N = l,3 7 0

T-test, Q I and 
Q 3 ,p -va lue

% teachers using 
ICT in their teaching

55.2 61.0 77.9 .000

Average ICT access 
score

16.4 16.9 20.4 .000

Average Subject use 
score

11.9 12.0 12.6 .017
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By contrast the presence o f a computer room in primary schools was not 

significantly related to either access or subject use scores. In addition schools with 

a computer room had fewer o f their teachers involved in using ICT in their 

teaching. Those schools with computer rooms o f between 10 and 20 com puters had 

a significantly smaller proportion o f their teachers using com puters than schools 

without a computer room.'

In the post-primary schools only a small proportion o f classrooms had computers. 

Those schools where more o f the classrooms had computers had higher proportions 

o f teachers using ICT, and higher access and subject use scores. H owever the 

number o f computers in computer rooms was not significantly related to any o f 

these variables.

TABLE 9. 29: PROPORTION OF CLASSROOMS WITH COMPUTERS AND ICT USE,

POST-PRIMARY

Quartiles o f 
proportion o f 
classrooms with 
computers

Quartile 1 
0-7%

Quartile 2 
8-12%

Q uartile 3 
13-18%

Q uartile 4 
19%+

T-test, 
Q uartiles I 

and 4, p-value

% teachers using 
ICT in their teaching

15.5 20,4 23.3 26.2 .000

Average ICT access 
score

8.5 9.9 10.9 9.9 .041

Average Subject use 
score

7.2 8.8 8.6 8.8 .020

Thus for both primary and post-primary schools, the presence o f  com puters in the 

classroom was positively associated with the proportions o f  teachers using ICT and 

with access and subject scores. The presence o f a com puter room  was not 

associated with access o f  subject use scores at either level, and was negatively 

associated with the proportions o f teachers using computers in prim ary schools.

9 .2f Participation in projects

In many countries the strategy for diffusion o f ICT into schools has included the 

use o f pilot projects. Such approaches are argued to have many advantages,

' Data table in appendix N8. 

'  Data table in appendix N9.
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including sharing o f control' and allowing new ideas to develop at school level.^ In 

Ireland a scheme o f pilot projects comprising the Schools Integration Project (SIP) 

aimed to develop good practice in ICT use in schools:

The Schools Integration P roject (SIP) is one the m ajor initiatives o f  
Schools IT  2000. Its intention is to fo ste r  whole school developm ent in 
relation to information and communication technology (ICT) 
integration. In order to achieve this, p ilo t projects w ill be established in 
a number o f  le a d '  schools working in partnership with the education 
centres, the community , industry, businesses, and appropriate third 
level institutions. The outcomes o f  these p ilo t pro jects w ill help to 
determ ine m odels o f  best p ractice  fo r  the use o f  ICTs across the Irish 
education system^

Even before the start o f IT 2000, some schools were engaged in ICT projects 

supported from various public and private sources. If the SIPs and other ICT 

projects were successful in their aim o f integrating ICT into teaching, then it might 

be expected that the participating schools would have higher levels o f  teacher use, 

and higher subject scores. The 2000 survey distinguished between schools involved 

in SIP projects and those involved in other ICT projects.

In view o f Fullan’s suggestion that a key determinant o f change is in the dynamics

of the school and Rosenholtz’ classification o f ‘stuck’ and ‘m oving’ schools'* it is 

possible to imagine that some schools would have the capability to adapt to change 

quickly regardless o f the focus o f  the change. If this were the case, it might be 

envisaged that schools which had successfully undertaken any major innovative 

project in recent years would display a similar capacity to adopt ICT, and would 

have higher ICT usage than schools not involved in any innovation. To examine 

this possibility, the survey also asked schools to indicate whether they had been

involved in any innovative project not related to ICT.

' Everett R ogers, Diffusion o f  Innovations, Third Edition (N ew  York: The Free Press, 1983), pp333- 

335.

 ̂ M ichael Fullan, Successful School im provem ent (Buckingham: Open U niversity Press, 1992), p47. 

 ̂ D escription o f  the SIP programme, taken from the NCTE w ebsite at w w w .n cte.ie /sip .

See section  4.2i.
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The primary schools involved in ICT projects did not have significantly higher 

proportions o f  their teachers using ICT, but they did have higher access and subject 

use scores. However the schools involved in non-ICT projects had similarly higher 

access and subject use scores.

T A B L E  9. 30: P A R T IC IP A T IO N  IN P R O JE C T S  AND IC T  U SE, P R IM A R Y

Note; Significances 
are the differences 
between each 
category and the 
schools not involved 
in any project.

l .T h e  
school is not 
involved in 
any project 

N =2357

2. The school is 
involved in an 

innovative project, not 
related to ICT 

N=151

3. The school is 
involved in an 

ICT project, but 
not a SIP. 

N=77

4 . The school is 
involved in a SIP 

project. 
N=170

% teachers using 
ICT in their teaching

68.4 73.3 65.4 72.4

T-test, p-value NS NS NS
Average ICT access 
score

18.2 20.4 20.7 20.3

T-test, p-value .001 .006 .001
Average Subject use 
score

11.8 14.1 14.8 13.6

T-test, p-value .000 .000 .000

At post-primary level, participation in projects was not associated with a significant 

increase in either teacher use o f  ICT or access scores. Schools participating in the 

SIP projects showed significantly higher subject scores, but this was not true for 

other ICT projects or non-ICT projects.
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TABLE 9. 31: PARTICIPATION IN PROJECTS AND ICT USE, PO ST-PRIM ARY

Note: Significances 
are the differences 
between each 
category and the 
schools not involved  
in any project.

1. The 
school is not 
involved in 
any project 

N =408

2. The school is 
involved in an 

innovative project, not 
related to ICT 

N =80

3. The school is 
involved in an 

ICT project, but 
not a SIP. 

N =38

4 . The school is 
involved in a SIP 

project. 
N =94

% teachers using 
ICT in their teaching

20.6 20,5 18.0 19.2

T-test, p-value N S N S N S
A verage ICT access 
score

9.6 9.5 9.6 10.0

T-test, p-value N S N S N S
A verage Subject use 
score

7.5 8.5 8.7 9.8

T-test, p-value N S N S .000

These data suggest that project participation was not associated with the proportion 

o f teachers making use o f ICT in their teaching. In fact in the post-primary schools 

there were sHghtly fewer teachers using ICT in schools participating in projects. 

This disappointing trend may indicate that projects had been concentrated on the 

work o f  a small number o f tcachcrs rather than spread through the entire school.

As with other variables there was a marked difference between the primary and 

post-primary schools in terms o f access. In the primary schools participation in 

projects o f all types was significantly associated with higher access sores, while in 

post-primary schools there was no significant difference.

Also in the primary schools all types o f projects were significantly associated with 

higher subject use scores, while in the post-primary schools this was only true for 

SIP projects.
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9.3 Growth in use of ICT in curricular subjects 1998-2000

Integration o f ICT into curricular subjects is an important aim o f ICT strategy, as it 

provides the opportunities for the pedagogical benefits to arise.' The use o f ICT in 

curricular subjects may be seen as an indicator o f the adoption o f an integrated 

approach to ICT. However it is acknowledged that integration is difficult to achieve 

and that levels o f curricular use have often been disappointing. Previous sections 

have examined the use o f ICT within curricular subjects in 2000 and identified 

factors associated with high subject use. This section examines the changes in use 

o f ICT in curricular subjects over time, using data from both the 1998 and 2000 

surveys.

A conventional adoption model would suggest that if  the innovation is beneficial, 

then early adopters will gain the benefits and will therefore be in a position to 

innovate further, thus widening the gap between themselves and late adopters.^ In 

the context o f schools there may be few economic benefits to integration o f ICT, 

but it might be hypothesised that the early adopters would experience educational 

benefits, and gain the experience and confidence to further integrate ICT.

Examination o f this question is limited by the design o f  the 1998 survey. In 1998 

schools were asked to indicate whether or not ICT was used in each o f a list o f 

subjects, but were not asked to record the frequency o f  usage. Thus in order to 

analyse the changes between 1998 and 2000 matching indicators from both surveys 

were required. For this reason a “subject count” was used. This is simply the 

number o f subjects from the list provided, in which ICT was used.

In the post-primary schools the subject count includes eight subjects (Mathematics, 

Languages, Science, Art, History, Geography, Business and Religion). In primary

' W.J. Pelgrum, “O bstacles to the Integration o f  ICT in Education: results from a w orldw ide  

educational assessm ent” . C om puters and E ducation  V ol. 37 (2001), p i 63

■ l.A .M . Janssen Reinen and Tjeerd Plomp, “The D ecision  Phase: Starting to U se  Com puters” in 

W .J.Pelgrum and TJ. Plomp, eds. The lEA study o f  C om puters in E ducation: Im plem entation  o f  an 

Innovation in 21 E ducation System s (Oxford: Pergamon Press, 1993), p4.

 ̂ Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York; The Free Press, 1983), p382.
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schools count is based on six subjects, because two o f the subjects on the list in 

1998 (Business Studies and Religion) were not included in the 2000 survey.

There are a number o f limitations to the subject count. Firstly, the list o f subjects at 

post-primary level excludes some o f the subjects where very high use was reported 

such as technical graphics. English was not listed as a subject in the 1998 survey, 

but some schools may have included use in English under languages. A further 

limitation is the lack o f any indication o f the volume o f use, as a result o f  which 

any change in the frequency o f use is unrecorded. Despite these methodological 

difficulties, these data provide an opportunity to examine changes in subject use o f 

ICT over time.

9.3a Primary schools

In the primary schools there was an overall increase in the number o f subjects in 

which ICT was used. Between 1998 and 2000 the average subject count rose from 

2.3 to 4.2. By 2000, 75% o f primary schools reported using ICT in 4 or more 

subjects.

There was a significant correlation between 1998 subject counts and 2000 subject 

counts, suggesting that in general those schools with high levels o f use in subjects 

in 1998 retained some o f their leading position by 2000. However the overall 

pattern was one o f narrowing the gap between high and low users o f ICT. Those 

schools that had made no use o f ICT in subjects in 1998 also made good progress 

and the majority o f them (70%) used ICT in 4 or more subjects in 2000.

Despite the general increase, there were some schools where subject count did not 

increase. In 425 primary schools (15% o f the total) there was no change, and a 

further 15% had a lower subject count in 2000 than in 1998. Some schools had 

dram atic redactions. There were 22 schools that reported use o f  ICT in 4 or more 

subjects in H98, but no subject use in 2000.'

‘ Cross tabulatbn in appendix NIO.
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Despite the widely held view o f ICT as primarily an issue o f  equipm ent supply,' 

many studies have indicated that integration o f ICT into teaching is not primarily 

related to the level o f equipment." Similarly in the Irish primary schools the level 

o f computer equipment, as indicated by pupil-computer ratio, was not significantly 

related to the change in subject count. However those schools that had above 

average increases in subject count had significantly more Internet-connected 

computers than schools where subject count declined.

The change in subject count was also associated with a series o f  teacher skill 

indicators. The schools with above-average increases in subject use had more 

teachers who had done some training, more teachers who had done NCTE phase2, 

more teachers with Internet skill, and more teachers w ith home computers.^

Some o f the factors which were strongly associated with high subject use scores 

(see previous section), were not associated with greater increases in subject count 

between 1998 and 2000. In fact both the school principal’s use o f  e-mail and the 

presence o f a teacher with a postgraduate qualification in ICT in education were 

associated with a smaller than average change between these two dates. However 

both o f these factors were associated with higher subject counts in 1998. Thus both 

o f these variables were associated with schools with a higher than average subject 

count before the start o f IT 2000, but that on average had made less gains in the 

period.

This raises the possibility that in primary schools these two variables may have 

been associated with the “early adoption” o f subject use o f ICT. This pattern would

' Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920  (New  York: 

Teachers College Press, 1986), p25. Also

Dan Davis. “Implementation and Educational Uses o f  Computers”, in W.J.Pelgrum and Tj. Piomp, 

eds. The lEA study o f  Computers in Education: Implementation o f  an Innovation in 21 Education 

Systems (Oxford: Pergamon Press, 1993), p l l 3 .

 ̂National Center for Educational Statistics, Teachers ’ Tools fo r  the 2 P ‘ Century: A report on 

teachers ' use o f  technology (2000), also

OECD/CERL ICT and the Quality o f Learning. Educational Multimedia Software Quality Group. 

Meeting o f  Experts (15-16 April 1999).

 ̂ Data table in appendix N i l .
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be consistent with the importance attached to school leadership' and teacher 

education^ in other studies. However it must be noted that these data provide no 

evidence as to the direction o f  causality. It might be hypothesised that computer 

literate principals or highly ICT educated teachers had encouraged subject use in 

the schools, but it could equally be envisaged that schools with a culture o f  ICT use 

might encourage principals to become computer literate or teachers to undertake 

courses.

TABLE 9. 32: PRINCIPAL’S USE OF E-MAIL AND ICT USAGE 1998 AND 2000,

PRIMARY SCHOOLS.

Principal use o f  e- 
mail (in 2000)

Average o f 
subject count 

1998

Average o f  
subject count 

2000

A verage o f  
subject use score 

2000

A verage change 
in subject count 

1998 to 2000
Never 1.9 4.0 11.3 2.2
Occasionally 2.3 4.3 12.1 1.9
Frequently 2.8 4.5 13.7 1.7
All schools 2.3 4.2 12.2 1.9

TABLE 9. 33: TEACHERS WITH A POSTGRADUATE QUALIFICATION IN ICT IN

EDUCATION AND ICT USAGE 1998 AND 2000, PRIMARY SCHOOLS

Teachers with postgraduate 
qualifications in ICT in 
education (in 2000)

Average of 
subject 

count 1998

A verage o f 
subject 

count 2000

A verage o f  
subject use 
score 2000

A verage change 
in subject count 

1998 to 2000
No teacher. N=2450. 2.2 4.2 11.9 2.0
One or more teachers. N=304. 2.9 4.5 13.4 1.5
T-test, p-value .000 .000 .000 .001

ICT co-ordinators and ICT usage

The data also provides further evidence o f  the significance o f  an ICT co-ordinator. 

The presence o f  a co-ordinator was strongly related to change in subject count 

between 1998 and 2000. But as the presence o f  a co-ordinator was recorded in both 

the 1998 and 2000 surveys, a more detailed analysis is possible.

' Michael Fullan, Successful School improvement (Buckingham: O pen U niversity  Press, 1992), p50.

■ Henry. J. Becker, Internet Use by Teachers: Conditions o f  P rofessional Use and  Teacher-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information Technology and Organizations (February 1999), p p l7 -18 .
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Schools without an ICT co-ordinator had low subject counts in 1998 and had an 

average increase o f 2.2, resulting in an average subject count o f  3.8 by 2000. The 

schools that had a co-ordinator in 1998 and 2000 (the early adopters o f a co

ordinator) had higher subject counts in both surveys, but with a smaller increase 

between the two dates.

Schools that had no co-ordinator in 1998, but had in 2000 (termed “Late” in 

appointing a co-ordinator) showed a greater increase in subject count during the 

period than other schools. Thus schools that appointed a co-ordinator early had 

high subject counts in 1998, while those that appointed a co-ordinator late had low 

initial counts but made greater gains in the period.

Further indication o f  the association between co-ordinator and subject use can be 

found in the schools that had a co-ordinator in 1998 but not in 2000. These schools 

that “dropped” their co-ordinator had a high level o f subject use in 1998 with a 

subject count o f 2.6, but between 1998 and 2000 they had the smallest increase in 

subject count and fell back relative to other schools.

TABLE 9. 34: ICT C O -O R D IN A TO R S AND ICT USAGE 1998 AND 2000, PRIM ARY

SCH OOLS

Group ICT co-ordinator Average o f  
subject 

count 1998

Average o f  
subject 

count 2000

Average o f  
subject use 
score 2000

Average change 
in subject count 

1998 to 2000
None No co-ordinator 1998 or 

2000. N=510
1.6 3.8 10.5 2.2

Drop Co-ordinator 1998 but 
not in 2000. N=323

2.6 4.0 11.2 1.4

Early Co-ordinator in both 
1998 and 2000. N=1090

2.9 4.4 13.0 1.6

Late Co-ordinator 2000. 
N=832

1.8 4.3 12.2 2.5

T-test, None and Drop, p-value .000 NS NS .000
T-test, None and Early, p-value .000 .000 .000 .000
T-test, None and Late, p-value NS .000 .000 .013
T-test, Early and Late, p-value .000 .005 .001 .000

Thus in summary, those primary schools with an ICT co-ordinator in 1998 reported 

significantly greater usage o f ICT in more subjects than those without. Those 

schools that appointed a co-ordinator between 1998 an 2000 made rapid progress 

and almost caught up. By contrast those that ceased to have a co-ordinator between 

1998 and 2000 (termed “ Drop” schools) fell back relative to other schools and by
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2000 their position was not significantly different from those that had never had a 

co-ordinator.

9.3b Post-primary schools

In the post-primary schools the increase in subject count was smaller. The average 

rose from 1.7 in 1998 to 2.6 in 2000. Although the overall trend was upwards, 27% 

of schools had a reduction in subject count between 1998 and 2000, w hile a ftirther 

18% had no change. On average the schools with higher subject counts in 1998 

had slightly higher counts in 2000, but this trend was weak. A total o f  221 schools, 

over one third o f the total, had no use of ICT in subjects in 1998. O f these schools 

25% used ICT in 4 or more subjects by 2000, but another 25% had no use o f  ICT in 

subjects in 2000.

As reported in other studies,' equipment indicators were not significantly 

associated with the change in the use of ICT in subjects. N either the ratio o f 

students per computer nor that o f students per Internet com puter were associated 

with the amount o f change in subject count.

The OECD has noted the central role of the teacher in making progress in the use o f 

ICT in schools.^ It was not surprising therefore that there were significant 

associations between the change in subject count and some o f the teacher skill 

variables. The schools with the greatest increases in subject count had significantly 

more teachers with computer and Internet skills, and more o f  their teachers used 

ICT in lesson preparation and in teaching. However there were no significant 

associations with other teacher skill indicators such as the percentage o f  teachers 

with home computers or home Internet connections, or with participation in NCTE 

phase 2 or ICT courses in general. This difference between teacher skill and teacher 

participation in courses may reflect the extensive use o f short training courses for

' Dan D avis. “Im plementation and Educational U ses o f  Com puters”, in W .J.Pelgrum  and Tj. Plom p, 

eds. The lEA study o f  C om puters in E ducation: Im plem entation  o f  an Innovation  in 21 E ducation  

System s (Oxford: Pergamon Press, 1993), p i 13.

 ̂ OECD, Education P o licy  A nalysis 1999  (Paris: O EC D, 1999), p58.
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teachers, which others have suggested may be too short to have a meaningful 

impact.'

There were also no significant associations between change in subject count and 

variables related to school structures, such as participation in projects, presence o f 

an ICT co-ordinator, principal’s use o f e-mail or presence o f a teacher with a 

postgraduate qualification in ICT in education.^

One school level indicator associated with change in subject count in post-primary 

schools was the presence o f a school ICT plan. The pattern o f change in subject 

count with ICT planning followed the same pattern as reported for ICT co

ordinators in primary schools. That is, the data indicates a rise in subject count 

coinciding with development o f a plan. Schools that had an ICT plan in 1998 had 

higher 1998 subject counts. Those that developed a plan between 1998 and 2000 

had low 1998 counts but showed the greatest increase between 1998 and 2000. In 

the same period those that dropped their ICT plan showed an average decline in 

subject count.

TABLE 9. 35: ICT PLAN AND USE OF ICT IN SUBJECTS, POST-PRIMARY SCHOOLS

Group N Subjects
Count
1998

Subjects 
Count 2000

Subject use 
score 2000

Average change 
in subject count 

1998 to 2000
No No plan 232 1.3 2.1 6.7 0.7

Late Plan in 2000 278 1.8 2.9 8.8 1.1
Early Plan in both 

1998 and 2000
86 2.2 2.9 9.2 0.7

Drop Plan in 1998 but 
not 2000

24 3.0 2.8 8.7 -0.2

T-test, N o and Late, p-value .008 .000 .000 NS
T-test, N o and Early, p-value .000 .002 .001 NS
T-test, Early and Late, p-value NS NS NS NS

Schooi type

There were marked differences in the changes in subject count between different 

types o f  post-primary school. In 1998 there was no significant difference between 

secondary and vocational schools in terms o f subjects count, but between 1998 and

' Michael Fullan, Successful School improvement (Buckingham: Open University Press, 1992), p34. 

■ Data table in appendix N12.
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2000 vocational schools increased their subjects counts by only 0.2, while 

secondary schools increased their counts by an average o f 1.1. As a result by 2000 

secondary schools had significantly higher subject counts and subject use scores.

TA BLE 9. 36: SCH O O L TYPE AND USE OF ICT IN SCH O O LS SUBJEC TS 1998 AND

2000

Subject 
Count 1998

Subject
Count
2000

Subject use 
score 2000

Average change 
in subject count 

1998 to 2000
Secondary. N = 331 1.7 2.8 8.4 1.1
Vocational.N=163 1.8 2.0 6.5 0.2
Community College. N=49. 1.4 2.4 8.2 1.0
Community School. N=60. 2.1 3.2 9.6 1.2
Comprehensive. N=15. 2.4 2.7 10.1 0.3
Significance o f  differences 
between: (t-test)
Secondary and vocational NS .000 .000 .000
Vocational and Community 
schools

NS .000 .000 .015

Vocational and 
Comprehensive schools

NS NS .005 NS

9.3c Variation in subject counts within Secondary schools

As the variations with school type may mask other significant relationships 

between structural factors and use o f ICT within school types, a further analysis 

was conducted including only secondary schools. In secondary schools where the 

principal made frequent use o f e-mail the subject counts were higher in 2000. 

However the differences in subject count in 1998 and in the change between 1998 

and 2000 were not statistically significant.
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TABLE 9. 37: PR IN CIPA L’S USE OF E-M AIL AND ICT USAGE 1998 AND 2000,

SECO NDARY SCH OOLS

Principal use o f  e-mail: Subject 
Count 1998

Subject 
Count 2000

Subject use 
count 2000

Average change 
in subject count 

1998 to 2000
Never 1.4 2.4 7.8 0.9
Occasionally 1.7 2.9 8.5 1.2
Frequently 1.9 3.3 10.0 1.4
T-test, Never and Frequently, p- 
value

NS .009 .016 NS

Presence o f teachers with postgraduate qualifications in ICT in education was also 

related to subject count in 2000, but not significantly related to use in 1998 or 

change between 1998 and 2000.

ICT co-ordinators and ICT usage

In the secondary schools as with primary schools, the pattern suggested that the 

appointment o f a co-ordinator was associated with a rise in subject count. 

Secondary schools without an ICT co-ordinator had low subject counts and low 

increases in count during the period. Those that had a co-ordinator in 1998 had 

high subject counts in 1998, and had a greater than average gain in subject count 

between 1998 and 2000. Those schools that appointed a co-ordinator “ late” (i.e. 

between 1998 and 2000), had lower counts in 1998 but high increases between 

1998 and 2000, and by 2000 had narrowed the gap. Schools that had ceased to 

have a co-ordinator between 1998 and 2000 had low growth in subject use and fell 

back relative to those that retained a co-ordinator.
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TABLE 9. 38: ICT CO-ORDINATORS AND ICT USAGE 1998 AND 2000, SECONDARY

SCHOOLS

Group ICT co-ordinator Subject 
Count 1998

Subject
Count
2000

Subject use 
count 2000

A verage change 
in subject count 

1998 to 2000
None No co-ordinator 1998 or 

2000.
1.0 1.6 5.5 0.6

Late C o-ordinator 2000. 0.9 2.5 7.8 1.6
Early Co-ordinator in both 1998 

and 2000.
2.0 3.1 9.1 1.1

Drop Co-ordinator 1998 but not 
in 2000.

1.9 2.7 8.6 0.8

T-test, N one and Late, p-value NS .048 .023 NS
T-test, N one and Early, p-value .005 .001 .001 NS
T-test, Early and Late, p-value NS NS NS NS
T-test, N one and Drop, p-value NS NS .023 NS

9.3d Participation in projects

Primary schools Participation in Projects and subject use o f ICT

The use o f pilot projects as a mechanism to develop appropriate methodology o f 

the integration o f ICT in schools was an important part of Irish ICT strategy.' It 

might therefore be expected that schools involved in projects would show a greater 

change in subject count during the life o f the project.

The case o f  the SIP projects is the most straightforward, as there was no SIP 

activity before the 1998 survey. SIP schools certainly showed higher subject 

counts in 2000. On average SIP schools used ICT in 4.5 subjects in 2000, compared 

with 4.1 for other schools. However the SIP schools also had higher average 

subject scores in 1998, before the start o f the SIP project, and their increase in 

subject count was smaller than that o f other schools. This suggests that at least part 

o f the increase in “ integration” resulting from the SIP programme was due to 

selection o f schools which were already making progress in this direction.

* D escription o f  the SIP programme, taken from the NCTE website at w w w .ncte.ie/sip.
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Schools involved in other ICT pilot projects show a similar pattern with higher 

subject counts in 1998. However in this case the analysis is more complex, as 

some of these projects were in operation before 1998.

Those schools that became involved in a project between 1998 and 2000 display a 

pattern very similar to the SIP schools. They had a higher than average subject 

count in 1998, and retained some o f this advantage in 2000, despite a smaller 

increase in subject count than other schools.

The schools involved in a project in 1998 but not in a project in 2000 (the drop 

schools) show a different pattern. They had higher subject counts in 1998 than the 

SIP and other project schools, but had a very small im provement in subject count 

between 1998 and 2000, and as a result fell back relative to the other project 

schools by 2000. A very small number o f schools were involved in ICT projects in 

both 1998 and 2000. These schools had a similar pattern to the previous group, 

with a high 1998 subject count and a very small increment by 2000.

TABLE 9. 39: PARTICIPATION IN PROJECTS AND USE OF ICT IN SUBJECTS, 1998

AND 2000, PRIMARY SCHOOLS

Subject 
C ount 1998

Subject 
Count 2000

Subject use 
score 2000

A verage change 
in subject count 

1998 to 2000
Not in a project 2.1 4.1 11.8 2.0
Involved in a project, not 
related to ICT

2.9 4.7 14.1 1.8

Involved in a SIP project. 3.0 4.5 13.6 1.5
Involved in another ICT 
project, not SIP

3.2 4.6 14.8 1.4

Early: In an ICT project in both 
1998 and 2000. N=23

4.3 4.8 14.7 0.4

Late: In an ICT project in 2000, 
but not in 1998. N=87

3.0 4.5 14.3 1.6

Drop: In an ICT project in 
1998, but not in 2000. N=101

3.9 4.4 14.0 0.5

Three interesting patterns emerge from these data. Firstly the prim ary schools that 

became involved in SIP or other ICT projects between 1998 and 2000 had higher 

subject counts before the projects began. Secondly the projects did not appear to 

result in use o f ICT in more subjects. In fact, those schools not involved in any 

project showed the greatest increases in subject count, followed by those involved 

in non-ICT projects. Thirdly there was little to suggest that long term involvement 

in a project was associated with sustained growth in subject count. Those schools 

getting involved in a project between 1998 and 2000 showed a substantial increase
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in subject count (1.5 for SIP, 1.6 for other projects), but those involved in projects 

throughout the period showed very low growth in subject count, little m ore than 

that in schools that dropped from projects.

Post-primary schools: Participation in Projects and subject use o f  ICT

Sim ilar patterns arose in the post-prim ary schools. Those schools that becam e 

involved in projects after 1998 had higher than average subject counts in 1998, 

suggesting that entry to projects was in some w ay selecting the schools w hich had 

m ade som e progress with ICT.

There w as little evidence that project participation resulted in use o f  IC T in m ore 

subjects, as the schools that got involved in projects after 1998 did not show 

significantly  greater increases in subject count than schools not involved in any 

project. Hence it seems that m ost o f  the difference in subject counts w as a result o f  

the participation o f schools with higher counts in the projects, rather than a result o f  

the projects them selves.

A m ajor difference betw een the prim ary and post-prim ary schools w as in the 

schools that had been involved in projects before 1998. The “early” post-prim ary 

schools had a growth in subject count alm ost as great as schools not involved in 

any project, and by 2000 had the highest subject counts and subject use scores. By 

contrast those schools that dropped from projects had no increase in subject count 

and ended the period with the lowest subject use scores.

TABLE 9. 40: PARTICIPATION IN PROJECTS AND USE OF ICT IN SUBJECTS, 1998

AND 2000, POST-PRIMARY SCHOOLS

Subject 
Count 1998

Subject 
Count 2000

Subject use 
score 2000

Average change 
in subject count 

1998 to 2000
Not in a project N=380 1.5 2.3 7.6 0.9
Early: In an ICT project in both 
1998 anii 2000. N=51

2.6 3.4 10.3 0.8

Late: In an ICT project in 2000, 
but not in 1998. N=161

2.0 3.0 8.7 1.0

Drop: In an ICT project in 
1998, but not in 2000, N=28

2.0 2.0 6.8 0.0
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9.3e Change in subject count 1998 to 2000

This section has examined the changes in subject use o f  ICT between 1998 and 

2000, using the limited indicator o f subject counts. For both primary and post- 

primary schools, the subject count increased markedly during the period 1998 to 

2000, increasing by more than 50% in both cases. Analysis o f the changes during 

the period has revealed a series o f interesting associations, although they do not 

offer evidence that these associations reflect causal relationships, or even about the 

direction o f the relationship.

As reported in other studies,' for both primary and post-primary schools growth 

was not significantly related to the level o f computer equipment. However, in the 

primary schools there was a significant relationship between high growth and 

favourable ratios o f pupils to Internet-connected computers.

Also in accord with findings from other countries,' the main indicators associated 

with above average growth in subject count were broadly indicators o f teacher 

capacity to use ICT. In the primary schools there were significant relafionships with 

home com puter access, Internet skill and participation in training. In the post

primary schools there were significant relationships with com puter skill and 

Internet skill, but not with home access. In both primary and post-prim ary schools 

high growth in subject count was associated with higher proportions o f the teachers 

making use o f  ICT.

In the primary schools some o f the school level factors that were earlier linked with 

high subject use, were associated with schools that had higher than average subject 

counts in 1998 but made smaller increases in the period. Four factors in particular 

were associated with this pattern o f early adoption and low growth, namely:

• parficipation in projects,

• having a designated ICT co-ordinator.

' N ational Center for Educational Statistics, Teachers ’ Tools f o r  the 21" C entury: A rep o r t on 

te a c h e r s ' use o f  techn ology  (2000).
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• having at least one teacher with a postgraduate qualification in ICT in 

education, and

• the school principal’s use o f e-mail.

The suggestion that these traits may characterise the schools that were making use 

o f ICT before IT 2000 began is consistent with R ogers’ characterisation o f early 

adopters. In this classical model, early adopters are characterised as less dogmatic, 

less fatalistic^ and more highly educated.^ The early adopters are also more highly 

“connected” than later adopters. They are likely to have more social participation, 

have greater exposure to mass media, and to seek inform ation more actively than 

others.'' It might easily be imagined that schools that chose to participate in 

projects, where the principal had adopted a relatively new technology, where 

teachers had undertaken postgraduate study in the area o f  ICT and where the school 

had proactively set up structures to deal with ICT might match R ogers’ view o f an 

early adopter.

The adoption patterns described above did not appear as strongly in the post- 

primai-y schools. This may have been in part because o f  the very substantial 

variation with school type within the post-primary category. Secondary schools 

had a significantly greater growth than vocational schools despite having almost 

identical subject counts in 1998. This variation with school type tended to mask 

other patterns, and when secondary schools are considered in isolation, similar 

associations appeared, although weaker and less consistent than in the primary 

schools

Further indications o f the importance o f particular characteristics were provided in 

the cases o f those that were recorded in both the 1998 and 2000 surveys. In these 

cases it was possible to distinguish those schools that had made a change during the

' Henry. J. B ecker, In ternet U se by  Teachers: C onditions o f  P ro fessio n a l U se an d  T each er-D irected  

Student Use. T eaching, Learning and Computing: 1998 N ational Survey Report #1. Center for 

Research on Information T echnology  and Organizations (February 1999), p l9 .

 ̂ Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York: T he Free Press, 1983), p258.

 ̂ Ibid., p p 2 5 1-2.

■' Ib id .,p 259 .
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period from those with the characteristic before 1998. This was possible in the case 

o f  participation in projects, presence o f a school plan, and presence o f  an ICT co

ordinator. These three variables tended to follow the same pattern in that they were 

associated with higher subject counts in 1998, but sm aller increases betw een 1998 

and 2000.

Schools that did not have the characteristic in 1998 (late schools) also had higher 

subject counts in 1998. Thus for exam ple the schools that developed a school ICT 

plan betw een 1998 and 2000 had higher subject counts in 1998. This suggests that 

these characteristics have a com plex relationship with ICT usage.

TABLE 9. 41: SUM M ARY OF FACTORS PRLMARY SCHOOLS

Participation 
in projects

There is a 
designated 

ICT co
ordinator

The school 
has an ICT 

plan.

Principal 
uses e-mail

One o f  more 
teachers has a 
postgraduate 

qualification in 
ICT in 

Education
Negatively related to 
growth in subject use 
1998-2000

Yes Yes Not
significant

Yes Yes

Positively related to 
subject count in 1998

Yes Yes Yes Yes Yes

Positively related to 
subject count in 2000

Yes Yes Yes Yes Yes

“Late” schools had 
higher subject counts 
in 1998

Yes Yes Yes N/A N/A

“Drop” schools had 
slower growth than 
early or late schools.

Yes Not
significant

Late only. N/A N/A
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T A B L E  9. 42: SU M M A R Y  O F  F A C T O R S  S E C O N D A R Y  S C H O O L S

Participation 
in projects

ICT co
ordinator is 
designated

The school 
has an ICT 

plan.

Principal 
uses e-mail

One o f  more 
teachers has a 
postgraduate 

qualification in 
ICT in 

Education
N egatively related to 
growth in subject use 
1998-2000

Yes Not
significant

N ot
significant

N ot
significant

N ot significant

Positively related to 
subject count in 1998

Yes Not
significant

Yes Yes Yes

Positively related to 
subject count in 2000

Yes Yes Yes Yes Not significant

“Late” schools had 
higher subject counts 
in 1998

Yes Yes Yes N /A N /A

“D rop” schools had 
slow er growth than 
early or late schools.

Yes Not
significant

Yes N /A N/A

Rogers’' suggestion o f  the normal pattern o f  innovation being a “virtuous cycle”, 

with the early adopters experiencing more benefits and therefore gaining the 

potential to innovate further, is not supported by these data. Instead those 

characteristics associated with early adoption were also associated with slower than 

average growth during the period, as other schools caught up.

There were also interesting difference in the patterns in primary and secondary 

schools. Cuban has suggested that it is easier for elementary schools to adopt 

technology^ because their structures allow more flexibility in terms o f  timing 

teacher contact and curriculum.^ This distinction has been observed in many

' Ib id .,p382 .

 ̂N orm an W oelfel and Keith Tyler. Radio and the School (W orld Book Co, 1945), pp60-61, quoted 

in Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920 (New 

York; Teachers College Press, 1986), p23

 ̂ Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920 (New York: 

T eachers College Press, 1986), p64.

348



C hapter 9 Factors A ssociated  with the A doption and U se o f  ICT in Schools

countries' including the UK, where there are higher rates o f use o f ICT in primary 

schools.^ The Irish primary schools followed this general pattern, and had a greater 

average increase in subject count than post-primary schools.

The factors related to rate o f change were different in primary and post-primary 

schools. Internet infrastructure played a more significant part in the primary 

schools, as did teacher skill and teachers’ home access to ICT. In the post-primary 

schools the rate o f change was most associated with school type, participation in 

projects and ICT planning.

There were also indications that the speed o f change was greater in primary 

schools. In the primary schools the overall increase in subject count between 1998 

and 2000 was greater. In addition, primary schools that became involved in 

projects after 1998 showed significant gains by 2000. In the post-primary schools 

there was a smaller increase associated with projects begun after 1998, but a 

continued increase associated with projects begun before 1998. This pattern is 

consistent with the hypothesis that the change in subject use is slower in post

primary schools.

' I.A .M . Janssen Reinen and Tjeerd Plomp, “The D ecision  Phase; Starting to U se  C om puters” in 

W .J.Pelgrum and Tj. Plomp, eds. The lEA study o f  C om puters in E ducation: Im plem entation  o f  an 

Innovation in 21 Education System s (Oxford: Pergamon Press, 1993), p40.

 ̂ Department for Education and Employment, Survey o f  Inform ation an d  C om m unications 

Technology in Schools 1998  (Statistical Bulletin Number 11/98, N ovem ber 1998), paragraphs 40- 

41.
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9.4 Early and late adoption of ICT

Much o f the research interest has focused on the early adopters o f innovations. In 

particular there has been interest in the area o f the adoption curve where around 

10% of the population have adopted. After this point, Rogers suggests, the 

innovation takes off, and it is probably impossible to stop.' Rogers’ idealised 

model distinguishes between innovators and the early adopters. The former he 

considers to be the very early adopters, roughly 2.5% o f the population, who are 

often very innovative but may have little credibility o f influence on others. The 

main body o f  early adopters, approximately 13.5% of the population, are more 

respected and often opinion leaders. Rogers’ model also considers the other side 

o f  the curve, or those who are the last to adopt. These individuals, labelled the late 

adopters or laggards, are characterised as the most change averse, traditional and 

suspicious o f  innovation.

The focus o f  this section is an examination o f the characteristics o f the early and 

late adopters o f ICT in Irish schools. This first raises the question o f  what is 

considered to be adoption o f ICT. The measure often used by policy makers 

defines adoption in terms o f equipment levels, while in view o f the pedagogical 

rationale described earlier the level o f integration o f ICT into teaching is a key 

indicator. For the purposes o f analysis adoption was analysed twice using these 

two separate indicators. For clarity in writing, the schools with high levels of 

equipment are described as “early investors”, while those with high levels of 

subject use o f  ICT are called “early adopters” , and similarly for late investors and 

adopters.

In Rogers’ model early and late adopters were defined in terms o f standard 

deviations from the mean time o f adoption. This presented two difficulties for this 

study. Firstly as the study was based on surveys at two fixed points in time, the 

exact time o f adoption could not be determined. Secondly, because the

' Everett R ogers, Diffusion o f  Innovations, Third Edition (N ew  York; The Free Press, 1983), p245.

 ̂ SimpHfied from Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York: The Free 

Press, 1983), pp247-250.
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distributions of some o f the indicators were skewed, standard deviation was an 

impractical measure. Instead early and late adopters were defined as the most 

extreme 10% of the population. Using this principle, the early investors were 

defined as the 10% o f schools with the most favourable com puteripupil ratio in 

1998. Similarly early adopters were defined as the 10% o f schools with the highest 

subject count in 1998. Late investors were defined as the 10% o f schools with the 

least favourable computeripupil ratio in 2000,' while late adopters were the 10% of 

schools with the lowest subject use scores in 2000.

TABLE 9. 43; DEFIN IN G  C R ITERIA FOR EARLY AND LATE A D O PT E R  AND

INVESTO R SCH O O LS

Early Investor Early Adopter Late Investor Late Adopter
Primary Less than 15 

pupils per 
computer 1998.

Subject count o f  6 
in 1998.

More than 28.7 
pupils per 
computer, 2000.

Subject use score 
o f  5 or less, 2000.

Post-primary Less than 6.92 
students per 
computer 1998.

Subject count o f  6 
or more in 1998.

More than 21.93 
students per 
computer, 2000.

Subject use score 
o f  2 or less, 2000

These adopter groups were examined in terms o f  a range o f variables used earlier. 

These may be classified into three main groups. Firstly there are context 

characteristics, such as school type, size, location and the gender o f  students. 

Secondly there are school level variables, such as the presence o f  a ICT plan or an 

ICT co-ordinator, and the computer use o f the principal. Finally there are teacher 

level variables, such as the level of skill o f the teachers.

The use o f subject count in 1998 as the determinant o f “early adoption” o f  ICT 

does not do justice to the long history o f ICT in Irish schools. Clearly, as the use o f 

computers in schools was pioneered in the 1970s and possibly earlier, the true early 

adopters were those early enthusiastic teachers. However for the purposes o f  this 

study the intention is to identify the schools that were in the lead in terms o f use o f 

ICT within subject areas in advance o f the Schools IT 2000 programm e, and hence 

subject count in 1998 is an appropriate indicator.

' Note that schools with no computers at all were excluded from this analysis.
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9.4a The Early Investors

Early investment was associated with some o f the school-context characteristics.

At primary level, single-sex boys’ schools were over-represented among the early 

investors, as were smaller schools. At post-primary level the school type was one 

o f the most significant characteristics associated with early investment. Vocational 

schools were particularly over-represented and accounted for 75% o f the early 

investors, while secondary schools were under-represented. At post-prim ary level 

most o f the early investor schools were mixed. Boys’ schools were under

represented, and there were no single-sex girls’ schools in the early investor group. 

Schools designated disadvantaged were also over-represented among the early 

investors, as were smaller schools.’

Some o f the school level factors were also significantly associated with early 

investment. In primary schools early investment was associated with participation 

in ICT pilot projects and with presence o f an ICT plan. In the post-prim ary schools 

early investment was associated with the principal’s use o f e-mail, but not with 

project participation or ICT planning.

TABLE 9. 44: SCHOOL CHARACTERISTICS OF THE EARLY INVESTOR SCHOOLS, 

PRIMARY

Not early 
investors 
N=1393

Early
investors
N=162

Chi square, 
p -value

%  with an ICT co-ordinator in 1998 58.8 65.6 NS
% involved in an ICT pilot project 1998 6.0 12.7 .002
% with an ICT plan in 1998 15.2 23.9 .005
% where the principal was a frequent user o f  e- 
mail in 2000

22.2 27.5 NS

TABLE 9. 45: SCHOOL CHARACTERISTICS OF THE EARLY INVESTORS, POST

PRIMARY

Not early 
investors 
N=466

Early
investors

N=51

Chi square, 
p-value

% with an ICT co-ordinator in 1998 78.5 74.5 NS
% involved in an ICT pilot project 1998 15.0 9.8 NS
%  with an ICT plan in 1998 19.5 27.5 NS
%  where the principal was a frequent user o f e- 
mail in 2000

23.7 40.0 .026

' Data tables in appendices N 13 to N 15.
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Teacher skill was associated with early investment in the post-primary schools, but 

not in the primary schools.

TABLE 9. 46: TEACHER CHARACTERISTICS OF THE EARLY INVESTORS, PRIMARY

N ot early 
investors 
N=1393

Early
investors
N=162

Chi square, 
p-value

% o f teachers with some ICT skill in 1998 75.3 87.0 NS
% o f teachers w ith some Internet skill in 1998 18.6 33.2 NS

TABLE 9. 47: TEACHER CHAR.ACTERISTICS OF THE EARLY INVESTORS, POST

PRIMARY

N ot early 
investors 
N=466

Early
investors

N =5I

Chi square, 
p-value

% o f teachers w ith some ICT skill in 1998 54.2 96.6 .007
% o f teachers w ith some Internet skill in 1998 24.4 44.8 .062

9.4b The Early Adopters

The previous section has examined the schools that had high levels o f  equipment in 

1998, termed the early investors. This section is concerned with the “early 

adopters” o f  ICT as a part o f  subject teaching. In both primary and post-primary 

schools there was little overlap between the early investors and the early adopters, 

and there was no statistical association between the two (chi square test).

TABLE 9. 48: EARLY ADOPTERS AND EARLY INVESTORS, PRIMARY SCHOOLS

Not early 
adopters

Early
adopters

Total

Not early investors 1,229 164 1,393
Early investors 135 27 162
Total 1,364 191 1,555

TABLE 9. 49: EARLY ADOPTERS AND EARLY INVESTORS, POST-PRIMARY  

SCHOOLS

N ot early 
adopters

Early
adopters

Total

N ot early investors 431 35 466
Early investors 46 5 51

Total 477 40 517
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Early adoption o f ICT was associated with few o f the context characteristics. In 

primary schools the early adopters were significantly larger than other schools, with 

an average o f 165 pupils compared with 137 for other schools. H owever early 

adoption was not significantly associated with disadvantage, location or gender o f  

pupils.

At post-primary level early adoption was not associated significantly with any o f 

the context variables. The early adopters were not significantly associated with any 

particular school type. Nor were they associated with any specific social group, 

although disadvantaged schools and girls’ were slightly under-represented, while 

mixed schools were over-represented.’

Early adoption in primary schools was strongly associated with the school level 

variables. Sixteen percent o f the early adopter primary schools were involved in 

ICT pilot projects, nearly five times the proportion o f  other schools. Significantly 

more o f the early adopter schools had ICT co-ordinators and ICT plans in 1998.

The 1998 survey did not collect data on the principal’s use o f  ICT, but the early 

adopter schools reported that nearly twice as many o f their principals were frequent 

e-mail users in 2000.

At post-primary level, early adoption was not significantly associated with any o f 

the school level characteristics. However within secondary schools, there was a 

significant association between early adoption and both the presence o f  an ICT co

ordinator and an ICT plan.^

At primary level significantly more o f the teachers in the early adopter schools had 

ICT skill and Internet skill. However for both post-primary schools and secondary 

schools there was no significant relationship between early adoption and teacher 

skill.

' D a ta  tables in appendices N 16 to N 18. 

'  D a ta  tables in appendices N' 19 to N 2 1.
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TABLE 9. 50: TEACHER CHARACTERISTICS OF THE EARLY ADOPTER SCHOOLS, 

PRIMARY

Not early 
adopters 
N=2501

Early
adopters
N=253

T-test, p-value

% o f  teachers with some ICT skill in 1998 69.9 84.6 .000
% o f  teachers with some Internet skill in 1998 17.2 29.5 .000

TABLE 9. 51: TEACHER CHARACTERISTICS OF THE EARLY ADOPTER SCHOOLS, 

POST-PRIMARY

Not early 
adopters 
N=578

Early
adopters

N=42

T-test, p-value

% o f  teachers with some ICT skill in 1998 57.6 70.0 NS
% o f  teachers with some Internet skill in 1998 26.1 33.6 NS

TABLE 9. 52: TEACHER CHAR.ACTERISTICS OF THE EARLY ADOPTER SCHOOLS, 

SECONDARY

Not early 
adopters 
N=298

Early
adopters

N=33

T-test, p-value

% o f  teachers with some ICT skill in 1998 53.5 74.1 NS
% o f  teachers with some Internet skill in 1998 21.9 39.0 NS

9.4c Progress o f  the early investors by 2000

If early involvement with ICT was laying the foundations for sustained growth in 

ICT usage, then it might be expected that the early schools would have higher than 

average ICT indicators in 2000. If the presence o f ICT equipment in a school was a 

catalyst for educational use o f ICT, then it would be expected that the early investor 

schools would have higher subject usage indicators in 2000. To examine these 

questions the schools that had been innovative in 1998 were compared with other 

schools in 2000.

As in other analyses, the pattern for primary schools was very different from that in 

post-primary schools. In primary schools the early investors had retained their 

advantage in terms o f equipment by 2000, and had more favourable pupil computer 

ratios than other schools, and similarly favourable ratios o f pupils to networked
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computers. Significantly more o f their teachers had attended NCTE phase 2, and 

more were using ICT in their teaching. They also had higher access and subject use 

scores than other schools, and a higher proportion o f their classrooms had 

computers.

TA BLE 9. 53: PRIM ARY SCHOOLS: THE POSITION OF TH E EA R LY  IN V ESTO R S BY  

2000

Not early 
investors 
N=1393

Early
investors
N=162

T-test, p-value

Average pupils per computer 2000. 19.2 8.6 .000
Average pupils per networked computer 2000. 106.4 46.0 .000
Percentage o f  teachers using ICT in their teaching 
2000.

66.4 75.1 .002

Percentage o f  teachers who had attended NCTE 
Phase 2.

55.4 64.0 .007

Average access score 2000 18.9 20.4 .037
Average subject use score 2000. 12.4 13.7 .013
Percentage o f  classrooms with computers 2000. 78.1 84.8 .009

Significantly more o f  the early investor primary schools used the Internet as a 

resource, allowing pupils to use it for research. In addition more o f them had a 

website, had the website maintained by pupils and carrying pupils’ work. There 

was no significant difference between early investor schools and other schools in 

the proportion of ICT time spent on the Internet or word processing.

TA BLE 9. 54: USE OF TH E INTERNET IN 2000 BY THE EA R LY  IN V E ST O R  SCH O O LS, 

PRIM ARY

Not early 
investors 
N=1393

Early
investors
N =I62

Chi square, 
/7-value

% where pupils use the Internet for research 2000. 62.4 70.4 .046
% with a school website 2000 17.0 26.5 .003
% with a pupil maintained website 2000 4.2 9.9 .001
% with a website carrying student work 2000 9.0 21.0 .000

Post-primary schools

The post-primary schools that had been early investors in 1998 had more 

favourable equipment levels than other schools in 2000. They had fewer students 

per com puter and better levels o f networked computers. In these schools more o f 

the teachers reported using ICT in their teaching, and the average access score was
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higher. However there was no significant difference in the subject use score, nor in 

any o f  the indicators o f  student use o f  the Internet.

TABLE 9. 55: POST-PRIM ARY SCHOOLS: TH E POSITION OF TH E EARLY 

INVESTORS BY 2000

Not early 
investors 
N=466

Early
investors

N=51

T-test, p-value

Average students per computer 2000. 14.0 3.6 .000
Average students per networked computer 2000. 86.1 30.7 .000
Percentage of teachers using ICT in their teaching 
2000.

13.0 14.1 .000

Percentage of teachers who had attended NCTE 
Phase 2.

34.6 44.9 NS

Average access score 2000 9.6 11.9 .010
Average subject use score 2000. 8.4 7.5 NS
Percentage of classrooms with computers 2000. 14.8 16.7 NS

TABLE 9. 56: USE OF THE INTERNET IN 2000 BY THE EARLY IN V ESTO R SCHOOLS, 

POST-PRIM ARY

Not early 
investors 
N=466

Early
investors

N=51

Chi square, 
p-value

% where students use the Internet for research 2000. 82.8 92.2 NS
% with a school website 2000 46,4 39.2 NS
% with a student maintained website 2000 15.9 5.9 NS
% with a website carrying student work 2000 11.4 7.8 NS

TABLE 9. 57: INDICATORS OF IC T IN 2000 IN TH E EARLY IN V ESTO R SECONDARY 

SCHOOLS

Not early 
investors 
N=257

Early
investors

N=28

T-test, p-value

Average students per computer 2000. 16.7 8.5 .000
Average students per Internet computer 2000. 94.5 59.3 NS
Percentage of teachers using ICT in their teaching 
2000.

17.5 21.0 NS

Percentage of teachers who had attended NCTE 
Phase 2.

34.4 37.6 NS

Average access score 2000 9.2 12.6 .001
Average subject use score 2000. 8.4 10.4 NS
Percentage of classrooms with computers 2000. 11.4 12.8 NS
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9.4d Progress o f  the early adopters by 2000

The primary schools that had been early adopters in 1998 remained in an above- 

average position with regard to ICT in 2000. Although they had significantly less 

equipment than other schools, they had more of their teachers using ICT in their 

teaching and had higher access scores and subject use scores. They also had 

computers in a greater proportion o f their classrooms. The early adopter primary 

schools were also making more use of the Internet in 2000. More o f them allowed 

pupils to use the Internet for research and more used the Web as a means o f 

publication o f student work. However there were no significant differences in the 

proportion o f ICT time spent on the Internet by early adopter and other schools.

TABLE 9. 58: INDICATORS OF ICT IN 2000 IN THE EARLY ADOPTER PRIMARY 

SCHOOLS

Not early 
adopters 
N=2501

Early
adopters
N=253

T-test, p-value

Average pupils per com puter 2000. 15.1 18.4 .000
A verage pupils per networked com puter 2000, 25.9 28.0 NS
Percentage o f  teachers using ICT in their teaching 
2000.

68.4 72.7 .043

Percentage o f  teachers who had attended NCTE 
Phase 2.

58.5 56.5 NS

A verage access score 2000 18.2 21.2 .000
A verage subject use score 2000. 11.8 14.7 .000
Percentage o f  classroom s w ith com puters 2000. 80.1 84.7 .015

TABLE 9. 59: USE OF THE INTERNET IN 2000 BY THE EARLY ADOPTER SCHOOLS, 

PRIMARY

N ot early 
adopters 
N=2501

Early
adopters
N=253

Chi square, 
p-value

%  where pupils use the Internet for research 2000. 60.2 77.9 .000
% with a school website 2000 13.2 27.3 .000
% with a pupil m aintained website 2000 3.3 9.5 .000
%  with a website carrying pupil w ork 2000 7.2 18.6 .000

The position was very different in the post-primary schools. The early adopters in 

1998 were not significantly different from other schools in any o f the equipment or 

usage indicators in 2000.
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TABLE 9. 60: INDICATORS OF ICT IN 2000 IN THE EARLY ADOPTER POST

PRIMARY SCHOOLS

N ot early 
adopters 
N=578

Early
adopters

N=42

T-test, p -value

Average students per com puter 2000. 13.0 13.7 NS
Average students per internet com puter 2000. 84.0 87.2 NS
Percentage o f  teachers using ICT in their teaching 
2000.

20.3 22.6 NS

Percentage o f  teachers who had attended NCTE 
Phase 2.

35.4 34.8 NS

Average access score 2000 9.6 10.5 NS
Average subject use score 2000. 8.0 8.8 NS
Percentage o f  classroom s with com puters 2000. 15.5 13.9 NS

TABLE 9. 61: USE OF THE INTERNET IN 2000 BY THE EARLY ADOPTER SCHOOLS, 

POST-PRIMARY

N ot early 
adopters 
N=578

Early
adopters

N=42

Chi square, 
p -value

% where students use the Internet for research 
2000.

16.6 11.9 NS

% with a school website 2000 45.8 50.0 NS
% with a student m aintained w ebsite 2000 14.9 16.7 NS
% with a website carrying student work 2000 10.7 11.9 NS

TABLE 9. 62: INDICATORS OF ICT IN 2000 IN THE EARLY ADOPTER SECONDARY  

SCHOOLS

N ot early 
adopters 
N=298

Early
adopters

N=33

T-test, p -value

Average students per com puter 2000. 15.9 16.0 NS
Average students per internet com puter 2000. 101.7 64.0 NS
Percentage o f  teachers using ICT in their teaching 
2000.

17.7 18.5 N S

Percentage o f  teachers who had attended NCTE 
Phase 2.

33.4 40.5 NS

Average access score 2000 9.5 10.2 NS
Average subject use score 2000. 8.3 9.3 NS
Percentage o f  classroom s with com puters 2000. 11.8 11.4 NS

9.4e The Late Investor Schools

This section examines the characteristics o f  the “ late investor” schools, those that 

had the lowest levels o f  equipment per student in 2000. As well as having  lower 

levels o f  equipment, these schools also reported lower levels o f  usage o f  computers.
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They had significantly lower proportions o f their teachers making use o f ICT, and 

had significantly lower access scores. The primary schools also had significantly 

lower subject use scores, but this was not the case for post-primary schools.'

Some o f the school context factors used earlier were associated with late investor 

schools. In particular school size was significantly associated, as more o f  the larger 

schools were late investors. Late investor schools were also significantly 

associated with urban and suburban areas, while rural areas were under

represented. However it is likely that these two patterns were linked, as rural 

schools were generally smaller. Disadvantaged schools were under-represented 

among the late investors.

At post-primary level school type was strongly associated with late investor 

schools. The majority o f  late investor schools (86%) were secondary schools, while 

all other types were under-represented. Single-sex schools were over-represented 

among the late investors at post-primary level, although this difference was not 

significant among secondary schools, suggesting that it may have been a feature o f 

school type rather than gender.

At primary level a number o f the school level characteristics were significantly 

associated with late investor schools. Schools where the principal was not an e- 

mail user were over-represented, as were those where there was not an ICT plan 

and those with a co-ordinator who was assigned a post o f  responsibility. At post

primary level only the e-mail use o f the principal was significantly associated with 

late investor schools.

‘ Data tables in appendices N 22  to N24.  

 ̂ Data tables in appendices N 25 to N28.
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TABLE 9. 63: SCHOOL CHAR^ACTERlSTICS OF THE LATE INVESTOR SCHOOLS, 

PRIMARY

Not late 
investors 
N=2,392

Late
investors
N=265

Chi square, 
p-value

% with an ICT co-ordinator in 2000 69.4 70.6 NS
% with an ICT co-ordinator as a post o f  
responsibility in 2000

26.2 41.9 .000

% with an ICT plan in 2000 71.3 61.1 .001
% with a regularly updated ICT plan in 2000 38.2 29.4 .005
% involved in an ICT pilot project 2000 7.3 5.8 NS
% where the principal never used e-m ail in 2000 26.4 36.3 .000
% where the principal frequently used e-mail in 
2000

21.9 13.5 .000

TABLE 9. 64: SCHOOL CHAR/VCTERISTICS OF THE LATE INVESTOR SCHOOLS, 

POST-PRIMARY

N ot late 
investors 
N=535

Late
investors

N=58

Chi square, 
/)-value

% with an ICT co-ordinator in 2000 82.4 81.0 NS
% with an ICT co-ordinator as a post o f 
responsibility in 2000

45.0 46.6 NS

% with an ICT plan in 2000 59.6 55.2 NS
% with a regularly updated ICT plan in 2000 34.8 31.0 NS

% involved in an ICT pilot project 2000 25.1 18.4 NS
% where the principal never used e-mail in 2000 27.1 32.7 .080
% where the principal frequently used e-mail in 
2000

25.5 11.5 .080

Late investor primary schools had significantly fewer teachers with computer skill 

or Internet skill, and fewer o f  their teachers had attended NCTE Phase 2. The post

primary late investors had fewer teachers with computer skill, and fewer who had 

attended Phase 2.

TABLE 9. 65: TEACHER CHAR.ACTERISTICS OF THE LATE INVESTOR SCHOOLS, 

PRIMARY

% o f  teachers with some ICT skill in 2000 97.8 89.3 .000
% o f teachers with some Internet skill in 2000 87.0 76.3 .000

Percentage o f  teachers who had attended NCTE 
Phase 2.

60.1 45.7 .000
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TABLE 9. 66: TEACHER CHARACTERISTICS OF THE LATE INVESTOR SCHOOLS,

POST-PRIMARY

% o f teachers w ith some ICT skill in 2000 79.3 71.7 .047
% o f  teachers w ith some Internet skill in 2000 66.5 59.4 NS
Percentage o f  teachers who had attended NOTE 
Phase 2.

35.9 27.8 .021

9.4f Late Adopter Schools

As in the case o f  early adopters, there was Httle overlap between the late adopters 

and the late investor schools.'

At primary level, late adoption was not significantly associated with any o f  the 

context characteristics recorded. That is, there was no significant difference 

associated with size, location, gender or disadvantage.^

At post-primary level the major related factor was school type. Secondary schools 

were significantly under-represented among the late adopters, while vocational 

schools and community colleges were over-represented. The late adopter post

primary schools were also smaller on average than other schools, but there were no 

significant associations with other context characteristics. However among 

secondary schools, both boys’ and girls’ schools were over-represented.

TABLE 9. 67: SCHOOL TYPE AND LATE ADOPTERS

Not late 
adopters 
N=548

Late 
adopters 
N = 72

Chi square, 
p -value

% Secondary schools 54.4 45.8 .042
% V ocational schools 25.2 34.7 .042
% Com m unity Colleges 7.3 12.5 .042
%  Com m unity schools 10.2 5.6 .042
% Com prehensive schools 2.7 -

' Data tables in appendices N29 and N30.

 ̂ Data table in appendix N31.
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TABLE 9. 68: C O N TEXT OF TH E LATE AD O PTER  SCH O O LS, PO ST-PRIM ARY

Not late 
adopters 
N=548

Late 
adopters 
N= 72

Chi square, 
p-value

% designated disadvantaged 28.3 27.8 NS
% in urban areas 28.3 37.5 NS
% in suburban areas 15.0 12.5 NS
% in small towns 37.8 26.4 NS
% in rural areas 17.7 22.2 NS
% boys schools 16.4 25.0 NS
% girls schools 21.4 16.7 NS
% mixed schools 62.2 58.3 NS
Average size o f  schools 451.1 386.3 .017

TABLE 9. 69: C O N TEXT OF TH E LATE A D O PTER  SCH O O LS, SECO N DARY

Not late 
adopters 
N=298

Late
adopters
N = 3 3

Chi square, 
p-value

% boys schools 28.5 54.4 .004
% girls schools 38.3 33.3 .004
% mixed schools 33.2 12.1 .004

There were significant differences between the school characteristics o f the late

adopting schools and other schools. At primary level, late adoption was 

significantly associated with lack o f a co-ordinator, lack o f an ICT plan, and lack of 

involvement in projects. In addition more o f the late adopter schools had principals 

who did not use e-mail. The late adopter primary schools also had computers in 

fewer o f their classrooms.

At post-primary level there were fewer significant associations. Late adoption was 

associated with lack o f  an ICT plan, and with plans which were not updated 

regularly, but not with the other school level variables.
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TABLE 9. 70: SCHOOL CHARACTERISTICS OF THE LATE ADOPTER SCHOOLS, 

PRIMARY

Not late 
adopters 
N=2450

Late
adopters
N = 3 0 5

Chi square, 
p -value

% with an ICT co-ordinator in 2000 71.6 54.8 .000
% with an ICT co-ordinator as a post o f 
responsibility in 2000

29.4 19.3 .000

% with an ICT plan in 2000 72.4 51.5 .000
% with a regularly updated ICT plan in 2000 38.9 23.0 .000
% involved in an ICT pilot project 2000 9.3 5.9 .009
% involved in a pilot project 2000, any type 
including ICT or other.

15.2 8.2 .009

% where the principal never used e-mail in 2000 26.1 40.2 .000
% where the principal frequently used e-mail in 
2000

22.0 11.4 .000

Percentage o f  classroom s with com puters 2000. 81.0 76.6 .019

TABLE 9. 71: SCHOOL CHAR.\CTERISTICS OF THE LATE ADOPTER SCHOOLS, 

POST-PRIMARY

N ot late 
adopters 
N=548

Late 
adopters 
N = 72

Chi square, 
p-value.

% with an ICT co-ordinator in 2000 83.8 75.0 NS
% with an ICT co-ordinator as a post o f 
responsibility in 2000

46.9 40.3 NS

% with an ICT plan in 2000 61.5 37.5 .000
% with a regularly updated ICT plan in 2000 36.9 15.3 .000
% involved in an ICT pilot project 2000 25.4 17.9 NS
% where the principal never used e-mail in 2000 26.3 34.3 NS
%  where the principal frequently used e-mail in 
2000

25.3 20.9 NS

% of classroom s with com puters 2000. 15.6 14.3 NS

Late adoption was not associated with lower levels o f  teacher ICT skill, except in 

the case o f  post-primary schools, where low teacher Internet skill was associated  

with late adoption. However the absence o f  a teacher with a postgraduate 

qualification in ICT in Education was significantly associated with late adoption in 

primary schools and secondary schools.
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TABLE 9. 72: TEACHER CHARACTERISTICS OF THE LATE ADOPTER SCHOOLS,

PRIMARY

% o f teachers with some ICT skill in 2000 97.0 96.3 NS
% o f teachers with some Internet skill in 2000 86.0 83.3 NS
% o f teachers who had attended NCTE Phase 2. 58.4 57.6 NS
% o f schools where one or more teachers had a 
postgraduate qualification in ICT in Education

11.7 5.9 .002

TABLE 9. 73: TEACHER CHARACTERISTICS OF THE LATE ADOPTER SCHOOLS,

POST-PRIMARY

% o f teachers with some ICT skill in 2000 79.9 73.0 NS
% o f teachers with some Internet skill in 2000 67.4 59.0 .034
% o f teachers who had attended NCTE Phase 2. 35.6 32.9 NS
% of schools where one or more teachers had a 
postgraduate qualification in ICT in Education

42.5 31.9 NS

TABLE 9. 74: TEACHER CHARACTERISTICS OF THE LATE ADOPTER SCHOOLS,

SECONDARY

% o f teachers with some ICT skill in 2000 79.4 72.9 NS
% o f teachers with some Internet skill in 2000 67.1 59.7 NS
% o f teachers who had attended NCTE Phase 2. 34.9 26.5 NS
% o f schools where one or more teachers had a 
postgraduate qualification in ICT in Education

41.9 18.2 .008

9.4g Early and Late schools

This section has examined the early and late adopters o f ICT by focusing on the 

schools that had made the greatest progress in 1998 and the schools that had made 

the least progress by 2000. Two definitions o f progress were examined in parallel. 

The first was progress as indicated by level o f computer equipment, and the schools 

identified on this basis were termed the early and late investors. The second 

indicator was the use o f ICT in curricular subjects, and the schools identified via 

these criteria were termed early and late adopters.

The data revealed little relationship between levels o f  computer equipment and use 

o f ICT in curricular subjects. There was little overlap between early investors and 

adopters, and little overlap between late investors and adopters. Early and late 

investment were strongly associated with variables concerned with the context o f
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the school, such as school type and size. There were some associations with school 

and teacher level variables, but these were less consistent. By contrast early and 

late adoption were more associated with school and teacher variables. In primary 

schools there was no significant association between either early or late adoption 

and any o f  the context characteristics. At post-primary level there was no 

associated between early adoption and context characteristics, but late adoption was 

associated with some school types (vocational schools and community colleges) 

and with smaller schools.

1 2Becker, Pelgrum and others have suggested that high levels o f equipment might 

be associated with a more constructivist style o f teaching. This vision o f ICT as an 

agent for transformation in teaching is suggested in many national ICT strategies, 

including the Schools IT 2000 programme. The Schools IT 2000 framework 

suggests that ICT can accelerate trends towards information handling and problem 

solving, help to make schools more collaborative, and that therefore “integration o f 

ICTs into classrooms should be seen as an important goal for Ireland” .̂  Such a 

catalytic effect involving change teaching is dependent on the use o f  ICT in 

curricular areas, rather than for teaching ICT skills.

If the presence o f com puters is indeed having a catalytic effect, then it m ight be 

expected that those schools with high levels o f equipment in 1998 would be found 

to have greater than average use o f ICT in curricular areas two years later. This 

was the case in primary schools. The early investors in 1998 had significantly 

higher levels o f access and subject use in 2000. They also had significantly higher 

levels o f  use o f the Internet, both as a resource and as a means o f  publication. The

' Henry Becker. F indings f o r  the Teaching, L earn ing  an d  C om puting Survey: Is L a rry  Cuban R ight?  

School T echnology  Leadership C onference o f  the C ouncil o f  C h ief State Sch ools O fficers. 

W ashington D .C. (2000), p28.

 ̂ W.J, Pelgrum , “Curriculum and p ed agogy” in _ICT an d  the E m erging  p a ra d ig m  f o r  L ife Long  

Learning: a W orldw ide E du ca tion a l A ssessm en t o f  Infrastructure, G oa ls an d  p ra c tic e s ,  ed. by W.J. 

Pelgrum and R.E. A nderson. (Amsterdam: International A ssociation  for the Evaluation o f  

Educational A chievem ent, 1999), p i 16.

 ̂ An Roinn O ideachais agus Eolaiochta. Schools IT  2000, A P o licy  F ram ew ork  f o r  the N ew  

M illenium  (1997), p i 6.
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Internet usage is particularly interesting as this was a relatively unfam iliar 

technology in 1998, and so high use o f it in 2000 suggests that these schools 

became relatively innovative.

However there was little evidence o f this in post-primary schools. The early 

investor schools had higher access scores in 2000, but not significantly higher 

subject use scores. They did not show greater performance on the Internet use 

indicators either. These suggest that post-primary early investor schools were 

making use o f their computers, but do not provide evidence o f greater use in 

curricular areas or for constructivist publication work.

The conventional model o f innovation envisages that early adopters o f  an 

innovation will gain the benefits from that innovation, and therefore continue to 

develop, widening the gap between themselves and other individuals.' I f  this 

pattern occurred in schools it might be expected that the early adopters o f  ICT 

would continue to innovate and that these schools would retain higher than average 

use o f ICT by 2000. This pattern appeared for the primary schools. The early 

adopter primary schools had higher subject use scores in 2000, and showed higher 

levels o f use o f the Internet for both research and publication. However in the post

primary schools there was no significant relationship between early adoption and 

the subject use score in 2000 or the use o f  the Internet.

As with other analyses conducted earlier, the examination o f  early and late schools 

reveals considerable differences in behaviour between prim ary and post-primary 

schools. In the primary schools adoption o f ICT was associated with all o f the 

available school level indicators, and with teacher skill. At post-prim ary level early 

adoption was associated with none o f these factors. In primary schools, late 

adoption was also associated with school level variables, but not w ith teacher skill. 

At post-primary level late adoption was not associated with any o f  the school level 

variables except the absence o f an ICT plan, but was associated with lower levels 

o f teacher ICT skill.

This pattern suggests that for primary schools the adoption o f ICT, when defined in 

terms o f subject use, was largely determined at school level. Teacher skill was

' Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York: T he Free Press, 1983).
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associated with the early adopters, but lack o f teacher skill was not associated with 

late adoption. Hence teacher skill may have provided an impetus for early adoption, 

but lack o f skill was not related to late adoption, so it cannot be seen as a significant 

barrier.

In the post-primary schools the adoption o f ICT appears to have been much less 

determined at school level, and more determined by individual teachers or other 

factors not measured. None o f  the school level factors was significantly associated 

with early adoption, while only one (planning) was associated with late adoption.

In addition adoption was not stable, and the schools that had high subject usage in 

1998 did not have significantly higher subject scores in 2000. These patterns are 

consistent with the suggestion that in post-primary schools the use o f ICT is largely 

at the discretion o f  the individual teacher, and less related to whole-school 

decisions.

9.5 Conclusion

In view o f the importance o f ICT in the education strategies o f  many countries, it is 

not surprising that many studies have focused on the factors associated with 

successful adoption.' This study has examined the factors associated with adoption 

o f ICT in three parallel analyses. The first was an examinafion o f  the static picture 

provided by the 2000 survey. The second concentrated on the use o f ICT in 

curricular areas, as measured by a subject count, and measured the change in 

subject count between 1998 and 2000. The third strand selected the early and late 

adopter schools, and focused on the traits that distinguished these schools from 

other schools.

The static analysis identified a series o f factors associated with the use o f ICT in 

schools. The tables below show the factors associated with the greatest difference 

in the access and subject scores and in the proportion o f teachers using ICT.

One of the key patterns is that there was little correlation between the access scores 

and the subject scores. Even in primary schools the access and subject use scores

‘ See section 4.5b.
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were associated with different factors. The greatest differences in the proportion o f 

teachers making use o f  ICT were associated with teacher skill variables, 

particularly teacher Internet skill. Access scores were also associated with teacher 

skill, particularly teacher com puter skill and teacher participation in NCTE phase 2 

At post-primary level there were associations with some school level variables, 

including the proportion o f classrooms with computers, and the presence o f  an ICT 

plan. However subject scores were associated with a different set o f  variables. At 

primary level the strongest associations were with school level variables, while at 

post-primary level the strongest associations were with teacher skill variables and 

participation in projects.

TABLE 9. 75: TOP THREE INDICATORS ASSOCIATED W ITH THE GREATEST

DIFFERENCE ICT USE (IN RANK ORDER): PRIMARY SCHOOLS'

% o f teachers using ICT in their 
teaching

A ccess Score Subject score

Teacher Internet skill T eacher skill ICT co-ordinator status
Teacher skill Principal e-mail use Principal e-m ail use
Teachers doing Phase 2 T eachers doing Phase 2 S taff e-mail

TABLE 9. 76: POST-PRI.MARY SCHOOLS

% o f teachers using ICT in their 
teaching

A ccess Score Subject score

Teacher Internet skill Teachers doing Phase 2 T eachers doing M athem atics 
course

Classroom  com puters C lassroom  com puters T eacher Internet skill
Teacher skill ICT plan updated regularly. Participation in ICT projects

9.5a Teacher training and pedagogy

While many commentators have noted the importance o f  skill development for 

teachers,^ these data suggest that skill development alone is not sufficient to ensure 

integration o f ICT. At both primary and post-primary levels, participation in ICT 

training was associated with higher access scores and more teachers reported using 

ICT, but not associated with higher subject scores.

' For a full ranking o f factors associated with use, see appendices N35 to N40. 

■ OECD, Education Policy Analysis 1999  (Paris: OECD, 1999), p58.
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This finding echoes the research in the US' and UK^ which have reported that 

having completed basic skills training was not sufficient to ensure that teachers 

could integrate ICT effectively in the classroom. By contrast teacher participation 

in postgraduate courses in ICT in education were associated with higher subject use 

scores, in both primary and post-primary schools. The very small numbers o f 

teachers doing these courses were associated with a disproportionate change in 

subject scores. Similarly short courses specifically aimed at integration, although 

attended by small numbers o f teachers, were significantly associated with higher 

subject use scores. These provide strong support for the idea that it is those courses 

which help teachers to develop a pedagogical vision for how ICT can be used in the 

classroom that have the greatest impact on integration o f  ICT.^

There is also some evidence that teacher participation in postgraduate courses was 

associated with early adoption in primary schools. Primary schools where one or 

more teachers had engaged in a postgraduate course in ICT in education had higher 

subject counts in 1998, and were under-represented among the late adopters.

9.5b Teacher Internet skill

The data provides some suggestion that Internet skill may be associated more 

strongly with ICT integration than other computer skills. The pattern was 

inconsistent, but there were a series o f associations that were significant for Internet 

skill but not for other computer skills. In primary schools Internet skill was 

associated with subject use score, while other computer skills were not. In post

primary schools both were significantly associated with subject use, but the 

relationship with Internet skill was stronger. In post-primary schools home Internet 

access was significantly associated with subject use, but home com puter access was 

not.

' National Center for Educational Statistics, T each ers' Tools f o r  the 27" C entury: A report on 

teachers ’ use o f  technology  (2000).

 ̂ O FSTED, IC T  in Schools, The Im pact o f  G overnm ent In itia tives  (Interim Report, April 2001), p i 3.

 ̂ I.A .M . Janssen Reinen and TJeerd Plomp, “Educating the Educators” in W .J.Pelgrum  and Tj. 

Plomp, eds. The lEA stu dy o f  C om puters in Education: Im plem entation o f  an Innovation in 21 

E ducation System s (Oxford; Pergamon Press, 1993), pp 134-5.
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The change in subject count in primary schools between 1998 and 2000 was 

associated with teacher Internet skill but not with computer skill. Also in post

primary schools late adoption o f ICT was associated with lower levels o f  teacher 

Internet skill.

These patterns may point to a particular role for the Internet in integration. This 

may be a result o f the trend suggested by Becker, that teachers who had attended 

Internet training were more likely to perceive it as useful in the classroom .' It may 

be that the Internet is one o f the areas where classroom applications are more 

obvious to teachers once they have been trained in its use.

9.5c Classroom computers

The data offers strong support for the suggestions from the lEA^ and Becker^ 

concerning the association between the location o f computers in the classroom and 

subject use o f ICT. In both primary and post-primary schools the access and 

subject scores were associated with a higher proportion o f classrooms having 

computers. This was in stark contrast to the presence o f  a com puter room, which 

was not associated with access or subject scores, and in primary schools was 

negatively associated with the proportion o f teachers making use o f ICT.

' Henry. J. B ecker, In ternet U se by  Teachers: C onditions o f  P rofession a l U se an d  T each er-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information T echnology and Organizations (February 1999), p l9 .

 ̂ W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se  o f  Computers” 

in W .J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E ducation: Im plem entation  o f  

an Innovation in 21 Education System s  (Oxford: Pergamon Press, 1993), p61.

 ̂ Henry. J. Becker, Internet U se by Teachers: C onditions o f  P rofession a l U se an d  T eacher-D irected  

Student Use. T eaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information T echnology and Organizations (February 1999), p l2 .
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9.5d The principal

Studies from both the IEA ' and Fullan^ have highhghted the role o f  the school 

leadership in the adoption o f ICT. In this survey a question about the frequency o f 

e-mail use by the principal provided the sole indicator o f  the principal’s ICT skill 

and use. Frequent e-mail use by the school principal was associated with the 

proportion o f teachers making use o f ICT and with the subject scores in both 

primary and post-primary schools.

Although the IEA study identified school principals as one o f  the most important 

initiators o f ICT in schools,' these data suggest that principals played a more 

significant role in adoption in primary schools. In the prim ary schools frequent e- 

mail use by the principal was associated with a higher subject count 1998, 

indicating that these schools had made more use o f  ICT in curricular areas before 

the start o f Schools IT 2000. Primary schools where the principal used e-mail 

frequently were over-represented among the early adopters, and under-represented 

among the late adopters. In the post-primary schools there was far less evidence o f 

a relationship between the principal’s use o f e-mail and the use o f  ICT in curricular 

subjects. Although principal’s e-mail use was associated with higher subject scores 

in 2000, it was not significantly associated with higher subject count in 1998, or 

with early or late adoption.

Principal’s use o f e-mail was significantly associated with early and late investment 

in post-primary schools, suggesting a relationship between the com puter literacy o f 

the principal and the pattern o f  spending in the school. In the prim ary schools there 

was a “barrier” type relationship between principal’s e-mail use and investment, 

where e-mail use was associated with late investor schools, but not with early 

investor schools.

' I.A.M. Janssen Reinen and Tjeerd Plom p, “The D ecision  Phase: Starting to U se  C om puters” in 

W .J.Pelgrum and TJ. Plom p, eds. The IEA stu dy o f  C om puters in E ducation: Im plem entation  o f  an 

Innovation in 21 E ducation  System s  (Oxford: Pergamon Press, 1993), p36.

 ̂ M ichael Fullan, Successfu l School im provem ent (Buckingham : Open U niversity Press, 1992), p49.
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This data affirms the important role o f the principal in the adoption o f  ICT. Subject 

use o f  ICT was associated with principal’s e-mail use at both primary and post

primary levels. However there is stronger evidence o f the pedagogic role o f the 

principal in primary schools. E-mail use by the principal was associated with early 

innovation in curricular use o f ICT in the primary schools, but not in post-primary, 

while in the post-primary schools these was stronger evidence o f  an association 

between the principal’s e-mail use and equipment levels.

9.5e Primary and post-primary

One o f the recurring themes through this analysis has been the difference between 

primary and post-primary schools. Many o f the structures o f  primary education 

appear to make adoption o f ICT easier in primary schools than in post-primary. 

Cuban has suggested that scheduling patterns, curriculum and exam pressures make 

adoption more difficult in post-primary schools.^

A number o f studies have reported that, despite higher equipment levels in post

primary schools,^ fewer post-primary teachers make use o f  ICT.“* Two factors may 

contribute to this pattern. Firstly, more post-primary schools treat ICT as a separate 

discipline, while in primary schools it is more frequently integrated across the 

curriculum.^ Secondly, post-primary schools may perceive ICT as less relevant to

' I.A .M . Janssen Reinen and Tjeerd Plomp, “The D ecision  Phase: Starting to U se  Com puters” in 

W .J.Pelgrum and Tj. Plom p, eds. The lEA stu dy o f  Com puters in E ducation: Im plem entation  o f  an 

Innovation in 21 E ducation System s (Oxford: Pergamon Press, 1993), p36.

 ̂ See section 4.2m .

 ̂ W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se  o f  Computers” 

in W .J.Pelgrum and Tj. Plomp, eds. The lEA study o f  C om puters in E ducation: Im plem entation  o f  

an Innovation in 21 E ducation System s (Oxford: Pergamon Press, 1993), p51.

“* Department for Education and Employm ent. Survey o f  Inform ation an d  C om m unications  

Technology in Schools 1998. Statistical Bulletin Number 11/98, (N ovem ber 1998), paragraphs 40- 

41.

 ̂ Department for Education and Employm ent (DFEE), N ovem ber 1999. Statistics o f  education: 

Survey o f  information and com m unications technology in schools (1999).
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their work,' possibly as a result o f difference in philosophy between the two 

levels.'

The Irish data indicates a similar difference between primary and post-primary.

The primary schools had a higher rate o f  participation in training than the post

primary schools, and showed a greater increase in teacher skill. By 2000 the 

primary schools had a higher average subject score, despite having lower levels o f 

equipment.

The suggestion that more o f the post-prim ary schools treat ICT as a separate topic, 

and the domain o f specialist teachers, is supported by the data. In primary schools 

teacher ICT skill was associated with higher access scores, but this was not the case 

in post-primary schools. Similarly teachers’ home com puter access was associated 

with access scores in primary schools but not post-primary.

The data also suggests that primary schools are likely to adopt ICT as a school, 

while in post-primary schools adoption may be at the discretion or interest o f 

individual teachers. In the prim ary schools subject score was most strongly 

associated with three school level variables; the status o f  the IT co-ordinator, the 

principal’s use o f e-mail and the provision o f e-mail facilities for staff. In post

primary schools the indicators most strongly associated with subject score were the 

number o f teachers doing the “Integration o f  ICT into M athem atics” course, teacher 

Internet skill, and participation in ICT projects.

This suggestion that adoption was more dependent on individual teachers in post

primary schools is also supported by data from the early adopters. Early adopter 

post-primary schools were not significantly associated with any o f  the school or 

teacher level indicators. Furtherm ore the post-prim ary early adopter schools were 

not significantly different from other schools by 2000, while the prim ary early 

adopters had retained their leading position.

' European C om m ission. E uropean you th  in a D ig ita l A ge: eE u rope 2002  B enchm arking. Draft 

W orking document o f  the C om m ission  services Based on the Eurobarometer surveys o f  February 

2 001 , p23.
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These seem to indicate that in the primary schools the adoption o f  ICT is more 

likely to be associated with school level variables, such as the principal and the co

ordinator, and to be consistent over time. By contrast at post-prim ary level the 

adoption o f ICT seems to be more associated with the skill and interest o f 

individual teachers, and highly variable over time.

9.5f Towards a model o f  the changes in subject use

The static analysis o f subject use in 2000 indicates that subject use o f ICT was 

associated with a series o f teacher level factors. For both prim ary and post-primary 

schools the level o f subject use in 2000 was associated with participation in NCTE 

courses, teacher Internet skill and teachers’ home Internet access. Subject use was 

also associated with schools where one or more teachers had a postgraduate 

qualification in ICT in education, or had participated in the courses specifically 

focused on integration. Schools where training was held in-school also had 

significantly higher subject scores.

There were also indications o f  the importance o f a series o f school level variables. 

Higher subject use was associated with schools where the principal was a frequent 

user o f e-mail. Higher subject scores were also associated with schools which had 

an ICT plan, an ICT co-ordinator and where the school provided e-mail facilities 

for teachers. Subject scores were also associated with schools where more o f the 

classrooms had computers, but not related to the number o f com puters in com puter 

rooms.

The analysis o f change in subject use, albeit confined to the lim ited indicator o f 

subject count, distinguished between the factors associated with subject use before 

1998 and those which were associated with increase in subject use between 1998 

and 2000. The factors associated with the greatest increases in subject count were 

indicators o f teachers’ ICT skill and capacity. In primary schools, the factors were 

participation in training, Internet skill and home computer access. In post-primary 

schools the factors associated were teacher computer skill and Internet skill.

' W. J.Pelgrum. “ Hardware and Software Provision in relation to the Integrated U se  o f  Com puters” 

in W .J.Pelgrum and Tj. Plomp, eds. The lEA stu dy o f  C om puters in E ducation: Im plem entation  o f  

an Innovation in 21 E ducation System s (Oxford: Pergamon Press, 1993), p48.
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While the school level factors were not associated with increases in subject count 

between 1998 and 2000, they were associated with higher subject counts in 1998. 

E-mail use by the school principal, presence o f an ICT co-ordinator and the 

presence o f a school plan were all associated with higher than average subject 

counts in 1998.

Various explanations for this pattern present themselves. One possible explanation 

is that adoption o f ICT is a staged process, and that in the early stage o f  the process 

the school level variables such as a computer literate principal, are important, while 

at a later stage the skills o f the teachers play a relatively larger part. In this model it 

might be envisaged that in the early stages o f adoption the innovation requires 

support from the principal. The innovation also needs a champion, in the form o f 

an enthusiastic principal or a visionary teacher. Such visionary teachers might be 

likely to arise from a postgraduate qualification specifically focused on ICT in 

education. Schools in this phase might reasonably designate a teacher as co

ordinator, and might draw up an ICT plan. However it may be that innovation by 

one or two enthusiasts has a limited impact, and that fiirther development o f the use 

o f ICT is dependent on developing the ICT skills o f many o f  the teachers. This 

process view carries with it the suggestion that school level factors are more 

important at the start o f an innovation.

A second possible explanafion lies in the history o f ICT policy in Ireland. Before 

1998 schools operated in a policy vacuum with regard to ICT. The government 

White Paper on Education' had made little reference to ICT, and although 

equipment was provided to schools (especially post-primary schools) under a 

variety o f  schemes^ there was little official encouragement for school to integrate 

ICT into subject areas. In this context it is likely that those schools with ICT 

enthusiastic principals and those where a teacher had a particular interest in ICT 

and a vision o f its potential, would be the most likely to make early use o f ICT in 

subjects. Such schools might also be most likely to have a designated ICT co

ordinator, and to have thought out an ICT plan. With the start o f  IT 2000 in 1998, a

' An Roinn Oideachais. Charting Our Education Future. White Paper on Education (1995).

 ̂ An Roinn Oidcachais. Submission by the D epartment o f  Education to the Inform ation Society 

Steering Committee (September 1996).
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mass training programme began and very large numbers o f  teacher attended. The 

volume o f  teachers attending training, and the associated publicity and parent 

interest, may have provided an impetus for innovation even in schools w ithout an 

enthusiastic principal or visionary teacher. This h isto rica l view thus explains the 

change in the factors related to adoption in terms o f the changes in policy, rather 

than any inherent process o f adoption.

Both the process view and the historical view appear to match both the data 

collected in the surveys and the patterns o f usage reported by the schools in the 

qualitative study. It is possible that elements o f both may come into play at the 

same time.

Both o f these candidate explanations for the emerging pattern stress the importance 

o f the school principal and/or a visionary teacher in the process. This suggestion is 

strongly supported by the data. In the 2000 survey the subject score remained 

associated with both principal e-mail usage and the presence o f a teacher with a 

postgraduate qualification in ICT. The enduring association o f  subject usage with 

these factors, despite the participation o f over 70% o f teachers in ICT training, is an 

indication o f their importance. Further indication o f the im portance o f  the principal 

and visionary teacher can be found in the analysis o f  late adopting schools. At 

primary level late adoption was not significantly related to the level o f  teacher skill 

or participation in training, but was associated with both low e-mail use by the 

principal and the absence o f  a teacher with a postgraduate qualification in ICT in 

education.
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CHAPTER 10

DISCUSSION

The analysis o f the survey data in the preceding chapters has been in three main 

parts.

The first part, in chapter 7, examined the social patterns in ICT in schools, and 

particularly on the kind o f ICT experiences provided for students from 

disadvantaged backgrounds. The second part, in chapter 8, focused on the gender 

pattern as indicated by the differences between single-sex boys’ and girls’ schools. 

Both o f these chapters have reported variations in the use o f  ICT in schools which 

were not associated with the amount o f equipment and therefore seemed to be the 

result o f decisions taken within the school.

The third part o f the analysis, in chapter 9, looked at what the data could contribute 

to an understanding o f these in-school decisions. Factors associated with use o f 

ICT and with subject use o f ICT were identified. These factors were then tested by 

comparison with the changes between 1998 and 2000, in order to distinguish 

between factors associated with growth in usage o f ICT and factors which followed 

growth in ICT usage. Finally these factors were examined through the lens o f 

Rogers’ model o f diffusion o f innovations.

The purpose o f this chapter is to draw together these strands o f  the analysis and to 

consider the possible explanations for the patterns emerging. In the attempt to 

explain the patterns, more o f the findings from the case study visits conducted in 

1999 are included. These case studies provide suggestions about the causes o f 

patterns and illustrate some o f the issues, but o f course make no claim to be 

representative.

The first part o f this chapter is concerned with the differential adoption o f ICT in 

schools, and examines in turn the patterns with relation to equipment, access to ICT 

and type o f use o f ICT. These analyses indicate patterns o f access and type o f  use 

that appear to reinforce the existing digital divide, at least with respect to socio

economic status and gender.

The presence o f patterns which can not be explained by variation in level o f 

equipment strongly suggests that at least some o f the variation is a result o f
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decisions about ICT taken within the school. Hence, the second part o f this chapter 

is concerned with an exam ination o f how the use o f ICT is determined at school 

level.

10.1 Rationale and background

During the late 1990s most developed countries had government programmes 

aimed at developing the place o f ICT in schools. By 1999 the OECD estimated that 

total expenditure on ICT in education accounted for between one and two percent 

o f overall education spending.' Expenditure on ICT grew rapidly, and by 1999 had 

already overtaken expenditure on printed resources in schools in the US.^ In many 

countries pupil-computer ratios halved between 1995 and 1998.^

This study began by distinguishing three major rationales for the introduction o f 

ICT in schools.”* The first, the economic or vocational rationale, is concerned with 

the use o f computers to teach computing skills either to equip learners to gain 

employment or to provide for the needs o f the economy. The second, the social 

rationale, is rooted in the view o f ICT as an essential life skill. Following this 

argument, the role o f ICT in schools is partly to ensure that all learners have the 

opportunity to develop ICT skills, thus preventing the development o f an unequal 

pattern o f  skill. The third was the pedagogical rationale, centred on the use o f ICT 

within curricular areas for the purposes o f improving the quality o f learning. This 

study has examined the development o f ICT in Irish schools between 1998 and 

2000 in the light o f  these last two rationales. It has focused on two main issues, the 

social and gender patterns in the adoption o f ICT in schools, and the extent to 

which ICT has been used in curricular subjects.

' OECD, E ducation  P o lic y  A n a lysis 1999, (Paris: OECD, 1999), p49.

 ̂ Ibid., p49.

 ̂ W.J. Pelgrum, “O bstacles to the Integration o f  ICT in Education: results from a w orldw ide  

educational assessm ent”, C om puters an d  E ducation , Vol. 37 (2001), p i 67.

See section 1.1.
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While social equality is frequently cited as a reason for the location o f  technology 

in schools, there are serious questions about whether schools reduce the 

inequalities, or simply reinforce existing patterns. James puts the issue thus:

Although education authorities worldwide increasingly see investment 
in information and communication technology (ICT) as a top policy  
priority, these positive developments are accompanied by worrying new 
questions. How fa r  have major learning gaps opened up between those 
with access to computers, multimedia and the Internet, and those 
without? To what extent are affluent students and schools reinforcing 
their educational advantages over those in poverty?^

There is evidence from a number o f countries including the UK, US and Ireland, 

that home use o f computers is greater among the better-off and better educated.^ 

The children o f families with home computers have a substantial advantage as they 

may get far more time on a computer at home than they do at school. Students with 

a home computer are also more likely to experience a broader range o f  uses o f  the 

computer at home, and more actively seek out the more interesting uses in school.^ 

Even among those with home access, those from the families o f  higher socio

economic status have been observed to make more use o f educational applications.'* 

Such differences may foster inequalities in both skills and attitudes to computers 

that continue long after the student has left school.^

It might be expected that schools could counter the unequal pattern o f  home access 

by providing equal access for all, or even deliberately favouring the most 

disadvantaged, it appears than in many education systems the schools attended by

‘ Edwyn James, “Information and Com m unication T echnology (ICT) and the Q uahty o f  Learning.” 

In ternational Journal o f  E ducation P olicy, R esearch  an d  P ractice . V o l. 1 N o . 3 (2000 ), p324.

 ̂ See section 2.1.

 ̂ See sections 2.2 and 2.3.

Becker, Henry. J. W h o’s W ired an d  W ho's Not. Report from the 1998 TLC survey published on 

the W eb at http://ww w.crito.uci.edu/tlc/htm l/fm dings.htm l p p l4 -1 5 .

 ̂N eil Selw yn, “The effect o f  using a home computer on students’ educational use o f  IT”,

C om puters and E ducation, V ol. 31 (1998), p225.
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the children o f the wealthy also have the best ICT infrastructure.' US data has
2 3shown that inner city schools, large schools, and schools attended by poorer 

children"^ or children from ethnic minorities^ had lower levels o f computer 

equipment. Such variation in the US may be attributed to variations in local taxes 

and hence in resources available for education. However similar patterns have 

been recorded in the UK, where the funding o f schools is more centrally 

controlled.^ This variation may be due on part to parent contributions to the 

school,^ which in some cases can be a substantial proportion o f the school budget.* 

In Ireland it is possible that variations in parent contributions may have generated 

similarly unequal provision,^ although no official statistics are available.

The case for the importance o f ICT as a life skill depends particularly on the role o f 

the Internet in making an Information society, in which meta-cognitive skills o f

' See section 2.2a.

 ̂ President’s Com m ittee o f  A dvisors on Science and T echnology, R eport to the P residen t on the Use 

o f  Technology to S trengthen K -12  Education in the U nited S tates  (M arch 1997), section 7.3.

 ̂N ational Center for Educational Statistics. In ternet A ccess in P u b lic  Sch ools an d  C lassroom s  

/9 W -9 5 ,N C E S  99-017  (February 1999), p3.

■* R. E. Anderson and A. R onnkvist, The P resence o f  C om puters in A m erican Schools, Teaching, 

Learning and Computing; 1998 National Survey Report #2. Center for Research on Information  

T echnology  and Organizations (June 1999).

’ N ational Center for Educational Statistics. In ternet A ccess in P u b lic  Schools an d  C lassroom s  

1 9 9 4 -9 8 ,'N C E S 99-017  (February 1999), p3.

 ̂ Department for Education and Em ploym ent. Survey o f  Inform ation an d  Com m unications 

T echnology in Schools 1998. Statistical Bulletin Num ber 11/98 (N ovem ber 1998), section 20.

 ̂ European C om m ission. E uropean you th  in a D ig ita l Age: eE urope 2002  Benchm arking. Draft 

W orking docum ent o f  the C om m ission services Based on the Eurobarometer surveys o f  February 

2 0 0 1 , p l l .

* Department for Education and Employm ent. Survey o f  Inform ation technology in Schools 1996. 

Statistical Bulletin no. 3 (March 1997), p l l .

’ Brian Trench, “Computers in Schools: A level Playing Field?” E ducation an d  the information  

age. Conference papers ed. by Mairtin O Fathaigh (October 2001), pp41-58.
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information handling, evaluation and synthesis' become more important. The EU 

has declared achieving universal digital literacy a major target, and sees schools as 

a major mechanism in this process." But there are indications that work with the 

Internet in schools may also be unequally distributed in favour o f  the most 

privileged groups.^ Even if  equality o f Internet access were provided, Venezky 

argues that the activities requiring higher-order thinking are most likely to occur in 

the schools o f the high achievers."*

In parallel with the social patterns in access and use o f ICT, it is possible that a 

similar inequality may occur on gender lines. There is evidence both 

internationally and in the UK that boys are more likely to have home com puter 

access than girls.^ Even when there is a home computer, boys are more likely to 

make use o f  it, and spend more time using it. Studies have reported that these 

gender differences are also found within schools, with girls having less com puter 

time, and engaging in a narrow er range o f activities.^

Integration of ICT into other curricular subjects

The second area o f investigation in this study is the extent o f  the penetration o f  ICT 

into curricular areas. The ICT plans o f many countries, including Ireland,^ 

anticipated pedagogical benefits from the use o f ICT. As James notes:

' See section 1.1a.

 ̂ European C om m ission , eE urope 2002 : An Inform ation Society  f o r  A l,l Draft A ction  Plan (2000 ), 

p l4 .

 ̂ Henry J. Becker. In ternet U se b y  Teachers: C onditions o f  P rofession a l U se an d  T each er-D irec ted  

Student Use. T eaching, Learning and Computing; 1998 National Survey Report #1. Center for 

Research on Information tech nology  and Organizations (February 1999), p l4 .

Richard L. V enezky, “The D igital D iv ide W ithin Formal School Education: C auses and 

C onsequences” in L earn in g  to  B ridge  the D ig ita l D iv id e , (Paris: O EC D, 2000), p75.

 ̂ See section  3.3a.

 ̂See section 3.4.

’ An Roinn O ideachais agus E olaiochta, Schools IT  2000, A P o licy  F ram ew ork  f o r  the N ew  

M illenium  (1997), p i 5.
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Countries across the OECD have invested very substantially in IC T in 
education, both in terms o f  resources and expectations. The hope is 
that the more thorough integration o f ICT throughout the education 
process will result in significant gains in the quality o f  learning and the 
qualities that learners come to possess. ‘

ICT has been claimed to offer a series o f benefits in teaching and learning, 

independent o f the value o f learning about the technology. Key claims include:

• That ICT can support active and collaborative learning.

• That ICT can develop problem-solving skills.

• That ICT can increase higher-order thinking.

• That ICT can promote a constructivist learning environm ent in the classroom.^

While these educational aims could be achieved independently o f  ICT,^ many have 

anticipated that the integration o f ICT will act as a driver o f change."* Some studies 

have demonstrated an association between constructivist approaches and classroom 

use o f ICT.^ However others have questioned whether this is happening and 

suggested that many teachers’ use o f ICT is poorly integrated with other work.^ 

Concerns about the gap between the claims and the practice has sparked interest in

’ Edwyn James, “Information and C om m unication T echnology (ICT) and the Q uality o f  Learning.” 

In ternational Journ al o f  E ducation  P olicy, R esearch  an d  P ractice . V ol. 1 N o . 3 (2000 ), p318.

 ̂O liver McGarr. “IT A cross the Curriculum in Irish Post-Primary S ch oo ls .” E ducation  an d  the 

inform ation age. C onference papers ed. by Mairtin 0  Fathaigh (O ctober 2 0 0 1 ), p32.

 ̂ Ibid., p33.

* W.J. Pelgrum and R.E. A nderson, eds. IC T  an d  the E m erging p a ra d ig m  f o r  L ife L on g Learning: a 

W orldw ide E ducational A ssessm en t o f  Infrastructure, G oals an d  p ra c tic e s  (Am sterdam :

International A ssociation  for the Evaluation o f  Educational A chievem ent, 1999).

 ̂ Henry Becker, F indings f o r  the Teaching, L earn ing an d  C om puting Survey: Is L a rry  Cuban R ight?  

School T echnology Leadership C onference o f  the C ouncil o f  C h ief State S ch oo ls O fficers, 

W ashington D.C. (2000), p28.

 ̂O FSTED, IC T  in Schools. The Im pact o f  G overnm ent In itia tives, Interim Report (A pril 2001), p 8.
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the characteristics o f the successful adopters, and the barriers to adoption in 

schools.'

10.1a Schools IT  2000

In Ireland the government launched a national initiative on ICT in schools in 1997 

and it began operation in 1998. The IT 2000 programme began with stated aims 

that included both the social and the pedagogical justifications. The plan declared 

that it was important that “young people, regardless o f social or economic 

background, should have equal access to new technologies.” At the same time it 

anticipated that ICT would have an impact on learning by “providing rich, exciting 

and motivating environments for learning”. A catalytic effect was also anticipated, 

with the use o f computers accelerating positive trends towards “increased emphasis 

on information handling and problem solving” .̂

During the two-year period 1998-2000, Schools IT 2000 provided grants to schools 

to purchase equipment, organised in-service ICT training for teachers, organised a 

series o f pilot projects and provided support services including a national Internet 

resource site (Scoilnet). At the early stages in the programme schools received a 

substantial part o f the equipment, with initial grants to schools totalling £15 million 

and the one free computer per school from Telecom Eireann being distributed in 

Spring 1998.

The period from 1998 to 2000 was one o f rapid growth in the ICT infrastructure in 

Irish schools. The total number o f computers in Irish schools rose from 37,000 in 

1998^ to 59,500 in 2000.' These increases in equipment brought the ratio o f 

student per computer in primary schools from 37 in 1998 to 18 in 2000. In post

primary schools the ratio reduced from 16 to 13 in the same period. The table 

below shows how these figures compare with those o f selected other countries,

' See section 4.5b.

 ̂ An Roinn Oideachais agus Eolaiochta, Schools IT  2000, A Policy Fram ew ork fo r  the New  

M illenium  (1997), p l5 .

 ̂ From 1998 data provided from Telecom Eireann suirey.
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illustrating that even follow ing these increases, the level o f  computer equipment in 

Irish schools was relatively modest by comparison with many developed countries.

TABLE 10. 1: IR E LA N D ’S EQ U IPM E N T  LEVELS IN CONTEXT.^

Pupils per 
computer, 

primary schools

%  o f primary 
schools with 

Internet access.

Students per 
computer, post
primary schools

% o f post-primary 
schools with 

Internet access.
USA 1998-’ 6.3 87 5.2 94
Canada 8 88 7 98
Finland 12 87 10 96
Singapore 12 100 8 100
England 2000'' 12.6 86 7.9 98
Norway 13 56 9 81
New Zealand 14 77 8 89
Israel 16 35 14 53
England 1998 17.6 17 8.7 83
Ireland  2000* 18 100 13 100
France 25 24 17 55
Ireland 1998 37 14 16 73
Italy 88 28 16 73
Cyprus 183 17 216 11

One o f  the significant changes during the period was the very sudden increase in 

Internet connectivity. In 1998 only 14% o f  primary schools and 73% o f  post-

' Total number reported in 2000 adjusted to compensate for schools that did not respond to the 

survey.

 ̂Unless otherwise indicated country data from W.J. Pelgrum, “Obstacles to the Integration of ICT 

in Education: results from a worldwide educational assessment”. Computers and Education, Vol. 

37 (2001), p l68. Data collection for this survey was conducted between November 1998 and 

February 1999.

 ̂ R. E, Anderson and A. Ronnkvist, The Presence o f  Computers in American Schools, Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

Technology and Organizations (June 1999).Published on the Web at: 

http://www.crito.uci.edu/TLC/findings/ p4 and 10. Figures for post-primary are for “middle 

schools”.

English data for 1998 and 2000 from: Department for Education and Employment, Survey o f  

Information and Communications Technology in Schools, England 2000. Statistical Bulletin Issue 

No 07/00 (October 2000),

 ̂ Irish data from 2000 survey and 1998 survey.
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primary schools had Internet access. During 1998 almost all schools were provided 

with free access by Telecom Eireann.’

10,1b M ethodology

As described in chapter 5, this study is based on three sources o f data. The first 

was a survey o f all schools, with the exception o f fee-paying Catholic schools, 

carried out by Telecom Eireann with the co-operation o f National Centre for 

Technology in Education (NCTE) and the Department o f Education and Science. 

This survey was conducted in Spring o f 1998, after the announcement o f  IT 2000, 

but before any o f the grants or equipment had been distributed. Raw data from this 

survey were made available for this study.

In Spring/Summer o f 1999, following the distribution o f grants and one year o f 

training and other activities, thirty case studies o f schools were developed. These 

case studies were based on visits to a stratified sample o f schools, interviews with 

principals, ICT co-ordinators, some interviews with teachers and some class 

observation. The interviews were accompanied by a written survey o f all teachers 

in each o f the schools.

In the Spring o f 2000 a second quantitative survey was sent to all schools, again 

with the exception o f fee-paying Catholic schools. The data from the 1998 and 

2000 surveys were matched by school roll number to allow tracking o f the changes 

in particular groups o f schools.

The surveys achieved relatively high response rates. The 1998 survey had an 

overall response rate o f  97.7%, possible because the response was associated with 

the provision o f free equipment and services from Telecom Eireann. The 2000 

survey had a response rate o f 86%, following both written and telephone reminders 

to schools.

' N om ina l ly  all schools w ere p rov ided  with an additional te lephone or IS D N  line, a com puter ,  an 

ISP account and call credits  equ ivalen t to one hour per day online. M ost schools  w ere  connected  

during  S um m er 1998. In a small num ber  o f  schools w here running  new  lines w as  requ ired  there 

m ay  have  been som e delays, and som e m ay not have been completed. Exact da ta  is unavailable .  

Source: T elecom  Eireann (E ircom ) personnel.
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10.2 Narrowing the gaps in equipment

The 1998 data revealed a series o f patterns in the distribution o f computers in 

schools. When measured in terms o f students per computer, there were inequalities 

in terms o f social disadvantage, school location, size, gender and type. There were 

very significant changes in some o f these patterns during the period, and most o f 

the differences were substantially reduced.

The relationship between level o f equipment and the socio-economic status o f the 

students was examined by comparing schools that were designated disadvantaged 

with other schools. While this provided an objective criterion for distinguishing 

disadvantage, it is a limited indicator, as there are almost certainly wide variations 

in socio-economic status between schools that are not designated.

Using this indicator, the data strongly indicated that Irish schools did not follow the 

pattern reported in the US, where disadvantaged schools had lower levels o f ICT 

equipment.' On the contrary, the disadvantaged schools were better equipped than 

other schools, at both primary and post-primary levels. They remained better 

equipped in 2000, although the other schools had narrowed the gap considerably.

The data also provided some support for Trench’s suggestions that disadvantaged 

schools might have more obsolete computers. In both primary and post-primary 

schools the disadvantaged schools had CD ROM capability on a slightly smaller 

proportion o f their computers, suggesting that they were older machines. However 

this did not reflect smaller spending in disadvantaged schools, as they showed 

higher levels o f  peripherals, and had more developed networking and Internet 

connectivity.

Studies in the US and UK have reported that rural schools tend to be better 

equipped than urban or suburban schools, but that this may be more closely related

' Becker, Henry. J. W ho's W ired an d  W ho's Not. Report from the 1998 TLC survey published on 

the W eb at http://ww w.crito.uci.edu/tlc/htm l/Findings.htm l. p p l4 -1 5 .

 ̂ Brian Trench. “Computers in Schools; A level Playing Field?” E ducation  an d  the inform ation  

age. C onference papers ed. by Mairtin O Fathaigh (October 2001), p53.

387



C h a p t e r  10 D is c u s s io n

to their size than their location.’ The data generally supported this hypothesis. At 

both primary and post-prim ary levels, rural schools were better equipped than 

urban schools. However in 1998 the rural primary schools w ere over-represented 

among the schools with no computer at all. Although the differences associated 

with school size were greater than those associated with location, analysis 

suggested that much o f the variation was associated with size rather than location.

There were also gender patterns in ICT equipment. In the prim ary schools, boys’ 

schools had more computers per pupil than girls’ schools or mixed schools. At 

post-primary level the mixed schools were best equipped. In 1998 the g irls’ 

schools had slightly more equipment, but they were overtaken by the boys’ schools 

by 2000.

At post-primary level there were differences between school types. In 1998 

vocational schools were the best equipped, while secondary schools were in the 

worst position with less than half o f the number o f computers per student in 

vocational schools. By 2000 the gap had narrowed, but secondary schools 

remained well behind the level o f  equipment in vocational schools.

' See section 2.2d and 2.2e.
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TABLE 10. 2: PATTERiNS IN STUDENTS PER COMPUTER, 1998 AND 2000 (SEE ALSO  

GR.APHS 10.1 AND 10.2)

Primary Pupils per 
com puter 

1998'

Pupils per 
com puter 

2000

Post-primary Students per 
com puter 

1998

Students per 
com puter 

2000
D isadvantaged 50.2 15.9 Disadvantaged 20.7 11.0
Other 58.0 18.9 Other 25.4 13.8

L ocation
Rural 50.8 16.6 Rural 22.8 11.5
Small town 60.5 18.7 Small town 22.7 12.4
Suburban 64.1 20.2 Suburban 30.1 14.2
Urban 60.9 21.9 Urban 23.9 13.9

Size
Q 1: 1-51 26.7 11.2 Q l: 1-266 13.7 7.6
Q 2: 52-92 44.5 16.9 Q2: 267-424 19.2 11.9
Q 3 : 93-186 62.5 21.2 Q3; 425-602 28.2 14.6
Q 4 ; 187 + 74.6 23.0 Q4: 603+ 35.1 18.0

G en d er
Boys 51.6 18.0 Boys 30.7 15.2
Girls 62.1 18.8 Girls 29.5 16.9
M ixed 57.0 18.1 Mixed 20.4 11.0

C. College 18.5 10.7
C. School 28.9 11.3
Comp. 18.1 11.7
Secondary 29.3 15.9
Vocational 13.6 8.1

Thus the overall picture was that between 1998 and 2000 the inequalities in 

computer equipment were reduced and in some cases removed. In the process, 

some trends can be identified. Firstly, the primary schools made a very substantial 

increase in equipment, both in absolute terms and relative to post-primary schools. 

In 1998, almost 20% o f  primary schools had no computer at all and many others 

had only one. By 2000, all schools had at least one computer, the average was nine 

computers, and the pupil-computer ratio had fallen from 51 to 17. Secondly the 

rural primary schools made very dramatic progress, reducing their pupil-computer

' The figures shown for prim ary schools in 1998 exclude the 20% o f prim ary schools that had no 

com puters at all.
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C hapter 10 D iscussion

ratio from 63 to 15. Thus is could be said that during this period the greatest 

development o f ICT equipment was in primary schools, and particularly in the 

small rural primary schools.

There was also a more general pattern o f reduced inequality in equipm ent 

provision. Across all the categories investigated, during this period there was a 

narrowing o f gaps between those with the best equipment in 1998 and those with 

the least. In addition within both the primary and post-prim ary schools there was a 

reduction in the inter-quartile range o f student-com puter ratio. Thus the general 

pattern was that the schools that had least com puter equipm ent in 1998 made the 

greatest progress.

This period may be seen as one o f mainstreaming o f  ICT. Before 1998 the adoption 

o f ICT had been largely at the discretion o f  individual schools, and w hile many had 

invested heavily in computers, others had not. During this period all schools 

acquired at least some equipment, thus potentially accelerating the norm al adoption 

process. In terms o f Rogers’' model o f adoption, this may be described as the 

period when the “late m ajority” o f primary schools adopted ICT, at least in terms o f 

having equipment. In the post-primary schools, by 1998 the late m ajority had 

already adopted ICT, and the period saw the adoption by the small num ber o f 

laggards.

10.2a Causes o f  the reduction o f  inequalities

Part o f  the pattern o f change between 1998 and 2000 may be attributed to the 

structure o f the grants distributed to schools. Each school received one com puter 

from Telecom Eireann, and an initial capital grant w eighted towards sm aller 

schools.^ In a two-teacher primary school with 50 pupils and no com puters, this 

would have provided at least two computers, allowing one com puter per classroom, 

and resulting in a pupil-computer ratio o f  25:1 or better. By contrast in a post

primary school with 500 pupils and 30 computers, these grants would have

' Everett Rogers, Diffusion o f  Innovations, Third Edition (N ew  York; T he Free Press, 1983).

 ̂ A s noted in section 7 .Id, grants distributed in 1998 were calculated as £2 0 0 0  plus £5 per pupil. 

This m eans that a school with 100 pupils received £2500 , w h ile  a school w ith 500  pupils received  

£4500.
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provided four additional computers.' This biasing o f the grants towards the smaller 

schools therefore provided proportionally greater support for small schools, and 

thereby to rural and primary schools.

The structure o f the IT 2000 grants provides an explanation for some o f  the major 

patterns noted earlier, such as the relative improvement o f  the prim ary schools, and 

particularly the smallest schools. However it does not adequately explain the 

changes within the post-primary schools, and in particular the narrow ing o f  the gap 

between secondary and vocational schools. Three other factors may have 

contributed to this pattern, namely:

• The self-limiting effect o f  renewal and consolidation.

• The computer room model o f provision.

• The domino effect o f  parent contributions.

Computers can become obsolete quickly in times o f rapid development in software. 

During the late 1990s the development o f the Internet and m ultim edia made 

increasing demands on com puter power, shortening the life-cycle o f  computers. In 

the US, the average life o f a school computer in 1998 was estimated at four years.^ 

The cost o f renewal is therefore a very important part o f  com puter budgets, and 

obviously falls more heavily on the schools with the most computers and the 

schools that invested earlier. The effect o f this can be seen in the case study 

schools. In some o f the post-primary schools that had made substantial investment 

in advance o f IT 2000, the grants were used to upgrade older computers,^ or to 

consolidate through purchase o f peripherals or networking.'* Thus if  all schools 

receive equal ICT funding, the demands o f renewal are greater in the case o f  the 

leading schools, and so limit their expansion. By contrast the newly-adopting

' Figures calculated assuming the average cost o f  a multimedia computer in 1998 at £1500.

 ̂  ̂ R, E. Anderson and A. Ronnkvist, The Presence o f  Computers in American Schools, Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

Technology and Organizations (June 1999), p6.

 ̂ See for example school SD3, where the grant was spent on upgrading memory in all machines in 

the computer room.

See for example school SW2.
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schools have a temporary “honeym oon period” where equipment is all recent and 

under warranty and so can devote all their resources to additional equipment 

purchase.

A second factor which may influence the level o f  equipment in schools is the 

adoption o f a computer room model. When schools aggregate the computers into 

one location they can ensure that the scarce resources are available to more o f  the 

students.' In the case study post-prim ary schools this “tim e-sharing” model o f 

resource allocation was often associated with whole class groups moving to the 

com puter room. Where the activities in the com puter room require that each 

student has a computer, this model depends on having a room with enough 

computers for one class. All o f the post-primary case study schools had adopted 

this model, and thus their focus had been on developing a com puter room with 

enough computers for a normal class.^ Once a com puter room is fiill, there is little 

advantage in additional computers, without either a paradigm shift to a model of 

distributed computer provision, or a substantial leap to a second computer room. 

Hence the adoption o f a com puter room model o f provision may act as an impetus 

to the schools with the least equipment, but remove the pressure from schools that 

have reached a full com puter room.

Parent contributions may form a third factor influencing the distribution o f 

equipment. The survey data indicate that a substantial part o f  school ICT 

expenditure was not provided through IT 2000 grants. Between 1998 and 2000 the 

total number o f computers in use in Irish schools grew by 24,000, while the IT 

2000 programme provided funding for approximately 14,000.^ The case study 

schools suggest that much o f  this additional expenditure was in post-primary

' ' R. E. Anderson and A. Ronnkvist, The P resen ce  o f  C om puters in A m erican  Schools, Teaching, 

Learning and Computing: 1998 N ational Survey Report #2. Center for R esearch on Information 

T echnology  and Organizations (June 1999). p7.

 ̂ For exam ple schools S W l had on ly  16 com puters, but had designed a com puter room for 30.

 ̂ The total number o f  com puters in use in 1998 was reported as 36,000 . B y 2000  this w as estimated 

at 5 9 ,500  (adjusted for non-responding schools). The total equipm ent grant distributed w as £15  

m illion , equivalent to 10,000 com puters at £1500  each. In addition T elecom  Eireann distributed 

4 ,000  computers.
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schools. In the case study primary schools few (five o f 15) had any ICT 

expenditure in 1998-99 other than the grants received. However for the post

primary schools the ICT grant was typically a small part o f the school ICT 

expenditure. Almost all o f the case study post-primary schools had spent much 

more than the NCTE grant over the previous few years, and by 1999 the equipment 

provided through IT 2000 accounted for only 10% o f the com puters in use.

Although there is no data in the surveys about the source o f  the additional funding, 

the case study schools suggest that most o f it came from fund raising through 

parents. Only three o f  the 15 post-primary schools studied had received any 

donations from business or other external agencies, and in all three cases the 

amounts were a small proportion o f their expenditure.' M ost o f  the post-prim ary 

case study schools reported financial support from parents. This was particularly 

true in the secondary schools, where seven o f the nine schools had used parents as a 

source o f funding. None o f the VEC schools, and only one o f  the three community 

schools reported fundraising from parents.

Cuban^ and Fullan^ have both noted similar parent-reliant patterns o f  spending, 

often in advance o f adequate state expenditure. Parents may also provide pressure 

for the use ICT”*. Many o f the case study post-primary schools noted that parent 

pressure was a factor in their decisions. School SGI noted that the parents were 

very “keen on ICT”. In school SD l the principal felt under pressure to timetable 

ICT, saying “Parents want this, but you can only do so much” . Other studies have 

noted that once the majority o f  schools in an area have com puters there is

‘ SD2 received some help from a local community partnership. SG3 had som e small cash 

donations, and SD4 had received some old computers.

 ̂ Larry Cuban, Teachers and Machines. The Classroom Use o f  Technology Since 1920. (Nw York: 

Teachers College Press, 1986), p76.

 ̂ Michael Fullan. Successful School Improvement (Buckingham: Open University Press, 1992), 

p51.

Ibid., p36.
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increasing pressure for tlie remainer to invest,' possibly in order to attract students? 

The case study schools also revealed some o f this type o f inter-school competition, 

as in the case o f SW3, which identified fear o f losing students as a major reason for 

investment in ICT.

The impact o f the parents as a resource was particularly dramatic in some o f  the 

schools with the least equipment.^ Parent resourcing is also self limiting, as it is 

dependent on parent perception o f a need for computers, and thus may reduce once 

parents feel the school has adequate equipment. Parent contributions are also 

influenced by parent income. There was a very clear illustration o f this in the case 

study schools, where some in disadvantaged areas did not ask parents for 

contributions,'* while those in middle class areas were extremely well supported.^

10.2b Explanations fo r  the variation in equipment

In 1998 primary schools were in the middle o f the diffusion process, and many had 

no computers at all. Small and rural schools were over-represented among those 

schools with no computers. This is consistent with Rogers’ expectation that the 

larger units and those in urban areas (most connected) will be the first to adopt an 

innovation.

By 2000 all schools had some computers, and the small schools had more 

favourable equipment ratios than other schools. This pattern o f  advantage for the

' W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se  o f  Computers” 

in W. J.Pelgrum and Tj. Plomp, (eds). The lEA stu dy o f  C om puters in E ducation: Im plem entation  o f  

an Innovation  in 21 E ducation System s (Oxford: Pergamon Press, 1993), p43.

 ̂ Kjell Dennersten, E xam ples o f  successfu l use o f  IC T  in Swedish schools. A  paper prepared for the 

OECD educational software quality group. Paper H9 (2000).

 ̂ School S W l had 4 computers in 1998, and 173 students per computer. During 1998/99 it raised 

m oney from parents and equipped a computer room, bringing the student-com puter ratio to 42.

SD 2 and SW 2, for exam ple.

 ̂ For exam ple SD 3.
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small schools is consistent with the patterns reported in US studies.' Three possible 

explanations for this pattern are:

•  That small schools were better equipped for reasons associated with their size.

•  That smaller schools were better equipped because they had a closer 

relationship with parents and so were able to attract more additional funding.

•  That smaller schools were better equipped because o f  the weighting o f  the IT 

2000 grants towards smaller schools.

A lthough the IT 2000 grants may have had some influence, these cannot be the sole 

cause o f the pattern, as small post-primary schools were better equipped than large 

schools in 1998. Similarly among the primary schools with some computers, the 

small schools had more favourable ratios in 1998. The hypothesis that small 

schools may attract more parent support is more difficult to examine. However, in 

the case study primary schools there was evidence o f parent contribution in only a 

minority o f schools, and most schools had spent only what they received in the IT 

2000 grants.

The combination o f these two patterns suggests a two-stage model o f adoption o f 

ICT in schools. It is likely that during the diffusion process, the larger schools and 

suburban and urban schools invested first in ICT, in line with R ogers’ theory. 

However, once all schools had become involved, the smaller schools may have 

been more easily able to attain favourable equipment ratios.

The gender pattern is less easily explained in terms o f  diffusion theory. At primary 

level boys’ schools were better equipped than girls’ schools, and at post-primary 

level the boys’ schools overtook the g irls’ schools during the period. The girls’ and 

boys’ schools were o f approximately similar size and in similar locations. There is 

little to suggest that there was a difference in parent income, and in many cases the 

same parents may have had children in both girl’s and boys’ schools. Hence it 

seems likely that the gender pattern arose from attitudinal differences. That is, that 

the boys’ schools attached a greater importance to ICT than the girls’ schools.

' National Center for Educational Statistics. Internet Access in Public Schools and Classrooms 

7994-95, NCES 99-017 (Februai^ 1999), p3.

395



C h a p t e r  10 D is cu s s io n

The third dimension to the ICT equipment pattern was that o f SES, and the study 

reported than both disadvantaged schools and vocational schools were better 

equipped than other schools. This pattern is almost certainly explained by the 

additional funding received by these schools, and requires little further elaboration.

Finally, these data have revealed a general pattern o f narrowing o f the gaps 

between the best-equipped and least-equipped schools. The TLC study in the US in 

1998 revealed a similar pattern o f narrowing gaps between school types, but with 

the basic pattern o f inequalities persisting.' It is possible that this pattern may be 

associated with phases in the adoption process. It is possible that during a period o f 

rapid adoption the most enthusiastic or best-funded schools take the lead, but that 

these gaps narrow later as the leading schools devote their resources to other 

priorities.

10.3 Access to ICT

Simply having computers in a school is o f little importance. Clearly, they need to 

be used to be o f value. The analysis o f access to ICT revealed that there were 

substantial inequalities in access in 1998. By 2000, despite very significant 

increases in the overall level o f  access, many o f these differences remained.

In examining access, three dimensions o f access were considered. Firstly, the 

volume o f access to ICT in school hours was measured using the access score. The 

second dimension was access to school ICT facilities outside school hours, which is 

o f importance given the unequal access to home ICT equipment. Thirdly, the 

pattern o f access was examined on a class by class basis.

Access scores might be expected to vary with the level o f equipment in schools, as 

schools with more equipment are obviously in a position to provide greater access. 

This was the case for school size and location, where the variation in access scores 

reflected the patterns o f equipment reported earlier. However for both social

' ‘ R. E. Anderson and A. Ronnkvist, The Presence o f  Computers in American Schools, Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

Technology and Organizations (June 1999).
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disadvantage and gender there were variations in access which could not be 

explained in terms o f equipment availability.

In view o f the social rationale for ICT in schools, with its stress on redressing 

imbalances in home ICT access, it might be expected that providing ICT access to 

students would be a particular priority for disadvantaged schools. This seemed to 

be the case in the disadvantaged post-primary schools, which provided significantly 

more access to ICT to their students, particularly in 6'*’, 2"̂  ̂and years. However 

there was little evidence that the disadvantaged primary schools were providing 

additional access to their pupils, despite having more computers. Disadvantaged 

primary schools had in fact slightly lower access scores than other schools.

Provision o f access to ICT outside o f school hours might also be seen as a measure 

to redress the inequality in home access. However very few schools o f any type 

provided ICT access outside school hours. Out-of-hours access was even less 

frequent in disadvantaged schools at primary and junior cycle levels. However the 

disadvantaged schools provided more out-of-hours access at senior cycle level.
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T A B L E  10. 3: A V E R A G E  A C C E S S  S C O R E S ,  2000

Primary Average  
access score

Post-primary Average  
access score

Disadvantaged 17.8 Disadvantaged 11.3
Other 18.7 Other 9.3

Location
Rural 19.6 Rural 9.8
Small town 17.0 Small town 10.1
Suburban 17.7 Suburban 8.3
Urban 16.6 Urban 8.4

Size
Q 1: 1-51 20.7 Q l:  1-266 10.1
Q 2: 52-92 19.2 Q2: 267-42 4 10.4
Q 3 :  93-186 17.1 Q3: 425-6 02 9.1
Q 4 :  187 + 17.3 Q4; 603+ 8.0

G en d e r
B oys 15.3 B oys 9.7
Girls 17.5 Girls 8.7
Mixed 18.9 Mixed 9.9

C. College 10.4
C. School 9.7
Comp. 6.8
Secondary 9.5
Vocational 9.8

The amount o f access to ICT also varied with type o f  school. A lthough the 

vocational schools had nearly three times as many computers per student, the 

average access score in vocational schools was only slightly higher than that in 

secondary schools. There were also differences in the pattern o f  access. In 

secondary schools there was a decline in the proportion o f  classes getting frequent 

access to ICT in examination years. While this trend occurred in vocational 

schools too, it was less marked, and it was only in the two exam ination years that 

the vocational schools had higher rates o f frequent access than secondary schools.

Consideration o f these patterns in the context o f social disadvantage reveals a 

disappointing picture. For all categories o f post-primary schools, access to ICT was 

greater in the senior cycle, which is after the end o f  the period o f  compulsory 

schooling and therefore not likely to reach the most educationally disadvantaged. 

Although disadvantaged primary schools and vocational schools had significantly
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more equipment than other schools, this was not translated into significantly higher 

access scores. Disadvantaged schools provided more access after school hours only 

for the senior post-primary cycle, which is outside the period o f compulsory 

schooling. Thus the most disadvantaged learners, attending disadvantaged schools 

or vocational schools and leaving school early, appeared to receive less access to 

ICT in their time in school than other learners.

While all categories o f post-primary schools provided less ICT access to 

examination classes, this effect was less marked in disadvantaged and in vocational 

schools. This may be a result o f ICT being used to support subject learning in these 

schools, or ICT being seen as an alternative to curricular learning. This theme will 

be explored in more detail later.

G irls’ primary schools had higher access scores than boys’ schools, despite slightly 

lower levels o f equipment. The girls’ primary schools provided higher access for all 

classes from junior infants to 6th class. However the boys’ schools provided higher 

access for learning support and remedial classes, and provided greater out o f hours 

access. Boys’ post-primary schools had higher access scores than girls’ schools. 

Boys’ schools provided more access to ICT for all junior cycle classes, while girls’ 

schools provided more access for senior classes. Boys’ schools also provided 

greater out o f hours access for senior classes. While there was no clear pattern o f 

advantage for either sex, this suggests that there were some differences in the way 

boys’ and girls’ schools made use o f ICT.

10.4 Differences in type of usage

Even access to equipment does not ensure equality o f experience. As examined in 

chapter 2.3, evidence o f differential types o f use o f ICT with different social groups 

has lead to the fear that “systematic differences in the character o f technology 

usage may be as problematic as lack o f access to computing and networking 

hardware” .' Central to this fear is the possibility that the “em ergent” or

' President’s Committee o f  Advisors on Science and Technology, R eport to the P residen t on the Use 

o f  Technology to  Strengthen K -12  E ducation in the U nited S tates  (March 1997), section 7.1.
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constructivist learning which can be facilitated by use o f ICT may be most used 

with the students who are already educationally advantaged. While this study did 

not include any measures o f  constructivist or other teaching, the study did collect 

data on three areas that provide indicators o f the type o f use made o f  ICT. These 

three areas are:

• The subjects where ICT is used.

• The applications used.

• Use o f the Internet

10.4a The subjects where ICT was used

There is some evidence from the US to suggest that students o f lower socio

economic status have their use o f ICT concentrated into “core” academic subjects, 

such as English and M athem atics'. Becker suggests that this variation may be a 

result o f teachers o f low SES students making use o f ICT for remedial work and 

“mastering skills just taught” , while the teachers o f higher SES students were 

making more use o f ICT for presentation or analysis o f information.^

The Irish data revealed the same pattern o f concentration on core subjects. At 

primary level more o f  the disadvantaged schools reported regular use o f ICT in 

Learning support. M athem atics, Language, and English. More o f  the other (non

disadvantaged) schools reported regular use o f ICT in History, Geography and 

extra curricular activities.

At post-primary level more o f  the disadvantaged schools reported regular use of 

ICT in English, but more o f  the other schools reported regular use in careers. Arts, 

Music and learning support. More o f the vocational schools used ICT regularly in 

Technology, while significantly more o f the secondary schools reported regular use 

o f ICT in a whole range o f subjects, including Mathematics, Geography, History, 

Religion, Careers, Arts and Music.

' B ecker, Henry. J. W ho's W ired an d  W h o’s Not. Report from the 1998 TLC survey published on 

the W eb at http://w w w .crito.uci.edu/tlc/htm l/rm dings.htm l p5.

 ̂ Ibid., p6.
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10.4b Subjects where ICT was used and gender

There were some differences between boys’ and girls’ schools in terms o f  the 

subjects in which ICT was used. At primary level the girls’ schools showed more 

concentration o f ICT use in the core subjects, while at post-prim ary level the g irls’ 

schools made more use o f ICT in subjects traditionally associated w ith girls. At 

primary level, slightly more o f the girls’ schools reported use o f  ICT in 

Mathematics, English and Languages. More o f the boys’ prim ary schools used ICT 

in History and Geography. In all cases the differences w ere small, except in Social, 

Environmental and Scientific Education (SESE) where ICT was used in 45% o f 

girls’ schools and 38% o f boys’ schools (chi square, p=.033).

At post-primary level more o f the boys’ schools used ICT in Technology, while 

more o f the girls’ schools used ICT in Art and Music. W ith the exception o f  these 

three subjects, the differences in ICT usage in subject areas were small and not 

statistically significant. Boys’ schools reported slightly more use o f  ICT in science 

and technology, both reported equal use in Business, and g irls’ schools reported 

greater use in all other subject areas.

10.4c Type o f  use o f ICT and SES

There is some evidence from other countries o f a difference in the type o f  use o f 

ICT with the social characteristics o f the students. In general the trend is that 

lower-SES students are more likely to be taught about com puters than to use 

computers in the course o f other learning.' Even when ICT is used w ithin other 

learning, it may be used in different ways. Work in the early 80s found a consistent 

pattern o f  poor and minority students spending more o f their time on drill and 

practice programmes. Later work found a similar difference, w ith teachers o f  low

' President’s Com m ittee o f  A dvisors on Science and T echnology, R eport to  the P res id en t on the U se  

o f  Technology to  Strengthen K -12  Education in the U nited S tates  (M arch 1997), section  7.2.

 ̂ H, J. Becker. School U ses o f  M icrocom puters: R eports fro m  a n a tion a l S urvey. N o  3. 1983. Cited  

in Sutton, Rosemary E. “Equity and Computers in the Schools: A  D ecad e o f  R esearch”, R eview  o f  

E ducational Research. V ol. 61, N o 4. (W inter 1991), p482.

401



C h a p t e r  10 D iscuss io n

achieving classes making more use o f “drill and practice” exercises, and teachers o f 

high achieving classes making more use o f spreadsheets, databases and e-mail.'

Similar differences in type o f use were found in the Irish schools. Designated 

disadvantaged schools devoted a greater proportion o f their ICT time to word 

processing, especially at post-primary level. They also devoted more time to skill 

games, especially at primary level and in transition year. The non-disadvantaged 

schools spent more o f  their ICT time on the Internet and on spreadsheets and 

database.

The pattern at transition year is o f particular interest, as this is a time when there is 

less obvious curriculum pressure and schools have an opportunity to shape the 

programme according to their own beliefs. In transition year disadvantaged schools 

spent more o f  their ICT time on word-processing, CD ROMs, skill games and 

graphics. Other schools gave more time to all o f the other activities, including 

programming, the Internet and simulations.

TABLE 10. 4: TYPE OF USE OF ICT IN DISADVANTAGED AND OTHER SCHOOLS

A verage o f  percentage o f  ICT time 
spent on each activity.

Junior
Primary

Senior
Primary

Junior
Post

primary

Transition
Year

Senior
Post

primary

Word processing disadvantaged 27.4 34.3 54.0 39.9 46.0

Word processing other 26.9 33.5 49.0 38.7 41.2

Skill gam es disadvantaged 34.1 18.6 12.8 8.9 8.2

Skill gam es other 29.6 18.0 12.8 7.4 6.8

Spreadsheet/database disadvantaged 6.4 9.0 15.7 17.9 16.3

Spreadsheet/database other 10.1 9.4 16.0 19.2 17.9

Internet disadvantaged 8.3 11.2 12.8 15.5 14.5

Internet other 12.2 13.0 13.7 17.1 15.3

A similar difference in type o f use was found between vocational and secondary 

schools. Vocational schools spent more o f their ICT time on word processing, CD 

ROMs and graphics, while secondary schools spent more time on the Internet, 

careers guidance and programming.

' Becker, Henry. J. ^V/io's W ired an d  W ho's Not. Report from the 1998 TLC survey published on 

the W eb at http://ww\v.crito.uci.edu/tlc/htm l/findinizs.htm l. p6.
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Research in the US has noted in particular that high SES students are more likely to 

engage in computer programming (as opposed to lower level com puter related 

tasks) that low-SES students'. This pattern was also replicated in the Irish schools. 

Although few schools included programming at all, where it was taught it 

accounted for a smaller proportion o f the total ICT time in disadvantaged schools. 

This was true at all levels from junior primary to senior cycle post-prim ary, and 

also in vocational schools.

TABLE 10. 5: PROGRAMMING IN DISADVANTAGED AND OTHER SCHOOLS

A verage o f  percentage o f  ICT time 
spent on each activity.

Junior
Primary

Senior
Primary

Junior
Post

primary

Transition
Year

Senior
Post-

primary

Programming disadvantaged 1.0 8.5 0.6 3.5 5.8

Programming other 18.9 11.5 4.2 6.4 7.6

10.4d Type o f  Use and Gender

There were also gender differences in the type o f  use o f ICT. In girls’ schools a 

higher proportion o f the ICT time was devoted to word processing, and a smaller 

proportion was spent on the Internet. This reflects the pattern reported in other 

studies, where boys were seen to perform a wider range o f  activities with the 

computer,^ and spend more time with each activity, with the exception o f  word 

processing.^ Becker and Sterling have elaborated further on this pattern. Their data 

suggest that fewer girls made use o f  all kinds o f  com puter applications with the

' President’s Com m ittee o f  A dvisors on Scien ce  and T echnology , R eport to  the P resid en t on the U se  

o f  Technology to Strengthen K - I 2  E ducation  in the U nited  S ta tes  (M arch 1997), section  7.2.

 ̂ Ingeborg Janssen Reinen, and Tjeerd Plom p. “ Information T echn ology  and Gender Equality; A  

Contradiction in Term inis?”, C om pu ter an d  E ducation , V ol. 28 N o. 2 (1997 ), p75

 ̂ Ingeborg Janssen Reinen and Tjeerd Plom p, “Gender and Computers; A nother Area o f  Inequity in 

Education?”, in Schools, Teachers, S tuden ts an d  C om puters: a C ross N a tio n a l P ersp ec tive  ed. by 

W.J. Pelgrum, I.A.M . Reinen Janssen and Tj. Plomp, (Amsterdam: lE A , D ecem ber 1993), p i 14.
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exception o f word processing, and that even in the case o f  word processing it was 

only in the older students that the girls exceeded boys.'

TABLE 10. 6: GENDER DIFFERENCES IN US IN-SCHOOL COMPUTER USE^

Figures are “percent girls” o f  the students involved. K-6 M iddle
school

High
School

Word processing 36 40 60

E lective programming 22 38 41

Game playing 37 28 20

The Irish schools reflected parts o f this pattern. G irls’ schools spent more o f  their 

ICT time on word processing. This was true at all levels except jun ior primary 

classes. Girls’ schools also devoted more o f their ICT time to CD ROM  resources 

at all levels. The boys’ schools spent more o f their ICT time on the Internet and 

simulations at all levels (Graphs 10.3 and 10.4).

There was some evidence to support the hypothesis that g irls’ schools placed more 

emphasis on word processing, as found in the US^ and in international studies."* 

However the differences were small and only statistically significant at junior cycle 

post-primary and transition year levels. There was little evidence to support the 

suggestion from the lEA study^ that the girls’ schools were focused on a narrower 

range o f uses o f ICT. The girls’ schools reported greater usage in four o f  the ten 

categories provided. However the girls’ schools reported lower usage o f the type o f 

ICT which might be considered “high tech”, including the Internet, simulations, 

senior cycle graphics and programming. Those areas where the g irls’ schools

' H.J. Becker and C.W . Sterling, “Equity in School Computer Use: N ational Data and N eglected  

Considerations”, Jo«r«a/ o f  E ducation al C om puting R esearch, V ol. 3 N o  3 (1987 ), p302.

 ̂ Ibid., p302.

 ̂ Ibid.

■' Ingeborg Janssen Reinen and Tjeerd Plomp, “Gender and Computers: A nother Area o f  Inequity in 

Education?”, in Schools. Teachers, S tudents an d  C om puters: a C ross N a tion a l P ersp ec tive  ed. by 

W.J, Pelgrum, l.A .M . Reinen Janssen and Tj. Plomp, (Amsterdam: lE A , D ecem ber 1993), p i 14.

 ̂ Ingeborg Janssen Reinen, and Tjeerd Plomp. “ Information T echnology and Gender Equality: A  

Contradiction in Term inis?”, C om puter an d  E ducation, V ol. 28 N o. 2 (1997), p75
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reported high usage included the areas where the learner requires less technical skill 

such as CD ROM resources, skill games and careers databases.

10.4e Internet use

From an equality viewpoint, the use o f the Internet in schools is o f particular 

interest. It is important because it is a relatively new technology, which is growing 

rapidly and becoming an increasingly important m edium '. It is also a growing 

medium, doubling in size every year" and likely to increase in size as 

telecommunications costs fall.^ Because o f the nature o f the Internet, is has been 

seen at times as an “equaliser” in terms o f access to resources. It is easy to argue 

that Internet access provides access to a range o f resources for small and isolated 

schools that would never be available through conventional libraries.

But the importance o f the Internet goes beyond its intrinsic value as a medium. 

Writers such as Negroponte have argued that the developments in technology have 

a profound impact on the economic and social structures o f  society."* The concept 

that development in ICT might have a significant impact on the way we live has 

been abbreviated into the concept o f an “information society”. The development o f 

an information society goes beyond technical skills, and involves different kinds of 

learning, thinking and working skills. The information society is seen as more 

flexible, more participatory and more decentralised.^

Equipping young people with the skills to function within such a society is seen as 

a key objective for European education systems.^ However the skills required in an

' Jupiter C om m unications Survey, cited in OECD, E-Learning, The P artn ersh ip  C hallenge  (Paris, 

O EC D, 2001), p l4 .

■ O ECD, E-Learning, The P artnersh ip  C hallenge  (Paris, OECD, 2001), p25.

 ̂ lb id .,p p l5 -1 6 .

■' N icholas N egroponte, B eing D igita l, (London: Hodder and Stoughton, 1995).

 ̂ C hair's conclusions fro m  the G -7 M in isteria l C onference on the Inform ation S oc ie ty  (F ebruary  

1995).

* European Com m ission. eE urope 2002: An Information Socie ty  f o r  All, Draft A ction Plan (2000), 

p l4 .
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information society may not be a larger set o f facts or specific skills, but the 

capacity to readily acquire new knowledge, to solve new problem s, and to employ 

creativity and critical thinking.'

Use o f the Internet can be seen as addressing these needs in a variety o f  ways. 

Firstly, Internet use can help to develop the technical skills o f  Internet use. More 

importantly, the Internet can be used in the classroom to develop the meta- 

cognitive skills^ identified as critical for the information age.^ Thus the 

development o f ICT, and particularly the Internet can be seen as both creating a 

need for meta-cognitive skills, and providing a mechanism for developing them in 

schools.

In order to avoid the emergence o f a digital divide, working with the Internet is o f  

greatest importance for those social groups least likely to have home access. 

However, as with other aspects o f ICT, there is evidence from the US to suggest 

that the Internet is used more extensively with the high achievers than with the 

educationally disadvantaged. In analysis o f a 1998 survey Becker records that 

teachers who were teaching students with high levels o f prior achievem ent made 

more use o f the Internet, perceived it as being o f  higher value, and allowed students 

to use it more for research.'*

Internet access in schools is relatively recent. Only five o f  the countries 

participating in the SITES study had Internet access in all schools by 1999.^

' President’s Com m ittee o f  A dvisors on Science and T echnology , R ep o rt to  the P res id en t on the U se 

o f  Technology to  Strengthen K -1 2  E ducation  in the U nited  S ta tes  (M arch 1997), Summ ary.

 ̂ Roy Pea. N ew  d irec tion s f o r  C h ild  D evelopm en t. (1985), p p75-96 , cited in Jane M H ealy. F ailure  

to Connect. (N ew  York: Sim on and Schuster, 1998), p i 38.

 ̂ Bryn H olm es, Tim  Savage and Brendan Tangney. Innovation  in L earn in g  in the Inform ation  

Society: A C om parative  In tern a tion a l Study. A  report by the Centre for R esearch in I.T. in 

Education for the L ifelong Learning Group o f  the Information Society  C om m ission . (2000 ), p5.

Henry J. Becker. Internet U se by  Teachers: C onditions o f  P ro fession a l U se an d  T each er-D irec ted  

Student Use. Teaching, Learning and Computing: 1998 N ational Survey Report #1. Center for 

Research on Information technology and Organizations (February 1999), p i 4.

 ̂ W.J. Pelgrum, “O bstacles to the Integration o f  ICT in Education: results from a w orldw ide  

educational assessm ent”, C om puters an d  E ducation , V ol. 37 (2001), p l6 7 .
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Ireland was particularly well served with Internet access as a result o f  the IT 2000 

initiative, and has near universal access by the end o f 1998. However there were 

inequalities in the use o f the Internet in the Irish schools. D isadvantaged schools 

reported spending a smaller proportion o f their ICT time on the Internet at all levels 

from junior primary to senior cycle post-primary.

TABLE 10. 7: USE OF THE INTERiNET IN DISADVANTAGED AND OTHER SCHOOLS

A verage o f  percentage o f  ICT time 
spent on each activity.

Junior
Primary

Senior
Primary

Junior
Post

primary

Transition
Y ear

Senior
Post-

prim ary
Internet disadvantaged 8.3 11.2 12.8 15.5 14.5
Internet other 12.2 13.0 13.7 17.1 15.3

This evidence was reinforced by the pattern o f other Internet related indicators. 

Fewer o f the disadvantaged schools provided e-mail accounts for their students, and 

fewer allowed their students to use the Internet for research.

TABLE 10. 8: INTERNET USE INDICATORS 2000

% o f  schools where:
* D ifferences with an asterisk 
w ere statistically significant.

Primary
Disadvantaged

Primary
Other

Post-prim ary
D isadvantaged

Post-prim ary
O ther

The school provides e-mail 
accounts for students

4.4 5.2 17.1 19.3

Some students use the Internet 
for research

55.8* 62.7 80.6 84.9

The vocational schools also spent a smaller proportion o f their ICT time on the 

Internet than the secondary schools. Although more o f the vocational schools 

reported that their students used the Internet for research, more o f the secondary 

schools provided their students with e-mail accounts.

TABLE 10. 9: USE OF THE INTERNET IN POST-PRIMARY SCHOOLS, 2000

%  o f  ICT time Junior classes 
post-primary

Transition
Year

Senior classes 
post-prim ary

Secondary school 14.6 16.9 15.7

V ocational school 11.8 15.8 13.3

T-test, /7-value .048 NS NS
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Publication

The Internet also provides schools with a forum where work can be published, 

providing a useful mechanism for focusing learning on an authentic task. This type 

o f work can be highly motivating, and provide creative and engaging learning 

experiences. Web publication has been associated with constructivist approaches 

by teachers and more than any o f the other Internet indicators used, may be an 

indicator o f a constructivist approach.' Despite the value o f  such activities, Becker 

has recorded that these too are more likely to be done with students with higher 

levels o f prior achievement.^

The Irish schools partly replicated this pattern. At post-primary level, fewer o f the 

disadvantaged schools had a website, or had student work on their website. At 

primary level more o f the disadvantaged schools used their websites to publish 

pupil material, although this difference may be a result o f  the larger size o f the 

disadvantaged primary schools and their participation in externally funded projects.

TABLE 10. 10: INTERNET PUBLICATION INDICATORS 2000

% o f schools where:

* Differences with an asterisk 
were statistically significant.

Primary
Disadvantaged

Primary
Other

Post-primary
Disadvantaged

Post-primary
Other

The school has a website. 22.1* 13.4 44.6 46.7

The website carries project or 
curricular work done by pupils

13.4* 7.5 9.7 11.2

10.4f Internet use and gender

Valentine has argued that the Internet appeals to girls more than to boys, because of 

its focus on communication. She has suggested that the Internet may change the

' Henry J. Becker. Internet Use by Teachers: Conditions o f  Professional Use and Teacher-Directed  

Student Use. Teaching, Learning and Computing; 1998 National Survey Report #1. Center for 

Research on Information technology and Organizations (February 1999), p23.

 ̂ Ibid., pl4.
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culture o f ICT and reduce the gender gap in ICT interest. ‘ H owever this data 

provided little to support this hypothesis. On the contrary, single sex boys’ schools 

at all levels reported spending a greater proportion o f their ICT time on the Internet.

TABLE 10. 11; PROPORTION OF ICT TIME SPENT ON THE INTERNET

Average o f  percentage o f  ICT time 
spent on the Internet

Junior
Primary

Senior
Prim ary

Junior
Post-

prim ary

Transition
Y ear

Senior
Post

prim ary

Boys’ schools 11 12 15 19 16

Girls schools 7 11 12 15 14

At primary level significantly more o f the boys’ schools had a website, and had 

pupil involvement in the content and maintenance o f the site. At post-prim ary level 

more o f the boys’ schools had a website, and significantly more had student 

involvement in maintenance o f it. Despite the greater number o f  w ebsites in boys’ 

schools, the same proportion o f both boys’ and girls’ schools (12%) had curricular 

work produced by students on their website.

In general the gender gap in Internet use was greater at prim ary level. There is also 

some evidence to suggest that the boys’ and girls’ may lay em phasis on different 

types o f Internet use, with the boys’ engaging more in the technical aspects o f 

Internet use and the girls focusing more on curricular use. At post-prim ary level, 

many more o f the boys’ schools reported student maintenance o f  the website, 

although the same proportion o f boys’ and girls’ schools reported a website 

carrying student curricular work.

TABLE 10.12: GENDER PATTERN IN WEB PUBLICATION

% o f  boys’ 
schools. 
Primary

% o f  g irls’ 
schools, 
Prim ary

% o f  bo y s’ 
schools, 

Post
prim ary

%  o f  g irls’ 
schools. Post

prim ary.

The school has a website 27 12 55 43
The website is m aintained 
by pupils

8 2 25 11

The website carries pupils 
project or curricular work.

14 5 12 12

' Gill Valentine, Sarah Holloway and Nick Bingham, “C hildren’s social networks, V irtual 

Com m unities and On-line Spaces” . Report o f  the Cyberkids research project, published on-line 

(1999) at www.shef.ac.uky~g/staff/valentine gill/about.htm
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10.4g Social and gender inequalities

The analyses o f social and gender inequalities outlined above are limited in a 

number o f  ways. The data were collected at school level and hence records the 

general position within each school, potentially masking intra-school inequalities.

In addition the indicators used are measures o f usage, but as Venezky points out, 

usage o f an application can be done in different ways and involve different levels of 

intellectual challenge:

The role o f  school academic standards in student IC T skill acquisition 
has largely been ignored, yet looms as large as equipment differences 
in the skill acquisition equation. Schools that have high standards 
encourage their students to do more sophisticated learning with ICT  
than schools with lower standards. In the lower standards setting, 
students might use word processors and spreadsheets fo r  mundane 
tasks, and occasionally search the World Wide Web fo r  information, 
using simple searches and a single search engine. In schools with 
higher standards, students use spreadsheets to simulate different 
planting options in agriculture or policy options in government, build 
their own web pages, and manage forums. When they search the WWW, 
they use complex searches and a variety o f  different search engines.'

Nevertheless that data provides a valuable picture of the relative position o f 

different types o f school. The schools attended by the most socially disadvantaged 

groups, the designated disadvantaged schools, were not disadvantaged in terms o f  

ICT equipment. On the contrary both disadvantaged schools and vocational 

schools were better equipped than average. However the significant advantage o f 

these school in terms o f equipment was not reflected in greater access scores. At 

primary level the disadvantaged schools actually provided less access to ICT, as 

indicated by composite access scores. At post-primary level the disadvantaged 

schools provided slightly more access than other schools, but vocational schools 

provided less access than secondary schools, despite their greater equipment levels.

' Richard L. V enezky. “The Digital D ivide Within Formal School Education: C auses and 

C onsequences” in Learning to B ridge the D ig ita l D iv ide , (Paris: O EC D, 2000), p75.
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The schools attended by the socially disadvantaged students also provided a 

qualitatively different contact with ICT. Disadvantaged and vocational schools 

provided access to ICT in a narrower range o f subjects, often focused on the “core 

subjects” o f English and Mathematics. They used a different mix o f  applications, 

with a greater focus on word processing and on drill and practice software. These 

schools also spent a smaller proportion o f their ICT time on the Internet, and at 

post-primary level were less likely to have had student work published on the Web. 

All o f these patterns are consistent with the suggestion that socially or 

educationally disadvantaged students are more likely to experience ICT as a 

reinforcement o f core material, while the advantaged were more likely to work with 

ICT for presentation, exploration or analysis.'

Hence the survey provided no evidence to support the suggestion that the additional 

equipment and funding in disadvantaged schools was translated into a better quality 

experience o f ICT in education in those schools. On the contrary there were a 

series o f indications suggesting that in fact the experience o f ICT in those schools 

was more limited and had fewer o f the features associated with the “emergent 

practices” .̂

The survey also revealed gender patterns, but these were less significant and less 

consistent. Single sex girls’ schools were less well equipped than boys’ schools, 

although the girls’ schools provided greater access to ICT at prim ary level. There 

were also qualitative differences in the use o f ICT. G irls’ schools were slightly 

more focused on a different range o f subjects and spent more o f  their ICT time on 

word processing and CD ROM, and less o f their time on the Internet.

These findings indicate that despite the narrowing o f gaps in terms o f  equipment, 

there remains cause for concern about inequalities in the use o f  ICT in schools. The 

social rationale for the presence o f ICT in schools envisages schools acting to 

counter the inequalities in ICT skills existing in society. The groups “at risk” o f

' See section 2.3.

 ̂ W.J. Pelgrum, “Curriculum and pedagogy” in W.J. Pelgrum and R.E. Anderson, eds. IC T  and the 

Emerging paradigm  fo r  L ife Long Learning: a Worldwide Educational A ssessm ent o f  Infrastructure, 

Goals and practices  (Amsterdam; International Association for the Evaluation o f  Educational 

Achievement, 1999), p92.
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falling on the wrong side of a digital divide are the socially disadvantaged and girls. 

Neither o f these groups received significant additional access to ICT within 

schools. For both groups, more o f their access was at the senior end o f  the post

primary system, thus excluding the early school leavers. There was little indication 

o f special measures to redress inequalities in home access. Boys’ schools provided 

more out-of-hours access than girls’ schools, and the disadvantaged schools 

provided less out-of-hours access than other schools, except for senior cycle post

primary. The real benefits o f access to ICT may lie in the development o f  meta- 

cognitive skills and the gains in confidence, motivation and quality o f  thinking. If  

this is the case, then these benefits are likely to arise from the use o f  ICT within 

subjects, the use o f the Internet and the adoption o f the “em ergent practices” . 

Disadvantaged schools, and to a lesser extent girls’ schools, showed fewer 

indications o f Internet use and o f the use of ICT within subjects. Thus if  there are 

significant benefits in the pedagogical use of ICT, then the disadvantaged were 

particularly badly served by the ICT use in schools in 2000.

10.5 The construction of ICT policy in schools

The mismatch between the pattern o f equipment provision and that o f  type o f  use 

confirms that the usage of ICT in a school is not a product o f  funding or national 

policy, but o f a policy constructed in the school. This construction may not be a 

formal process. Few o f the case study schools had engaged in a process o f 

consultation or planning to reach their final ICT plan. Instead, it was more 

common that the construction o f ICT was determined by undocum ented factors, 

such as teacher perceptions o f student and parent needs, beliefs about ICT and 

about the pedagogical implications o f ICT. Such construction o f  ICT is likely to be 

in the realm o f what Daniels has termed “soft” technologies. In his view the hard 

technologies are the equipment, software and connectivity, while the soft 

technologies are approaches, methods and reflective practices which put these 

technologies to use. He argues that:

Hard technologies change. Indeed, they change quite rapidly. Some 
years ago, videoconferencing was all the rage. Now to hear some 
people talk, you would think the Web is the only learning medium that 
exists. In a fe w  years, the pattern o f  technology available and fash ions  
in media use will have changed again. To cope with these changes you  
need a sound fram ework o f  soft technologies to ensure you  employ the
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hard technologies effectively...if we get the soft technologies right the 
hard technologies will take care o f  themselves.'

The case study schools provided some indication o f the range o f different 

constructions o f ICT. In one primary school the pupils were not taught any o f the 

operation o f the computer and all use was o f a suite o f curricular software 

products." In others all pupils were withdrawn from class on a rota basis to receive 

training focused only on computer skills.^ In some schools use o f the computers 

was mainly outside o f  class time,"* while others scheduled all classes to use 

computers every week.^ Some schools used external, often untrained, teachers to 

take computer classes,^ while in others all use o f ICT was by class teachers.’

The primary schools also had different aims for ICT. One school focused entirely 

on use o f software, with no attempt to teach ICT skills. Others focused entirely on 

skills, with no curricular input. In one school the stated aim was to reach European 

Computer Driving License (ECDL) standard by 6'*’ class.* For many the use o f  ICT 

included both skills and some curricular use.^

There was little evidence that the primary schools were clear about either what was 

expected o f them with regard to ICT, or the potential benefits. Some admitted to

' John D aniels. “T echn ology  is the Answer: What was the question?” (1999), available at 

W W W .op en . ac.ukyves-speeches/teched99. him

 ̂ School P W 1 used only a software package called PC Genius, w hich w as used to rehearse basic 

skills in literacy and numeracy.

 ̂ School PGI used parent contributions to em ploy a person part time to teach computer skills.

School P W l only a llow ed  use outside class time. PW2 had most use before and after school.

 ̂ School PD 2 for exam ple.

 ̂Sch ools PC I and PG2 em ployed external trainers. PD3 used a worker on a com m unity  

em ploym ent schem e.

’ School PW 4, for exam ple scheduled each class to go to the computer room with their teacher once 

a week.

* School PD3.

For exam ple PD5, PG5 and PW5.
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being “a bit at sea” about what to do .‘ One school had Internet access but had “no 

idea what to do” with it.^ One specifically said that there ought to be guidelines or a 

curriculum for ICT.^

The post-primary schools were more homogenous in their construction o f ICT in 

that all had computers in computer ro o m s ,b u t they differed in the ages at which 

access to ICT was provided. In some o f the schools there was no access for jun ior 

cycle classes,^ while others provided no access for senior classes.^ One school 

allowed no access for any o f the mainstream classes, and devoted its com puter 

room to PLC and LCVP students.^ The post-primary schools were very clearly 

focused on ICT skills. For the 15 case study schools teaching ICT skills was the 

main use o f ICT. Most reported their belief that there were no other learning gains 

from ICT. For the few that believed there were other learning gains, these mainly
Q Q

lay in motivation o f students and in developing the self-esteem o f w eak learners.

In a few cases the use o f  ICT was specifically focused on weaker learners, either 

through the use o f ICT with remedial groups,’̂  or as an alternative to examined 

subjects." There was little evidence that the post-primary schools had engaged in a 

process o f research or planning o f their ICT usage. Only four o f  the fifteen case

' School PG3.

 ̂ School PG5.

 ̂ School PG2.

“* A ll had at least one computer room, and 4 o f  the 15 schools had tw o.

’ Schools SW 2 and SW 3 provided no access for Junior cycle , and SW 4 used ICT on ly  for rem edial 

work and occasional other activities w ith junior classes.

® Schools S W l ,  S D l  and SG3 provided no access for fifth or sixth year c lasses excep t for career 

guidance.

’ School SW 5.

* Schools SG 4, S W l ,  SG 4 and SW 4.

Schools SD 4 and SG5.

School SG5 reported that the English teacher was “doing great th ings” w ith w eak learners.

" School SW 3 offered ICT instead o f  French for weak learners.
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Study post-primary schools had a written school plan,' while in the others the 

construction o f ICT was done “ in my head” by the principal,^ or delegated “to my 

men”,̂  the ICT enthusiasts.

While addressing inequalities with regard to ICT is a stated aim in many education 

systems, in practice few schools have specific policies relating to equality.'* 

Although many o f the schools responding to the 2000 survey indicated that social 

and gender equality were priorities, none o f the case study schools had any positive 

discrimination strategies. In the absence o f clear policies or central guidelines, the 

variety o f constructions o f ICT leaves plenty o f room for concern. The absence o f 

any access to ICT in junior cycle in some post-primary schools could result in some 

early school leavers being particularly disadvantaged.

The use o f ICT in post-primary schools may be characterised into four different, 

but sometimes overlapping, constructions o f ICT, as follows:

• ICT as a life-skill. This was the theme most frequently described in the case 

study schools, and was reflected in the teaching o f ICT applications to all 

students. In some cases this was provided as an option outside o f  school hours.^

• ICT skills as an alternative for weak or unmotivated learners. In this approach 

ICT skills training was offered to weak groups, sometimes as an alternative to 

other subjects.

• ICT as a remedial tool. In some schools, ICT was used in teaching o f curricular 

subjects to weak groups o f students.^

• ICT as an educational tool. In this model ICT is integrated into subject areas to 

support teaching and learning. In practice there were few examples o f this and

‘ Schools SG 2, SG 3, S W l and SW 4.

- School SG I.

 ̂ School SW 3.

Adapted from Ingeborg Janssen Reinen, and Tjeerd Plomp. “Information T echnology  and Gender 

Equality: A  Contradiction in Terminis?”, C om puter an d  E ducation, V ol. 28 N o. 2 (1997), p77.

 ̂ Schools SD3 and S Wl .

• In school SG5, for exam ple, ICT was used in English with weak learners.
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where this occurred in the case study schools it was often at the discretion o f  an 

individual teacher.'

These models o f ICT use were not mutually exclusive and most o f  the post-primary 

schools adopted some mix o f these. However these differing views o f  ICT may 

offer some explanations for the patterns o f use reported earlier. The view o f ICT 

skills as an alternative for weaker students offers some explanation for the greater 

use o f  ICT with examination classes in disadvantaged and vocational schools. The 

use o f  ICT as a remedial tool may explain the greater concentration o f  ICT into the 

“core subjects” in disadvantaged and vocational schools.

10.6 Factors associated with tlie construction of ICT in schools

In the absence o f specific guidelines or a curriculum determining the use o f ICT, 

schools have developed a variety o f patterns o f use. The case study schools 

revealed little evidence that these school level constructions o f ICT were based on 

research, literature or examination o f good practice. Instead in many cases the use 

o f ICT was a function o f  the principal’s thinking, or that o f  the ICT co-ordinator. 

The previous section has demonstrated that this ad hoc construction o f  ICT within 

schools appears to disadvantage those students already on the wrong side o f the 

digital divide. This section is concerned with the mechanism o f that construction, 

and attempts to identify the factors influencing the way ICT is used in schools.

10.6a Parent attitudes

School-level thinking may be heavily influenced by parents’ views o f  ICT. As 

Callan has asserted:

The form  o f  teacher/pupil relationships is influenced by the 
expectations com m unicated through teacher/parent relationships. What 
informs these relationships is pu b lic  conceptions o f  what school 
know ledge is important, what the role o f  the teacher ought to be in the

' In school SG I, for example. Mathview was used by one o f  the Mathematics teachers.
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transmission o f  knowledge, and what it means to prepare young people 
fo r  social and working life.'

While the main survey did not examine parent inputs, many o f  the case study

schools mentioned parent pressure to include ICT, sometimes even at a cost to

other subjects. This pattern is in line with the suggestion that there is a “halo

effect” around ICT, where computer use is seen to be o f high value, regardless o f

the type of use.^

The suggestion that parent pressure for the use o f ICT was often u n critica l and 

concentrated on the vocational skills rather than the higher-order activities'^ was 

supported in the case study schools, where much o f  the parent pressure for ICT was 

for vocational reasons. As Selwyn has suggested, this parent construction o f  ICT 

may undermine the educational potential o f the technology.^

10.6b Equipment

The Schools IT 2000 programme,^ along with the ICT plans o f  many other 

countries,^ anticipated that ICT would have an impact on the quality o f  teaching 

and learning in schools. While this study did not record the teaching and learning 

strategies used in schools, it measured the extent o f  usage o f  ICT w ithin subject 

areas, which were treated as an indicator of the extent o f  integration o f  ICT into 

subject areas.

' Jim Callan, P rin c ip a l-S ta ff rela tionsh ips: A critica l elem en t in d eve lo p in g  sch o o l cu rricu la  and  

teacher culture, Paper presented at the ESHA C onference (1998).

 ̂Jane M Healy. F ailure to  Connect. (N ew  York: Sim on and Schuster, 1998), p71.

 ̂ M ichael Fullan, Successfu l School Im provem ent (Buckingham : Open U niversity  Press, 1992), p51.

'* Jane M Healy. F ailure to  C onnect. (N ew  York: Sim on and Schuster, 1998), p l0 6 .

 ̂ N eil Selw yn, “Promoting Mr Chips: The construction o f  the teacher /com puter relationship in 

educational advertising.” Teaching an d  Teacher Education, V ol. 17 (2001 ), pp 3-14 .

 ̂ An Roinn Oideachais agus Eolaiochta, Schools IT  2000, A P o licy  F ram ew ork  f o r  the N ew  

M illenium , (1997), p l5 .

’ Edwyn James, “Information and Com m unication T echnology (ICT) and the Q uality o f  Learning.” 

International Journal o f  E ducation Policy. R esearch an d  P ractice . V ol. 1 N o. 3 (2 0 0 0 ), p318.
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Subject usage o f ICT was not directly associated with equipment levels. The best 

equipped schools in 1998 were not the schools with the highest use o f ICT in 

subjects, and the least equipped schools in 2000 were not the schools with the least 

use o f ICT in subjects. These two findings were true for both primary and post

primary schools. These patterns strongly suggest that merely having technology in 

use in a school does not ensure that it is integrated into subjects and that integration 

is not associated with a particular technology density.

However the IT 2000 strategy anticipated that ICT would have a catalytic effect 

acting as a driver o f change in teaching and learning.' The existing research offers a 

variety o f views on the likelihood o f such a catalytic effect. Scrimshaw argues that 

teachers for the most part incorporate ICT by adopting those elements that serve 

their existing teaching style, rather than entirely changing to match the 

opportunities the technology may offer.“ However Becker has suggested that long 

term access to technology is associated with teacher use in the classroom.^

The study provided no evidence that there was such a catalytic effect in post

primary schools. The schools which had the highest equipment levels in 1998 

retained their advantaged in equipment in 2000, but did not have higher subject use 

scores, despite their prolonged period o f high equipment levels.

The situation was different in the primary schools, and there was some association 

between high levels o f  equipment in 1998 and high subject use in 2000. The early 

investor primary schools had significantly higher subject use scores in 2000, more 

o f them used the Internet as a resource and more o f them had a website carrying 

pupil work. This suggests that sustained access to ICT in a primary school may 

have an impact on the use o f ICT in curricular subjects.

’ A n Roinn Oideachais agus Eolai'ochta, Schools IT  2000, A P o licy  F ram ew ork  f o r  the N ew  

M illenium , (1997), pl 5.

 ̂ Peter Scrim shaw , P rep a rin g  fo r  the Inform ation Age: Synoptic R eport o f  the Education  

D e p a r tm e n ts ' Superh ighw ays In itia tive  (London: Department for Education and Employm ent,

1997).

 ̂ Henry Jay Becker, In ternet Use by  Teachers: C onditions o f  P rofession a l U se an d  teacher D irec ted  

Student Use. Teaching Learning and Computing 1998. Survey Report N o 1. Center for Research on 

Information T echnology and Organizations (1999), pl 5.
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10.6c Teacher skill and training

While equipment may have had some influence on the subject use o f  ICT, the data 

revealed a series o f variables related to teachers’ ICT skills and experience that 

appeared to have a stronger association with subject use.

However there was little evidence that participation in basic ICT skills courses had 

an impact on subject use. A lthough 83% of primary teachers and 65% o f post

primary teachers had done at least one o f the IT 2000 ICT courses by 2000, the 

proportion o f teachers in a school that had attended the courses was not 

significantly associated with subject use score. This pattern reflects that o f other 

studies, where the value o f  short skill-based courses has been called into question' 

because o f findings that many teachers who are confident enough to use ICT in 

their lesson preparation do not use it in their teaching.

Although participation in the short courses was not associated with subject use, 

teachers’ computer skill was significantly associated with subject use in post

primary schools and teachers Internet skill was associated with subject use in both 

primary and post-primary schools. This finding suggests that the short courses may 

not have been sufficient to bring teachers to a level o f skill where they were 

confident enough to use ICT in the classroom, and is consistent with fears about the 

impact o f short technical courses expressed by Drury^ and Fullan."^

While participation in short technical courses was associated with an increase in 

teacher skill, but not in subject use, participation in courses that provided insights 

into the pedagogical application o f ICT was strongly associated with subject use.

At both primary and post-prim ary levels, schools where any one teacher had done, 

or was in the process o f doing, a postgraduate course in ICT in educafion had 

significantly higher subject use scores than other schools. Similarly schools where

' OECD. E -Learning. The P artn ersh ip  C hallenge, (Paris: O EC D, 2001 ), p54.

 ̂ National Center for Educational Statistics, Teachers ’ Tools f o r  the 21^' C entury: A rep o rt on 

te a c h e r s ' use o f  tech n ology  (2000).

 ̂ Cyril Drury, Im plem enting C hange in E ducation: The In tegration  o f  Inform ation  T echnology into 

Irish p o st-p r im a ry  schools. (U npublished M Sc T heses, U niversity o f  Leicester, 1995),chapter 2.

■' M ichael Fullan, Successfu l S ch oo l Im provem ent (Buckingham : Open U niversity Press, 1992), p34.
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one or m ore teachers had attended the short courses specifically  targeted as 

curriculum  integration also had significantly higher subject scores. This finding 

supports the view  that appropriate uses o f  technology are not obvious to teachers 

w ho have attended purely technical train ing,' and that m any teachers find it 

difficult to integrate ICT m eaningfully into their teaching.^ It also reinforces that 

view  that the classroom  use is highly related to specific training in how  to use the 

technology in the classroom,^ and that the pedagogical content o f  training is an 

im portant reference for classroom  use."*

As was the case in F u llan ’s study in Ontario,^ organisation o f  training courses 

w ithin the school was an im portant factor. At both prim ary and post-prim ary levels, 

schools that organised in-school ICT training had significantly  h igher subject 

scores than other schools.

10.6d The Internet as a catalyst

B ecker has dem onstrated a link betw een the Internet and constructiv ist teacher 

pedagogy. H is study concluded that “ the m ore constructiv ist the teacher the greater 

their average use and the more positively they view ed the In ternet” .  ̂This finding 

prom pted the suggestion that the Internet m ay have a greater effect on classroom

' Peter Scrim shaw, P reparin g  f o r  the Inform ation A ge: Synoptic R eport o f  the E ducation  

D ep a rtm en ts ' Superh ighw ays In itia tive  (London: Department for Education and Em ploym ent,

1997), paragraph 133.

 ̂ OFSTED. IC T  in Schools. The Im pact o f  G overnm ent In itia tives, Interim Report (April 2001), p l3 .

 ̂ Henry J. Becker. In ternet U se by  Teachers: C onditions o f  P rofession a l U se an d  T each er-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information technology and Organizations (February 1999), p l9 .

■' I.A .M . Janssen Reinen and Tjeerd Plomp, “Educating the Educators” in W .J.Pelgrum  and Tj. 

Plom p, (eds). The lEA stu dy o f  Com puters in E ducation: Im plem entation  o f  an Innovation  in 21 

E ducation System s (Oxford: Pergamon Press, 1993), p l3 3 .

 ̂ M ichael Fullan, Successful School Im provem ent (Buckingham : Open U niversity Press, 1992), 

chapter 2.

* Henry J. Becker. Internet U se by  Teachers: C onditions o f  P rofession a l U se an d  T eacher-D irected  

Student Use. Teaching, Learning and Computing: 1998 National Survey Report #1. Center for 

Research on Information technology and Organizations (February 1999), p23.
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use o f ICT than other applications o f ICT, but that this effect may be limited to 

those teachers with a constructivist outlook.'

This study offers some support for the hypothesis that the Internet is more highly 

associated with subject use o f ICT than other applications o f  computers. Evidence 

to support this is available from two areas. Firstly teacher Internet skill was more 

strongly associated with subject use than computer skill. This was true in a series 

o f  different places. In primary schools the proportion o f teachers with Internet skill 

was significantly associated with subject use score in 2000, and with the increase in 

subject count between 1998 and 2000, while the proportion o f teachers with 

computer skill was not significantly associated with either. In post-primary schools 

the proportion o f teachers with Internet skill and with home Internet access were 

both more strongly associated with subject use than computer skill and home 

computer access. Also in post-primary schools late adoption o f ICT was associated 

with lower proportions o f teachers with Internet skill.

Secondly the categories o f schools which reported high subject use in 2000 also 

reported that a greater proportion o f their ICT time was devoted to the Internet, and 

more o f them used websites to publish student work. Disadvantaged schools at 

both levels and vocational schools had lower subject scores than other school types 

and also spent a smaller proportion o f their ICT time online, and fewer o f  them 

used their websites to publish student work.

One possible explanation for this association o f the Internet with subject use o f  ICT 

is that teachers may find it easier to see classroom uses for the Internet. Becker’s 

own study found that teachers who were trained in the use o f the Internet were 

much more likely to see it as relevant to teaching, suggesting that the classroom 

applications were immediately apparent. This is not the case with other aspects o f 

ICT, where many more teachers use ICT in their preparation than in their teaching^

' Ibid.,p23.

~ National Center for Educational Statistics, Teachers ’ Tools f o r  the 2 T ' C entury: A rep o r t on 

teachers ' use o f  technology  (2000).
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and many have difficulty in managing the technology so that effective subject 

learning takes place.'

It must be acknowledged that the use o f the Internet does not necessarily indicate 

the presence o f a constructivist learning environment. Some o f the Internet use is o f 

limited value, with students simply searching for material to print without any 

higher-order thinking.^ However the association o f Web publication with Internet 

use and subject use o f ICT points to at least some o f the Internet use involving 

student project v*'ork.

10.6e The school principal

The use o f ICT in schools is not entirely dependent on the individual teacher.

School factors have long been recognised as important in any development.^ One o f 

the school levels factors is the level o f engagement o f the school principal in the 

adoption o f ICT.'’ The case study school provides an illustration o f a principal who 

was completely disengaged, and computer illiterate. In this school there was no 

ICT plan, the principal was unconvinced o f the value o f ICT, and there was no use 

o f ICT in curricular subjects. Although this school was proud o f a tradition o f 

experimentation in science, ICT was not seen as having a role to play in 

experimentation or project work.^

The Irish data also confirmed the importance o f the principal. Analysis o f this 

issue was based on a question asking about the school principal’s use o f e-mail, 

which was used as a proxy for ICT skill and awareness. W here the principal used e- 

mail frequently, the school tended to assign a higher priority to the aim o f 

integrating ICT into subject areas. Schools where the principal used e-mail

' O FSTED. IC T  in Schools. The Im pact o f  G overnm ent Initiatives. Interim Report (April 2001), p l3 .  

 ̂ Ibid., p 8.

 ̂ Jim G leeson . “A chiev ing  Core U sage o f  ICT in Education -  the C hallenge o f  System s change.” 

E ducation an d  the inform ation age. Conference papers ed. by Mairtin O Fathaigh (O ctober 2001), 

pp89-103.

■' M ichael Fullan, Successfu l School Im provem ent (Buckingham: Open U niversity Press, 1992), p49. 

 ̂ School SW 3.
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frequently had more o f their teachers making use o f ICT, and higher subject use 

scores.

TABLE 10. 13: P R IN C IP .\L ’S USE OF E-MAIL AND PR IO R ITY  A SS IG N E D  TO

INTEGRATION OF ICT

Percentage o f  
schools

Primary 

(chi square, p  =.000)

Post-prim ary 

(chi square, p  =  035)

Principal e-mail 
use:

Frequently Occasionally N ever Frequently O ccasionally N ever

Very High Priority 37.4 23,7 19.4 32.2 22.0 18.5

High Priority 54.8 63.7 60.8 46.9 54.2 55.4

Low Priority 5.6 10.2 14.1 14.7 20.9 21.0

Very Low Priority 0.4 0.7 1.7 0.0 0.4 1.9

10.6f School Planning

The adoption o f a constructivist or project oriented style o f  teaching and learning is 

likely to require changes in the fabric o f schools. As the OECD declared:

The single homogenous class and the instructional modes associated 
with it are not conducive to co-operative teamwork or to innovative 
approaches to learning... The organisation o f  the school day and o f  
individual lessons should provide greater scope fo r  more creative and 
imaginative problem solving, skills enhancement and practice oriented 
approaches to learning.'

Large-scale integration o f ICT into curricular areas, particularly if  associated with 

adoption o f a more constructivist orientation, will require adjustm ent in tim e

tabling, classroom layout, subject boundaries and teacher duties. M anaging these 

changes requires a clear vision o f the direction and a holistic view o f  ICT in the 

school plan. While most Irish schools reported an ICT plan in 2000, this was a 

requirement o f the IT 2000 funding, and may have had little real m eaning within 

the school. In the case study schools, visited in 1999, only a m inority reported an

' OECD, Reviews o f  N ational Policies fo r  Education: Ireland, (Paris: O ECD , 1991), p62.

 ̂NCREL (North Central Educational Laboratory). Critical Issue: P roviding P rofessional 

Developm ent fo r  Ejfective Technology Use. 2000 published on the W eb at v /w w .ncrel.org/
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ICT plan and in some cases the staff were not aware o f  the plan. However in those 

schools where there was an ICT plan that was updated regularly, there was 

significantly greater use o f ICT in subjcct areas.

TABLE 10. 14: REGULARLY UPDATED SCHOOL ICT PLAN AND ICT USE

Subject use scores. The school ICT plan 
w as updated 

regularly.

The school ICT plan 
was not updated 

regularly.

T-test, p -  
value

Primary schools 13.5 11.3 .000
Post-primary
schools

9.4 7.3 .000

10.6g The role o f  the School IC T co-ordinator

Drury has argued that the ICT co-ordinator plays a key role in the adoption o f  ICT, 

acting as a change agent within the school.' Pelgrum has expressed a similar view, 

demonstrating that where there was an ICT co-ordinator with expertise in both ICT 

and instruction, the perception of lack of teacher knowledge as a barrier was 

significantly lower.^ The Irish data further support this view, as for both primary 

and post-primary schools the presence of a co-ordinator was associated with 

significantly higher subject scores.

Within schools there is often a teacher designated to act as ICT co-ordinator. In the 

UK in 1998 almost all schools had an ICT co-ordinator (94% of primary schools 

and 96% o f secondary schools).^ In Ireland the majority o f schools, 70% o f primary 

and 83% o f post-primary schools, had a designated co-ordinator.

Lack o f time for the ICT co-ordinator to devote to the task is a potential barrier.'* 

The role o f the ICT co-ordinator has evolved with the technology,' and this

' Cyril Drury, Im plem enting Change in Education: The In tegration  o f  Inform ation Technology into 

Irish p o st-p r im a ry  schools. (Unpublished MSc Theses, U niversity o f  Leicester, 1995), chapter 7.

 ̂ W.J. Pelgrum , “O bstacles to the Integration o f  ICT in Education; results from a w orldw ide  

educational assessm ent”. C om puters and Education, Vol. 37 (2001), p l7 5 .

 ̂ Department for Education and Employment. Survey o f  Inform ation an d  C om m unications 

Technology in Schools 1998. Statistical Bulletin Number 11/98 (N ovem ber 1998), paragraph 45.

 ̂ Cyril Drury, Im plem enting Change in Education: The In tegration  o f  Inform ation T echnology into 

Irish p o st-p r im a ry  schools. (Unpublished M Sc Theses, U niversity o f  Leicester, 1995), chapter 7.
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individual is now expected to be familiar with the thinking about pedagogy and 

technology. In addition, in many schools the co-ordinator is also responsible for 

the maintenance o f  the computers.^ The data indicate that in schools where time 

was available for the ICT co-ordinator to do their work, the subject scores were 

significantly higher than in other schools.

TABLE 10. 15: ICT CO-ORDINATOR AND SUBJECT USE SCORE PRIMARY

Average Subject use score The school 
has an ICT 

co-ordinator 
N=1922

The co-ordinator 
is a designated 

position o f 
responsibility 

N =780

T he co-ordinator 
is released from 
som e teaching 

duties 
N=122

Yes 12.7 12.8 13.8
No 10.8 11.9 12.0
Chi square, p-value .000 .000 .000

TABLE 10. 16: ICT CO-ORDINATOR AND SUBJECT USE SCORE, POST-PRIMARY

Average Subject use score The school 
has an ICT 

co-ordinator 
N=513

The co-ordinator 
is a designated 

position o f  
responsibility 

N=286

The co-ordinator 
is released from 
som e teaching 

duties 
N=103

Yes 8.3 8.6 9.1
No 7.1 7.6 7.9
Chi square, p-value .043 .015 .039

10.6h School provision o f  ICT resources for teacher use

Schools that made ICT available for staff use also had higher subject use scores. 

This was true for primary and post-primary schools that provided e-mail facilities 

for staff, and for post-primary schools that provided computers for staff use.^ This 

may sim ply reflect the increased skill with ICT that teachers are able to develop  

because o f  increased access. H owever the high proportion o f  teachers with home

' Peter Scrim shaw , P reparing fo r  the Information Age: Synoptic Report o f  the Education  

D epartm ents ’ Superhighw ays Initiative  (London: Departm ent for Education and Em ploym ent, 

1997), paragraph 163.

 ̂This w as the case in 41%  o f  prim ary schools and 58% o f  post-prim ary schools in 2000.

 ̂ Provision o f  com puters for s ta ff  use was not relevant in prim ary schools as the dom inant model in 

primary schools means that teachers have no free periods, and have access to classroom  com puters 

outside o f  teaching time.
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access to computers suggests that simple access is not a major problem. It is 

possible that teacher in-school use o f ICT is providing opportunities for peer 

learning, and for teacher professional discourse about ICT. Such inter-teacher 

interactions are likely to be highly influential,' and contribute to teacher learning 

about technology^ and high ICT use.^

10.6i Location o f  computers

Having computers in the classroom was associated with greater use o f  ICT in 

subjects. For both primary and post-primary schools the presence o f  com puters in 

the classroom was positively associated with subject scores. This pattern offers 

strong support for the findings from the lEA'^ and Becker,^ which associated the 

presence o f classroom computers with use of ICT.

The presence o f  a computer room was not significantly associated with subject use 

scores at either level. In primary schools the concentration o f  com puters in a single 

room was associated with a smaller percentage o f teachers using the computers, 

presumably because it facilitated the model o f a specialist com puter teacher. This 

pattern may be explained by the contention that the aggregation o f  com puters in 

shared places such as computer rooms may make more efficient use o f  the resource.

' Conrad Shayo, L om e Olfman and Ruth Guthrie. Integration o f  IT  in to  sch oo l curricu la: 

percep tio n s o f  k indergarden  to highschool teachers. Proceedings o f  the A C M  SIG C PR  C onference  

( 2000).

 ̂National C enter for Educational Statistics, T each ers' Tools f o r  the 21^' C entury: A rep o r t on 

tea ch ers ' use o f  tech nology  (2000).

 ̂ M ichael Fullan, Successful School Im provem ent (Buckingham: O pen U niversity Press, 1992), p36.

W. J.Peigrum. “ Hardware and Software Provision in relation to the Integrated U se  o f  Com puters” 

in W .J.Peigrum  and Tj. Plomp, (eds). The lEA study o f  C om puters in E ducation: Im plem entation  o f  

an Innovation in 21 E ducation System s (Oxford: Pergamon Press, 1993), p61.

 ̂ Henry J. B ecker. In ternet Use by  Teachers: Conditions o f  P rofession a l U se an d  T each er-D irected  

Student Use. T eaching, Learning and Computing: 1998 National Surv'ey Report #1. Center for 

Research on Information technology and Organizations (Febaiary 1999), p l2 .
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but may make it more difficult to integrate computer activities into other learning 

activities.'

The importance o f classroom computers in subject use o f ICT is particularly 

relevant in view o f the dominance o f the computer room model in schools. Almost 

all o f  the post-primary schools had a computer room, and a substantial number o f 

primary schools also had computer rooms. In the case study primary schools six o f 

the 15 primary schools had their computers in a computer room. In one case this 

room contained only two computers. In four o f these six schools the computer 

room had been established since 1998, and before that the computers were not kept 

in a central location. This apparent trend towards computer rooms in primary 

schools is contrary to that reported in the US, where the between 1992 and 1998 the 

proportion o f computers in classrooms increased.^

The Irish data also revealed that disadvantaged primary schools had more o f their 

computers in computer rooms than other schools. This finding is consistent with 

the association between classroom computers and subject use, and with the lower 

subject use in disadvantaged schools. This may reflect a greater emphasis on the 

teaching o f computer skills, as in the case o f school PD3, a disadvantaged primary 

school with a computer room where ICT skills were taught by workers on 

community employment schemes. Alternatively it may reflect a concern for 

security, as evidenced by school PD4, where all computers were confined to a room 

with additional security.

10.6j Participation in projects

Pilot projects, where a small number o f schools are encouraged to experiment with 

ICT, were seen as a key component o f the IT 2000 strategy."* Fullan has argued for

' ' R. E. Anderson and A. Ronnkvist, The Presence o f  Computers in Am erican Schools, Teaching, 

Learning and Computing; 1998 National Survey Report #2. Center for Research on Information 

Technology and Organizations (June 1999). p7.

^School PG l.

 ̂ Ibid., p7.

Description o f  the SIP programme, taken from the NCTE website at www.ncte.ie/sip.
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the value o f such projects in allowing new ideas to develop at school level, hence 

making appropriate use o f ICT more likely.'

Participation in projects was certainly associated with greater subject use o f ICT.

At both primary and post-prim ary levels, schools engaged in pilot projects had 

significantly higher subject use scores. However schools that became involved in a 

project between 1998 and 2000 had higher subject counts than average in 1998. 

This indicates that at least part o f  the high subject use associated with project 

participation was a result o f the selection o f schools rather than the impact o f 

project participation.

Furthermore, schools that v/ere involved in non-ICT projects also had higher than 

average subject scores, and in the case o f primary schools, had higher scores than 

schools involved in SIP projects. This pattern lends some support to Rosenholtz’ 

classification o f ‘stuck’ and ‘m oving’ schools.^ Using this classification, it is 

probable that the ‘stuck’ schools arc unlikely to become involved in a project or to 

adopt ICT in more than a superficial way. By contrast the dynamic schools are 

more likely to become involved in a project, and also more likely to ftilly adopt an 

innovation such as ICT. Hence for primary schools the data suggest that the impact 

o f the ICT pilot projects was to encourage subject use o f  ICT in schools which 

were likely to have adopted it successfully in any case.

This pattern was much weaker in post-prim ary schools, where SIP schools had 

significantly higher subject scores than other schools, but the schools participating 

in other projects did not. However, even at post-primary level there was little 

difference between the subject scores o f schools involved in non-ICT projects and 

those involved in non-SIP projects.

' Michael Fullan, Successfu l School Im provem en t (Buckingham: Open University Press, 1992), p47.

' S. Rosenholtz. “Teachers Workplace: The Social Organisation o f  Schools” (Longman, 1989), 

cited in Michael Fullan, C hange F orces  (London: Falmer Press 1993), p85.
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TABLE 10. 17: PARTICIPATION IN PROJECTS AND ICT USE

Figures with an * are 
significantly different 
from those o f  schools 
involved in no project.

The school is 
not involved  

in any 
project

The school is 
involved in an 

innovative project, 
not related to ICT

The school is 
involved in an 

ICT project, but 
not a SIP.

The school is 
involved  in a SIP 

project.

Primary Schools 
A verage Subject use 
score

11.8 14.1* 14.8* 13.6*

Post-primary schools. 
A verage Subject use 
score

7.5 8.5 8.7 9.8*

10.7 Differences between primary and post-primary schools

Throughout this study a series of differences between primary and post-primary 

scliools have emerged. As in other countries,' post-primary schools had higher 

levels o f computer equipment in both 1998 and 2000. They also had a more 

developed ICT infrastructure. They had more Internet connectivity, and more o f 

them had school networks.

Despite higher equipment levels in post-primary schools and their longer history o f 

ICT use, there was less evidence o f integrated use of ICT in post-primary schools. 

A smaller proportion o f post-primary teachers made use o f  ICT in their teaching, 

and the subject scores for post-primary schools were lower than those o f  primary 

schools. This is consistent with a general pattern reported in other studies, which

' W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se  o f  Com puters” 

in W .J.Pelgrum and Tj. Plomp, (eds). The lEA study o f  C om puters in E ducation: Im plem entation  o f  

an Innovation in 21 E ducation System s (O.xford: Pergamon Press, 1993), p51.
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report lower subject use o f ICT in post-primary schools/ and fewer post-primary 

teachers making use o f ICT.‘

This pattern may be explained in part by a greater concentration on the acquisition 

o f basic skills. Data from the lEA^ and the UK"* reveal that more post-primary 

schools treat ICT as a separate discipline, while in primary schools it is more 

frequently integrated across the curriculum. A similar pattern appeared in the case 

study schools, where all post-primary schools identified skills as the main priority, 

while the primary schools expressed a variety o f aims. This is consistent with the 

greater emphasis on computer rooms in post-primary schools, and their lower 

subject use scores. The construction o f ICT as a skills area is likely to run counter 

to the use o f  ICT as a facilitator o f a more open or constructivist learning 

environment. The recent SITES study found that student-controlled learning was 

generally higher in primary than post-primary schools, while skills acquisition was 

higher in secondary schools, across a range o f  countries.^

Post-primary schools may perceive ICT to be less relevant to their teaching. The 

recent Eurobarometer study found that in post-primary schools the greatest barrier 

to the use o f the Internet was a perception that it was not relevant.^ This may result

' W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se  o f  Computers” 

in W .J.Pelgrum and Tj, Plomp, (eds). The lEA study o f  C om puters in E ducation: Im plem entation o f  

an Innovation in 21 Education System s  (Oxford: Pergamon Press, 1993), p48.

 ̂ Department for Education and E m ploym ent, Survey o f  Inform ation an d  C om m unications  

Technology in Sch ools 1998. Statistical Bulletin Number 11/98 (N ovem ber 1998), paragraphs 40- 

41.

 ̂ Dan D avis. “Im plem entation and Educational U ses o f  Computers”, in W. J.Pelgrum and Tj. Plomp, 

(eds). The lEA s tu d y  o f  C om puters in E ducation: Im plem entation o f  an Innovation  in 21 Education  

System s  (Oxford: Pergamon Press, 1993), p77.

 ̂ Department for Education and Em ploym ent, Statistics o f  education: Survey o f  inform ation and  

com m unications technology in sch oo ls 1999, (N ovem ber 1999).

 ̂ W.J. Pelgrum, “O bstacles to the Integration o f  ICT in Education: results from a w orldw ide 

educational assessm ent”, C om puters an d  E ducation, V ol. 37 (2001), p p l7 0 -1 7 1 .

* European C om m ission. E uropean you th  in a D ig ita l A ge: eE urope 2002  B enchm arking. Draft 

W orking docum ent o f  the C om m ission services Based on the Eurobarometer surveys o f  February 

2001, p23.
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from a difference in philosophy between the two levels.' C uban’s contention is that 

it is difficult for schools to adopt technology because o f  a series o f  cultural and 

structural factors in schools, but that these inhibitors are stronger at post-primary 

level.^

One o f the inhibitors identified by Cuban is the pressure o f external measures o f 

performance such as examinations which restrict the flexibility o f  post-primary 

schools to vary the methodology or the allocation o f  time to different tasks.^ As a 

result, he suggests, in primary schools content is o f secondary importance, and the 

focus in on the development o f broad skills. By contrast in second level schools the 

focus is on the content.'*

The survey data show a marked drop in access to ICT in exam ination years. 

Conversely access to ICT was greatest in transition year and in first year, the years 

where least examination pressure might be expected. The sm aller drop in access to 

ICT in examination years in disadvantaged schools is consistent with this pattern, 

as it is possible that the pressure o f examinations is lower in those schools.

These findings lend support to the view that the existing exam ination structure is 

acting as an inhibitor to the adoption o f ICT as a facilitator o f  learning. As Gleeson 

asserts:

The dominant paradigms o f  teaching, learning and assessment must be 
questioned and schools must begin to operate as dynamic wholes - 
rather than fragmented institutions -  i f  IC T is to realize its potential fo r  
the promotion o f  teaching and learning in Ireland. Unless this issue is 
addressed, it is unlikely that the meaningful integration o f  IC T will 
occur and its use may be mainly confined to computer applications, 
some project work fo r  non-examination classes, some use with SEN

' W. J.Pelgrum. “Hardware and Software Provision in relation to the Integrated U se  o f  C om puters” 

in W .J.Pelgrum and Tj. Plomp, (eds). The lEA stu dy o f  C om puters in E ducation : Im plem entation  o f  

an Innovation in 21 E ducation  System s  (Oxford: Pergamon Press, 1993), p48.

 ̂ Larry Cuban, Teachers an d  M achines. The C lassroom  U se o f  T echnology S ince 1920. (N w  York: 

Teachers C ollege Press, 1986), p64.

 ̂ Ibid.

Larry Cuban, “Computers M eet Classroom: C lassroom  W ins” Teachers C o llege  R ecord , V ol. 95 

no. 2 ,T C R ID  82 (1993), pl 2.
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students and im proving  the qu a lity  o f  teach ers  ’ c lassroom  
p resen ta tio n s .'

The differences between primary and post-primary schools go beyond the presence 

o f external examinations. Cuban points to structural differences, which may also 

inhibit the adoption o f ICT. Primary schools frequently use a “single teacher” 

model, where one teacher spends much o f the day with the same class, while post

primary schools typically schedule different teachers for blocks o f time during the 

day.^ This latter model may make integration o f ICT more difficult in two ways. 

Firstly because different people may teach each subject, any cross-curricular work 

or linkage between subjects is more difficult. Secondly, because the time is 

fragmented into different periods, open-ended or time-consuming activities are 

more difficult to arrange.^

The case study schools provide illustrative examples o f  these pressures in action.

In all o f the post-primary schools ICT was taught by specialist teachers in 

scheduled periods. Where there were other uses o f ICT these also occurred within 

scheduled periods or outside of school hours. In many o f the primary schools the 

computers were located in classrooms. Where they were concentrated in a central 

space, the classes were often brought to the computer room by their class teacher, 

although there were some schools where teachers not comfortable with ICT 

swapped classes with colleagues for those times.'’ In a minority o f  primary schools

' Jim G leeson. “A chieving Core U sage o f  ICT in Education -  the C hallenge o f  System s change.” 

E ducation an d  the inform ation age. C onference papers ed. by Mairtin O Fathaigh (O ctober 2001), 

plOO.

■ Larry Cuban, Teachers and M achines. The C lassroom  U se o f  Technology S ince 1920. (N w  York; 

Teachers C ollege Press, 1986), p64.

 ̂ Larry Cuban, “Computers M eet Classroom: Classroom  W ins” T eachers C o llege  R ecord, V ol. 95 

no. 2 ,T C R ID  82 (1993), p l2 .

 ̂C lass exchanges o f  this kind were reported ut PD5 and PW4.
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an external person taught ICT, although in one case this was done with the class 

teacher present as well.'

The “specialist com puter teacher” model lends itself to the concentration o f 

computers into a com puter room. This model means that the use o f  computers is 

dependent on the skill o f the specialist teacher, rather than on the skill o f  each class 

teacher, and so provides less pressure for class teachers to develop their skills. All 

three o f these patterns can be seen in the survey data. The primary schools had 

more o f their computers in classrooms and fewer in com puter rooms. In primary 

schools, teacher skill was associated with average access scores, but this was not 

the case in post-primary schools. In addition primary school teachers had a higher 

take up o f the training courses provided, and increased their ICT skills by a greater 

amount between 1998 and 2000. A similar pattern o f greater take up o f training has 

been reported in the UK.^

10.7a School level and teacher level factors

In primary schools, subject use o f ICT was associated with a series o f school level 

factors, including the status o f the IT co-ordinator, the principal’s use o f e-mail and 

the provision o f  e-mail facilities for s ta ff In post-prim ary schools the indicators 

most strongly associated with subject score were teacher level factors, such as the 

number o f  teachers doing the “Integration o f ICT into M athem atics” course, teacher 

Internet skill, and participation in ICT projects. This pattern may also be associated 

with the “class teacher” model o f ICT in many prim ary schools. W here each class 

teacher is involved in working with ICT, the school needs to develop a co-ordinated 

approach to ICT to avoid repetition o f skills training or software packages, and to 

ensure progression from year to year.^ Because each teacher is involved, the school

' Schools PD4, PD3, PD5 and PGl had ICT taught by external personnel, but in PD4 this person 

worked with the class teacher.

 ̂ Department for Education and Employment. Survey o f  Information and Communications 

Technology in Schools, England 2000. Statistical Bulletin Issue No 07/00 (October 2000), plO.

 ̂ In school PG4 the teachers had a software library with recommended ages for each item. The 

classes progressed through content-rich softw are and later made use o f  computers mainly for project 

work.
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has to develop a curriculum for ICT. By contrast where schools adopt the 

“specialist teacher” model, there is little need for central planning or whole staff 

discussion o f ICT.

This is also consistent with the finding that the school principal played a more 

significant role in subject use o f ICT in primary schools. In the prim ary schools 

frequent e-mail use by the principal was associated with a higher subject count 

1998. Primary schools where the principal used e-mail frequently were over

represented among the early adopters, and under-represented among the late 

adopters. In the post-primary schools, principal’s use o f  e-mail was significantly 

associated with early and late investment in post-primary schools, but not with 

early and late adoption.
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CONCLUSION

This study began with rationales for the investment in ICT in schools. Two o f 

these rationales, the social and the pedagogical, were the particular focus o f  study. 

The social rationale, with its emphasis on ensuring inclusion o f all in the 

information age, carried an implicit commitment to equality. The pedagogical 

rationale carries with it the implication that ICT can make a difference to the 

quality o f  the learning experience. If these aims are to be achieved, schools should 

act to redress the existing inequalities in ICT experience, or at least not act to 

increase the imbalance, and ICT should be used in schools in support o f  teaching 

and learning in curricular areas. This study has examined the progress o f ICT in 

Irish schools against these two criteria.

The data for the study was drawn primarily from two large-scale surveys o f Irish 

schools. These were conducted at the beginning o f the Schools IT 2000 initiative in 

1998 and after the main phase o f activity in the programme in 2000. Both surveys 

received very high response rates.' The surveys were supported by a series o f 30 

case studies o f schools, conducted in 1999.

These surveys provide valuable data about ICT in Irish schools. Unlike many 

national surveys they are based on complete national surveys rather than on 

samples o f  schools, and the high response rates make these particularly usefiil. The 

surveys exam ined the population o f schools before and after a major national ICT 

initiative. 1998 and 2000 data were matched on a school-by-school basis, enabling 

a detailed examination o f the changes in schools during the period. This 

methodology has provided robust evidence o f the patterns o f  use in schools, and 

had revealed a series o f associations between school and teacher variables and the 

use o f ICT. However this methodology does not provide evidence o f causal 

relationships, and is restricted to identification o f associations.^

' T he 199 8  and 2 0 0 0  su rv ey s had response rates o f  97 .7% , and 86%  resp ectiv e ly .  

~  T he lim ita tio n s o f  this research are considered  in m ore detail in sec tio n  5 .5d .
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Key findings

The data revealed that there were substantial inequalities in the com puter provision 

in schools in 1998, with small rural schools in particular being at a disadvantage. 

However by 2000, following the provision o f  equipment w eighted towards smaller 

schools, this pattern had reversed and it was the larger schools that were least well 

equipped, mirroring the pattern in other developed countries.'

Unlike other countries,' schools that were designated as disadvantaged were not 

worse o ff  in terms o f equipment either in 1998 or 2000. In fact, both disadvantaged 

schools and vocational schools were significantly better equipped than other 

schools. However this positive discrimination in terms o f  equipm ent was not 

matched by significantly better access to ICT in disadvantaged or vocational 

schools.

A lthough the schools attended by the disadvantaged were generally better equipped 

than other schools, they reported making less use o f ICT in curricular subjects and 

their subject use was focused more on “core subjects” such as English and 

Mathematics. This mirrors patterns reported in the US,^ and may indicate greater 

use o f ICT in reinforcement activities. This suggestion is reinforced by the greater 

use o f reinforcement software in disadvantaged schools, and a sim ilar pattern o f 

emphasis on drill and practice software with w eaker learners in US schools."*

One o f  the key areas o f ICT use in schools is the Internet. It is im portant for social 

reasons because the Internet as a resource is central to the concept o f  an 

Information Society, and therefore skills in its use are particularly important. 

M oreover it is seen as having a potential pedagogical impact, both through the

' National Center for Educational Statistics. Internet A ccess in Public Schools and Classroom s 

1994-98, NCES 99-017, (February 1999), p3.

■ R. E. Anderson and A. Ronnkvist, The Presence o f  Com puters in Am erican Schools, Teaching, 

Learning and Computing: 1998 National Survey Report #2. Center for Research on Information 

Technology and Organizations (June 1999).

 ̂ Henry J. Becker, Who's Wired and Who's Not. Report from the 1998 TLC survey published on

the Web at hi ln :  \\ \\  \\ . c r i i u . u c i . e d u  i lc h i m! i lnt i inLis .h i n i l . p5.

■' Ibid., p6.
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meta-cognitive skills developed in Web searching, and through the constructivist 

projects which can be facilitated by Web publication. However the survey data 

reveal that disadvantaged and vocational schools spent less o f their ICT time on the 

Internet, and were less likely to engage in Web publication.

A parallel analysis compared the situation o f ICT in boys’ and girls’ single-sex 

schools. Although the boys’ schools had only slightly more equipment, they 

reported using ICT in different ways. Girls’ schools generally reported more 

emphasis on word processing, and less use o f the Internet than boys’ schools. 

Although the girls’ schools used a range of types o f software, they reported lower 

usage o f  the type o f ICT that might be considered “high tech” , including the 

Internet, simulations, senior cycle graphics and programming. Those areas where 

the g irls’ schools reported high usage included the areas where the learner requires 

less technical skill such as the use o f CD ROM resources, skill games and careers 

databases.

The groups that are traditionally associated with lower use o f  ICT, the socially 

disadvantaged, and to lesser extent girls, were not found to be at a disadvantage in 

terms o f  the equipment in their schools. However, there were indications that these 

groups received a qualitatively different experience o f ICT, with less emphasis on 

the “ information age” skills, and on the use o f ICT in support o f “em ergent 

practices” in teaching and learning. Thus the practices in schools are neither 

neutral nor acting to reduce the digital divide. In fact, the practices recorded in 

2000 leave grounds for serious concern that schools may reinforce existing 

inequalities by offering the highest level ICT experience to the groups already 

associated with high ICT use.

The existence o f these differences in the use o f ICT leads to two major conclusions. 

Firstly, the use o f ICT in support o f “emergent practices” in teaching and learning 

was not explained by high levels o f equipment. Secondly, the quality o f use o f ICT, 

and the variation with socio-economic status and gender, were not determined by 

central policy, but constructed at school level.

Although no single factor was found to explain the variation in subject use o f ICT, 

a series o f factors w'as found to be associated with high subject use. There was 

some evidence to suggest that the basic skills courses provided as part o f  IT 2000
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did not equip teachers to m ake use o f ICT in their subject teaching. H ow ever 

teacher participation in postgraduate courses focused on ICT in education, and in 

specialist courses aim ed at IC T integration, were both associated w ith greater 

subject use o f  ICT. These findings support the hypothesis that the provision o f  

basic skills is not sufficient to ensure integration o f ICT, and that courses that 

develop a pedagogical understanding are important.

The study also highlighted the role o f the school principal. W here the school 

principal m ade regular use o f  e-mail, schools assigned a higher priority  to the 

in tegration o f  ICT into subject areas, and had significantly h igher subject scores. 

H igh subject use o f  ICT was also associated with school p lanning, the status o f  the 

ICT co-ordinator, and the location o f  computers in classroom s.

These findings suggest that where there is leadership w ithin the school, and the 

school has planned and m ade provision for ICT, then ICT can be integrated into 

curricular subjects. H ow ever the data also indicated that the overall level o f  subject 

use o f  IC T was low, and accounted for only a small proportion o f  ICT use. 

Particularly  in post-prim ary schools the dominant model o f  IC T was as a separate 

subject taught to develop ICT skills.

The Impact o f  IT  2000

The study provides an insight into the changes in ICT in Irish schools during the 

early part o f  Schools IT 2000. During this two-year period the num ber o f  

com puters in use in Irish schools grew by more than one third, and three quarters o f  

the teachers undertook som e training in ICT. The effect o f  these initiatives was 

seen in an increase in the average access to computers provided in schools and a 

narrow ing o f  the gaps betw een the best-equipped and least-equipped schools.

IT 2000 had a particular im pact in primary schools, where equipm ent levels 

increased dram atically, and where many schools engaged w ith ICT for the first 

time. In som e w ays prim ary schools overtook the post-prim ary schools during this 

periods, v/ith big increases in teacher ICT skill and subject use o f  ICT. This m ay 

have generated  im balances in the system, particularly where post-prim ary schools 

choose to introduce ICT only at senior cycle level.
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However much of the increased access to ICT was in skills classes. There was little 

to suggest that the vision o f ICT as a pedagogical tool had been adopted in the 

majority o f schools. Although there was some increase in subject use o f  ICT 

between 1998 and 2000, this was not in proportion to the increase in equipm ent or 

access. In both primary and post-primary schools skills training rem ained one o f 

the main foci o f ICT use.

There was also little evidence that the strategy had succeeded in addressing the 

social agenda. None o f the case study schools reported positive discrim ination 

actions. The survey data revealed higher out-of-hours access to ICT in non

disadvantaged schools. The schools attended by the disadvantaged made less use o f 

the most motivational applications o f ICT, and the g irls’ schools made less use o f 

the applications traditionally associated with boys’.

The variety o f constructions o f ICT, particularly in prim ary schools, was indicative 

o f a degree o f confusion about how ICT should be used. Some o f the case study 

schools said they were unclear about what they were supposed to be doing with 

computers, and even the post-primary schools had configured their com puter use in 

different ways.

This lends support to Trench’s assertion that IT 2000 em phasised infrastructure 

more strongly than the content o f education, and in particular failed to deliver 

accompanying changes in curriculum and syllabi.’ It could also be argued that the 

strategy did not succeed in changing the dominant paradigm s in education, w ithout 

which Gleeson argues that ICT cannot realise its true educational potential.

Policy implications

These findings have some implications for future ICT policy. Firstly, the system o f 

grants weighted towards smaller schools seems to have had the effect o f  increasing 

the relative level o f equipment in the smallest schools. However, given that the

' Brian Trench. “Computers in Schools: A level Playing Field?” Education and  the information  

age, conference papers ed. by Mairtin 0  Fathaigh (October 2001), p42.

 ̂Jim Gleeson. “Achieving Core Usage of  ICT in Education -  the Challenge o f  Systems change.” 

Education and the information age, conference papers ed. by Mairtin O Fathaigh (October 2001), 

plOO,
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sm allest schools were better equipped than average by 2000, there is little argum ent 

for continuation o f  such a weighting. If  anything, grants should now  be w eighted 

tow ards larger schools.

Secondly the study has provided indications o f  the im portance o f  teacher education 

initiatives which develop the pedagogical skills o f  teachers in the use o f  ICT in the 

classroom . Both postgraduate courses and courses specifically  aim ed at integration 

o f  ICT w ere associated with subject use, to a greater extent than the m uch larger 

volum e o f  basic skills courses. These findings strongly suggest that future courses 

should have a greater pedagogical focus.

A third im plication for policy m akers arises from the data h ighlighting the role o f  

school principals. The use o f e-m ail by the school principal was associated w ith a 

series o f  indicators o f  the developm ent and use o f  ICT in the school. It is likely 

that the school principal has a m ajor influence over investm ent in com puters, the 

appointm ent o f  an ICT co-ordinator and the developm ent o f  a school plan. In this 

context initiatives aim ed at developing the ICT skill and understanding o f  school 

principals seem to offer attractive possibilities.

As in o ther countries, Irish ICT policy has relied on pilot projects to develop 

appropriate m ethodologies. Involvem ent in pilot projects was associated  w ith 

greater use o f  ICT in curricular subjects. These pilots have successfully  

dem onstrated that greater curricular use o f ICT is possible, even in the post-prim ary 

schools. H ow ever the schools involved in pilot projects w ere already m aking m ore 

use o f  ICT before the projects began, and schools involved in non-IC T  projects also 

adopted ICT to a greater degree than other schools. These patterns suggest that the 

ICT pilots m ay have been w orking with the progressive or innovative schools, and 

further underline the principle that the adoption o f  ICT is associated w ith school 

factors as m uch as equipm ent and external pressures. The success o f  projects in 

innovative schools does little to dem onstrate that the projects could be replicated on 

a w ider scale, and this rem ains one o f  the key concerns about p ilot projects.

The study also provided indications that the curriculum , and in particular 

exam inations, were barriers to adoption o f ICT. There was greater use o f  ICT in 

curricular areas in prim ary schools, and a strong pattern o f  low er use in post-
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primary examination classes. Similar patterns have been reported in the U K,' 

where ICT use is constrained by examinations. These patterns underline the need 

for review o f curriculum and examinations if ICT is to be thoroughly integrated in a 

manner consistent with the lEA “emergent practices” for teaching and learning.^

These findings suggest that the existing ICT strategy has been successful in 

improving the level and distribution of equipment in schools, and in providing 

basic training for teachers. There is no doubt that equipm ent will continue to be an 

issue. In the SITES project, even schools with high levels o f equipm ent recorded 

lack o f  equipment as a barrier.^ However these Irish data have highlighted the 

im portant role o f the teachers and the school in the construction o f  ICT. In view o f 

this, building a pedagogical vision for ICT would seem an im portant elem ent o f  an 

ICT strategy. Such a strategy might include teacher education activities w ith a 

strong pedagogical focus, support for teachers to undertake more substantial 

courses, activities to support the development o f ICT thinking in school principals, 

and curricular changes compatible with the integration o f  ICT.

Underlying assumptions

This study has examined the patterns o f use o f ICT in Irish schools. Demonstration 

o f the educational value o f ICT is beyond the scope o f  this study, but yet the 

significance o f  these findings depends greatly both on the assum ption that ICT is of 

value, and the interpretation o f that value. Throughout the study three different 

assumptions o f  the value o f ICT have been used.

' Departm ent for Education and Skills, Im apC T I. E m erging fin d in g s  fro m  th e  E valuation  o f  the  

Im pact o f  Inform ation an d  C om m unications Technologies on P u p il A tta inm ent. Prelim inary report 

(2001 ), published at w w w .becta .org.uk , p l4 .

 ̂ W.J. Pelgrum, “Curriculum and pedagogy” in W.J. Pelgrum and R .E. A nderson, eds. IC T  an d  the 

E m erging  p a rad igm  f o r  Life Long Learning: a W orldw ide E du ca tion a l A ssessm en t o f  Infrastructure, 

G oals an d  p ra c tic e s  (Amsterdam: International A ssociation  for the Evaluation o f  Educational 

A chievem ent, 1999), p92.

 ̂ W.J. Pelgrum. “O bstacles to the Integration o f  ICT in Education: results from a w orldw ide  

educational assessm ent”. C om puters an d  E ducation, Vol. 37 (2001 ), p i 77.
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This study began with an examination o f patterns o f in-school ICT equipm ent and 

access to that equipment. This examination was informed by the social rationale 

for the use o f ICT in education.’ This rationale carries with it the assum ption that 

ICT is a worthwhile life skill and that those without the skill will be disadvantaged 

in their life-chances as a result. This assumption is not unchallenged, and critics 

such as Stoll and Healy“ have questioned the value o f ICT skills training in schools. 

They have suggested that ICT skills training is often limited to trivial operational 

skills and that this may displace activities of greater educational value.

The study has also assumed that ICT can be o f educational value in schools. W hile 

much o f  the later part o f the study is concerned with analysis o f factors associated 

with the use o f ICT within subject areas, the study has made no attem pt to 

demonstrate that such use o f ICT is o f educational value. Similarly the study has 

made assumptions about the kinds o f ICT use which are o f  value. The discussion 

o f social patterns in ICT usage, for example, makes the implicit assum ption that use 

o f simulations and Web authoring projects are more likely to involve higher-order 

thinking than drill and practise software.

The third assumption has involved acceptance o f the “ information society” view o f 

ICT.^ In this view the society o f the future will require people to have greater 

meta-cognitive skills, but place less emphasis on memory o f  traditionally-im portant 

knowledge. This view places particular importance on ability to find, assess and 

apply information, and on problem solving and analytical skills. This conception o f 

the needs o f  society is often associated with a belief that education should become 

more focused on developing these kinds o f skills, as described in Pelgrum ’s 

“em ergent practices.”̂

This study has not attempted to demonstrate the impact o f  ICT in these three areas. 

Firstly, there has been no attempt to measure the impact o f  ICT skills training on 

either student ICT skill or on life-chances. Secondly, there has been no measure o f

‘ See section 1.1a. 

 ̂ See section 1.2a. 

 ̂ See section 1.2.

■* See section 4.6b.
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the impact o f pedagogical use o f ICT on the quality o f learning in subject areas. 

Finally, the study has not sought to demonstrate that the use o f ICT was associated 

with the development o f meta-cognitive skills.

In the light o f these assumptions, the major findings o f this study may be 

summarised as follows:

1) If the role o f ICT in schools is to provide access to ICT in order to propagate 

universal ICT skill, there was little evidence o f major inequalities by 2000.

2) In so far as ICT supports teaching and learning o f subject areas, it appears that 

students from low SES backgrounds were less likely to experience this type o f 

use o f  ICT in school.

3) If  the benefit o f ICT is in facilitating a more constructivist or project-centred 

learning environment, this study does not provide direct measures o f  this kind 

o f work. However, in so far as this kind o f work is indicated by use o f the 

Internet and in publication o f student work on the Web, it appears that this 

occurred less frequently in the schools with students from disadvantaged 

backgrounds and in single-sex girls’ schools.

Cause fo r  concern?

These findings suggest that there may be a digital divide between schools, but that 

the divide is no longer between schools that use ICT and those that do not, but a 

variation in the type o f  use o f ICT within schools. It might be argued that this 

pattern might be a logical and appropriate outcome o f schools matching their use o f 

ICT to student needs and abilities. However to take such a position involves the 

invidious assumption that social disadvantage implies less potential to benefit from 

higher-order educational activities. Such an assumption also contradicts a body o f 

literature pointing to the role o f ICT in motivating and challenging learners 

traditionally alienated from schooling, and achieving results beyond conventional 

expectations.'

This study also provides some evidence which appears incompatible with the 

suggestion that disadvantaged schools use of ICT was a logical response to their

' See for exam ple ACO T research at http://wvvw .apple.com /education/kl2/leadership/acot/
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students’ needs. The data indicated that the use o f ICT within curricular areas was 

highly associated with teacher participation in postgraduate courses in ICT in 

education, and participation in specific courses aimed at ICT integration. The 

strong association between participation in training and the use o f  ICT within 

subjects does not suggest that the schools not using ICT in subjects were making 

informed decisions based on their students’ needs.

This study therefore suggests that there is cause for concern that different social 

groups m ay have different types o f experience o f ICT in schools, in ways which 

result in the higher-order benefits arising from the use o f ICT being experienced 

more frequently by those from more privileged backgrounds.

This conclusion is o f particular significance in the light o f the US research 

suggesting that the schools serv ing disadvantaged students also focus more on 

lower order uses o f  ICT '. However this work was done in a context where these 

schools were also less well equipped than other schools, and hence this finding is 

open to two interpretations. It might be argued that the lower order uses o f ICT 

were associated with the lower levels o f equipment. Alternatively, it might be 

argued that the lower order uses were associated with teacher beliefs about their 

disadvantaged students. This study was conducted in an environment where the 

disadvantaged schools had greater levels o f equipment. Yet despite this, there was 

evidence that they were also focused on the lower order uses o f  ICT. This strongly 

suggests the second alternative, that the type use o f ICT was a product o f  teacher 

beliefs rather than equipment levels.

This conclusion calls into question the existing policy with regard to ICT provision, 

which appears to rely heavily on the assumption o f a “catalytic effect “ o f  ICT in 

encouraging educational change.^ As in many other countries, ICT policy to date 

has devoted much o f its budget to provision o f equipment and basic skills training 

for teachers. This study has suggested that these initiatives have limited impact. In 

primary schools there was some evidence that long term presence o f  equipment

‘ See section 2,3.

 ̂ Such an effect is anticipated in the Schools IT 2000 framework document. An Roinn Oideachais 

agus Eolaiochta, Schools IT  2000. A Policy Fram ew ork fo r  the New  M illenium  (1997), p i  5.
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might be associated with greater subject use o f ICT, but that there was little 

evidence that the presence o f computers alone encouraged subject use o f ICT in 

post-primary schools.

The study has suggested that a more profitable direction for policy would be to 

focus on building the vision o f the potential o f ICT in teachers and school 

principals. Teachers with postgraduate qualifications in ICT were associated with 

greater use o f ICT in subjects in their schools. Subject use o f  ICT was also greater 

in schools where the principal was computer literate, and where school ICT 

planning took place. These suggest that by 2000 the type use o f ICT in schools was 

determined more by the thinking within the schools than by the presence o f 

equipment.
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