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Summary

Aim of the study

The aim of the study was to investigate the application of the Handwriting without 

Tears (HWT®) programme with children with Down Syndrome (DS) using a 

collaborative approach between child, teacher, parent and occupational therapist. 

This included investigating any change in performance and participation in 

prewriting/handwriting by the children and the perspectives of teachers and parents 

regarding the application of the programme.

Methods used
The theoretical lens of the dynamic interaction between person, environment and 

occupation informing occupational performance, as in current occupation and 

Occupational Therapy (OT) theoretical practice models was used as a framework to 

inform the choice of methodology. Therefore, the gathering of data relevant to the 

person (child with DS), environment or context of the study (collaborative application 

of HWT® programme involving teachers/parent/therapist and child) and occupation 

(performance and participation in handwriting) was required. A mixed methods 

concurrent triangulation pre-post design was used to enable the triangulation of data 

from multiple sources. This approach assisted in addressing the issues of validity of 

findings and researcher bias as the researcher acted in a dual role of researcher- 

clinician. A sample of 57 children with DS, their parents and teachers were recruited 

to this study by purposive sampling, 46 triads completed the study.

Data collection tools included a prewriting/handwriting performance and participation 

measure comprising the use of some measures within the literature and those 

specifically developed by the researcher. This measure was administered pre 

intervention, post group intervention and post intervention. Teacher and parent 

questionnaires were also developed, which were administered pre and post 

intervention. Development of the tools included focus groups with expert therapists 

and teachers, gathering of field notes and appropriate piloting before use. Teacher 

and parent focus groups were also conducted post intervention. A research log was 

used to carry out reflexive analysis given the dual role of the researcher as clinician. 

Triangulation of data was carried out during data analysis.



Main findings
The results indicated that the children had complex individual needs and wide 

variability in prewriting/handwriting abilities. Over half of the sample (N=46) were at 

a prewriting level of ability pre intervention. The children had received none or 

limited occupational therapy (OT) input prior to study. A m ajority of children showed 

improvement in prewriting/handwriting abilities between pre and post intervention. 

The HWT® programme was reported as a useful teaching method by teachers and 

parents.

Teachers and parents also reported the collaborative approach with the occupational 

therapist was beneficial. Practical factors that impacted on programme 

implementation included child's level of health, attention span, mood and time 

lim itations.

The importance of OT involvement in curriculum development, teacher/parent 

education as well as assessment and intervention in relation to the development of 

prewriting/handwriting skills in children with DS was highlighted from the findings of 

the study. Also highlighted was the OT contribution, from an occupational 

perspective, to the debate about educational expectations for children with DS that 

supports future participation in the occupations of adult life.

Recommendations include the use of collaborative models of practice and 

individualised OT assessment and intervention to support children with DS in 

education and OT involvement in the debate regarding appropriate and meaningful 

educational goals for children with DS. OT involvement in teacher/parent education, 

curriculum differentiation and development is also recommended.
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Chapter 1

Introduction



1.1 Introduction

This study was designed to investigate the outconne of the application of the HW T®  

program m e (Olsen, 2003 ) with children with DS attending mainstream  school. This 

application involved an occupational therapy (OT) intervention using a collaborative 

approach. The partners in the collaboration were teachers, parents, children with DS 

and occupational therapist. The researcher acted in a dual researcher-clinician role in 

this study.

This chapter introduces the reader to the rationale for and the background context of 

the study. Issues related to outcome m easurem ent in OT and the dual role of the 

researcher is discussed. This is followed by an outline of the problem statem ent, 

research questions, theoretical propositions and limitations of the study.

1.1.1 Rationale for Study
The background of the researcher was as an experienced clinician who had previously 

worked with children with various disabilities including children with intellectual 

disabilities (ID ) and children with DS. The idea for the study arose from observations 

of difficulties with handwriting experienced by children with DS. Following attendance 

at training in the HW T® program m e, an interest developed in investigating the 

applicability of the program m e to supporting children with DS in the developm ent of 

handwriting skills. In particular, the concrete nature of the m aterials and the use of a 

step-by-step developmental approach in the programme with children with DS were 

of interest. The researcher, due to her background as a clinician wanted to develop a 

research study that mirrored a real life Irish practice context. This was to enable 

results to be directly applicable to practice situations.

1.2 Political and societal context of the study

1.2.1 Policy of inclusion
International trends within the last few decades have promoted the principle of 

inclusion, that is, the entitlem ent of all students to equitable access to learning in all 

aspects of their education. This has driven the development of policies for promoting 

inclusion of children with special needs in mainstream classes. Ireland has followed 

these trends through a series of policy documents and acts leading to the landmark 

legislative fram ework that is presented in the Education for Persons with Special 

Educational Needs (EPSEN) Act (Departm ent of Education and Science (DES), 2004 ).
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Side by side with this are legislative developments promoting the rights of people 

with disabilities, such as the Disability Act (D epartm ent of Health and Children 

(DoHC), 2005).

This recent Irish legislation in relation to the assessment of needs and the education 

of persons with disabilities signifies a new era for the delivery of services for children 

by professionals working within health and education. I t  will begin the process of 

formalizing and challenging teachers and allied health professionals, including 

occupational therapists, to collaborate in supporting inclusion of children with special 

needs in m ainstream classes. The EPSEN Act formalizes the Individual Education Plan 

(lEP) process, and includes an emphasis on curriculum differentiation, or adapting  

the curriculum so that it is accessible to all children. These formal procedures 

emphasize the collaboration needed between professionals, parents and children in 

the formation and achievem ent of educational goals. International critics suggest that 

the real issue about inclusion is not the educational placement of the child but 

outcomes that dem onstrate appropriate instruction has been used (Hornby, 2001a; 

Schumm et al., 1995).

1.2.2 Children with DS and inclusion
As the most common form of learning (intellectual) disability (Down's Syndrome 

Association (DSA), 2 0 0 4 ), DS is estimated to occur in one of every 546 births in 

Ireland (Down Syndrome Ireland (D S I), 2 004 ). Traditionally in Ireland, all the needs 

of children with special needs were provided by the Departm ent of Health and 

Children (DoCH), including educational needs. A number of factors including 

international developments towards inclusion and landmark court cases around the 

issue of educational provision for individuals with disabilities led to the educational 

provision becoming the rem it of the Departm ent of Education and Science (DES). The 

trend of children with DS attending m ainstream school in Ireland is very recent 

(within the last 2 decades) in comparison with other countries and traditionally they 

would have attended special schools for children with moderate learning disabilities 

(Shevlin, Noonan Walsh, Kenny, McNeela, & Molloy, 2003 ).

There is a lack of national data on educational provision for children with DS and a 

dearth of Irish studies investigating educational outcomes (Kenny, Shevlin, Walsh, & 

McNeela, 2005; Michael Shevlin, Kenny, & Loxley, 2008 ). Accessing resources to 

support inclusion of children with special educational needs has been an ongoing 

issue in Ireland. A significant increase in the number of educational support staff, 

including resource, learning support teachers and special needs assistants (refer to 

glossary for description of these roles) has occurred since the early 1990's. However,
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lack of training on inclusion and lack of access to support from therapists in the 

health service have been ongoing issues (Irish National Teachers Organization  

(IN TO ), 2003; Ring & Travers, 2005; Travers, 2006 ). Allocation of services to 

support inclusion has received little attention until the recent introduction of the  

EPSEN (DES, 2004) and Disability (DoHC, 2005) acts. The EPSEN Act mandates for 

inclusion of therapist input during the assessment of need process, but no right to 

provision of intervention by therapists is included. The allocation of therapist posts to 

support the assessment of need process as part of the im plem entation plan for the 

Disability act is ongoing with deferm ent occurring in recent years due to budgetary 

restraints (Health Service Executive (HSE), 2009a , 2009b).

1.2.3 Handwriting and the curriculum
A distinction should at this early stage be clarified between the concepts of writing 

which refers to the composition process and content while handwriting refers to the 

mechanical act of writing involving the transcription of letters/sentences and is a 

perceptual motor act (Ziviani & Wallen, 2006 ). This current study was concerned only 

with the mechanical skill of handwriting.

Handwriting developm ent, as a strand of the English Curriculum for Primary schools, 

together with the concept of curriculum differentiation presents a challenge to 

teachers to incorporate appropriate teaching methods suitable for all student needs. 

There are no specific guidelines from the DES on which methods or approaches to 

handwriting should be used by teachers to teach this fundam ental skill. Anecdotal 

evidence would suggest that a m ixture of approaches is being used. Most educational 

literature focuses on the actual content, such as creative writing, rather than on the 

mechanical skill of handwriting. This is reflected in the English curriculum for primary  

schools in Ireland (D epartm ent of Education and Science (D ES), 1999). The lack of 

emphasis on the mechanical skill of writing has been noted by international authors 

(Medwell & W ray, 2008; Simner, 2003 ). Therefore, this current study provides 

valuable information to inform educational as well as occupational therapy practice.

1.3 Activity of handwriting and children with DS

The writing of symbols using a variety of writing tools has been part of human 

culture throughout the ages. As Chandler (1 9 9 5 ) states: "Making a m ark is a 

prim ordial act..." (p. 137). Handwriting cannot only be considered a method of 

communication, but also a method of self expression (Chandler, 1995).
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From an occupational therapy (OT) perspective handwriting is im portant as it enables 

a child to participate in a school and play activities (Windsor, 2000) and it is a skill 

that is needed in everyday life tasks throughout the lifespan. I t  is therefore an 

activity that is employed across a range of occupational roles. Handwriting difficulties 

in school aged children are one of the most common reasons for referral to OT 

(D iekem a, Deitz, & Amundson, 1998; Reisman, 1991). Recent models of OT practice 

have focused on child/ fam ily centred approaches and collaboration with teachers 

around promoting inclusion in everyday classroom tasks (Bazyk & Case-Sm ith, 2010; 

Jaffe, Humphry, & Case-Sm ith, 2010 ). Handwriting is a m ajor component of many 

classroom activities and children with developmental disabilities often spend a lot of 

tim e and effort in the process of learning to write (Amundson, 2005 ). Authors have 

suggested that school aged children (5 -1 2  years approxim ately) can spend up to 

50%  of the school day on tasks requiring writing (McHale & Cermak, 1992; Tseng & 

Chow, 2000 ). Yet studies on the effectiveness of OT intervention in regard to the  

application of specific handwriting programmes, such as the HW T® program m e are 

scarce (Owens, 2004 ).

The developm ent of handwriting skills is viewed as a complex interplay of many 

underlying skills (Chu, 1997; Reisman, 1993), which build on each other to enable a 

child to progress in the refinem ent of handwriting. These include adequate m otor 

control to hold a pen and coordinate finger movements, the integration of 

kinaesthetic and visual information so that letters are formed correctly. Cognitive 

skills such as m otor planning, concentration, attention, motivation and understanding 

of language are also needed. These underlying skills evolve as a child develops and 

follow a particular developmental sequence, which all contribute to the overall level 

of handwriting ability (Amundson, 2005 ).

Current literature on DS includes a number of studies related to delay in m otor skills 

developm ent, with handwriting being included under fine motor tasks, but not dealt 

with as a specific topic of the studies (Fidler, Hepburn, Mankin, & Rogers, 2005a; 

Sacks & Buckley, 2003 ). These studies indicate that fine motor skills are generally 

delayed, that difficulties in m otor planning in particular are present and wide 

individual variation is to be found in levels of motor skills. Other literature highlights 

the visual, language processing, attention, and motivation difficulties which children 

with DS have (Dulaney & Tomporowski, 2000; Laws, 2004; Mon-Williams, Jobling, & 

W ann, 2000; W ishart, 2001 ).

There exists numerous DS organizations including parent representative groups and 

those that are research based (including Down Syndrome Educational Trust, Down
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Syndrom e Research Association) which span a number of countries worldwide. These 

organizations include references to various articles, publications and research 

publications that focus on the educational needs of children with DS. Yet there is a 

dearth of specific information on handwriting difficulties experienced by school aged 

children with DS, with only one study found in the literature that looked specifically 

at handwriting skills of 24 children with DS (Ziviani & Elkins, 1993 ). The authors 

reported difficulties with specific handwriting skills such as forming letters and 

consistency of spacing between words. More recent studies report on the level of 

atta inm ent of handwriting achieved by children and adults with DS. These suggest 

wide variability in the level of writing skills achieved with no writing ability being 

common among children (Trenholm & Mirenda, 2006; Turner & Alborz, 2 0 0 3 ). Also, 

there exists little research internationally in the education literature on specific 

handwriting assessment or on remediation methods, which address the issue of 

teaching children with ID  in general and DS in particular.

1.3.1 HWT® programme and the child with DS

While the complex interaction underlying the production of handwriting has been 

outlined in various fields of international literature and other multi-sensory teaching 

approaches have been developed, there is a distinct elem ent to the OT perspective 

on handwriting which is captured in HW T® that informs the use of this programme in 

this study.

One of the distinct features of HW T® is that it am algam ates the concepts of the 

understanding of the underlying sensory m otor elements of handwriting with the 

developm ental principles of handwriting development. The programme promotes use 

of multi-sensory techniques that are potentially perceived as playful, fun and novel 

by the child, including use of action songs (incorporates auditory, visual and body 

m ovem ent sense), and drawing of letters using various m aterials such as sponges, 

magna doodle boards (incorporates visual, proprioceptive and tactile senses). It  

provides a step by step approach to teaching letter formation so that those letters 

which are easier to form from a developm ental point of view are taught first (i.e. 

capitals). This is in contrast to traditional teaching methods where the emphasis is on 

teaching lower case letters. The programme addresses handwriting from prewriting  

to printing to cursive ability levels.

Research would suggest that children with DS tend to have a weakness in verbal 

processing abilities (Fidler, 2005b) and present with a particular difficulty in 

maintaining motivation while learning tasks (W ishart, 2 001 ). Teachers report that
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use of hands on concrete m aterials is the most effective teaching materials for 

children with DS (W olpert, 2001 ). Other authors suggest that children with DS 

benefit from the use of a step by step approach to instruction, use of errorless 

learning techniques, and using concrete materials and simple verbal instructions with 

opportunities for repeated practice (Alton, 1998; Duffy & Wishart, 1994; Hughes, 

2006 ).

Recent policy developments in Irish education can be construed as supporting the  

exploration of the usefulness of a programme such as the HW T® programme. These 

developments include the fram eworks of Aistear; The Early Childhood Curriculum  

Framework (National Council for Curriculum and Assessment (NCCA), 2009) and 

Siolta: The National Quality Framework for Early Education (Centre for Early 

Childhood Development and Education (CECDE), 2006 ). These frameworks along 

with the revised primary school curriculum (DES, 1999) emphasise the importance of 

learning through play in early childhood education. Potentially the HW T®  

program m e, with its use of hands on materials that promote fun and novelty could 

promote learning for children with DS in line with new curriculum developments. 

Therefore the use of a multi-sensory, developm ental, step-by-step approach, which 

incorporates fun and novelty, warrants further investigation with this population.

1.4 Outcome measurement in OT

The purpose of this study was to investigate a particular form of intervention (the  

application of the HW T® programme using a collaborative approach). Therefore, the 

issue of outcome m easurem ent in OT needs to be addressed. Within healthcare, 

recent policy developments demanding cost effectiveness have required professionals 

to provide evidence of intervention efficacy and efficiency, including service outcomes 

and this has led to an emphasis on evidence based practice within rehabilitation  

(Fawcett, 2007 ). An aspect of this is the valid m easurem ent of outcomes of 

intervention. OT has been described as a research em ergent profession and many 

leading experts have outlined the need for a focus on the generation of new research 

to support interventions (Kielhofner, 2006a ). Few measures of outcomes into the 

effectiveness of OT interventions in general are currently completed (Law & Baum, 

2 005 ). Me Burney (2 0 0 0 ) reported a lack of publications on outcome measures in 

paediatric OT. Judkins, Dague and Cope (2 0 0 9 ) advocate the need for further 

outcome research on handwriting intervention to investigate the most effective 

interventions for specific client groups with difficulties.
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Leading authors in OT have called for the developm ent of measures of occupational 

perform ance, which includes measures of performance of activity, participation and 

the environm ental context within which the occupation occurs (Coster, 2006; Law & 

Baum, 2 0 0 5 ). Occupational performance is the term  used within OT for function and 

the goal of OT is to enhance occupational performance or function (Law & Baum, 

2 0 0 5 ). Occupational performance is a result of the dynamic process of the interaction 

of the person, the occupation and the environm ent within which the occupation 

occurs. Occupational performance m easurem ent is therefore complex (Fawcett, 

2 0 0 7 ).

This is reflected in the classification system of the recent International Classification 

of Functioning, Disability and Health for Children and Youth (ICF-CY) (World Health  

Organization (W HO), 2 0 0 7 ). The ICF-CY emphasizes the interactions between  

participation and activities as well as bodily functions and environm ental factors to 

health. Environmental factors including physical and social settings and in the case of 

children the home and school environm ent are also highlighted. The parallels 

between the ideas contained in the ICF and the conceptual models of occupational 

performance within OT are clear from the above discussion and have been outlined in 

the literature (S tam m , Cieza, Machold, Smolen, & Stucki, 2006 ).

The need to investigate function or occupational performance in children with DS, 

particularly those of school age has been highlighted in the literature. Authors have 

comm ented that most present studies in relation to children with DS investigate 

underlying deficits and highlight the need for descriptive studies to help develop a 

profile of performance (Dolva, Coster, & Lilja, 2004; Spano et a l., 1999).

In application of these ideas to this study, the researcher was investigating the 

outcome of an intervention to develop prewriting/handwriting abilities in children with 

DS in m ainstream education (the child and occupation) by the application of HW T®  

using a collaborative approach involving teachers, parents, children and OT (the  

context). There was a need to investigate both the product (or result) of the 

intervention (prewriting and handwriting performance) and the participation of the 

child in the programme (process of the intervention). Measurement of the context of 

the intervention was also im portant (i.e . the experiences of the intervention by those 

involved: teachers, parents and children) as well as any other contextual factors 

influencing the application of the programme. As Law and Baum (2 0 0 5 ) state:
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'Our measurement practices need to fit within a client-centred practice where 

persons, their famiiies, and therapists work in partnership to enhance 

occupational performance.' (p. 16)

1.4.1 Research contribution of this study
This study is of significance from a theoretical perspective as it addresses a topic with 

a population that has received little attention in previous studies. There is a dearth of 

outcome measures appropriate to the topic in relation to children with ID including 

children with DS. It  is contemporary, given the emphasis on inclusion of children with 

special educational needs (SEN) within mainstream education in Ireland and 

internationally.

The study is of practical significance also as it focuses on the HWT® programme, that 

is reported anecdotally, to be commonly used in OT practice in Ireland. It  also 

investigates the application of this programme using a collaborative approach to 

intervention, which has been recommended as best practice in OT. It  investigates the 

measurement of outcome, which is clinically relevant with the emphasis now being 

placed on evidence-based practice.

1.5 Research design and dual role of researcher

This study was completed from the conceptual framework of the dynamic interplay of 

person (child), environment and occupation (PEO) in producing occupational 

performance. In particular, the ecological model of human performance (Dunn, 

Brown, & Youngstrom, 2003) and the 'Processes Transforming Occupation' (PTO) 

model (Humphry, 2009) informed both the intervention framework and the research 

design used. Crucially, the researcher played a dual role -  being both the researcher 

of the phenomenon under study and the clinician providing the intervention.

Reflexivity has been suggested as providing a way of increasing the rigor of research 

(Finlay, 1998). In this study, reflexivity was used to both reflect on and analyze the 

clinical reasoning process undertaken as a clinician, and the decision making process 

undergone to decide on methods used and the development of appropriate research 

tools as a researcher. This reflexive process became central to the iterative process 

of the development of a research design as well as evolution of appropriate data 

collection tools. From this a mixed method concurrent triangulation pre-post design 

emerged as the research design of choice. Therefore, the PEO models, by providing
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the theoretical lens, and reflexivity, by addressing the Issue of subjectivity involved 

in decision-making, were the mechanisms used to negotiate the inherent dualism in 

the researcher-clinician role.

1.6 Problem Statement

To investigate the application of a specific handwriting programme, H W T® , with 

children with DS attending mainstream school in the Republic of Ireland. This 

application is based on a collaborative approach involving child, parent, teacher and 

occupational therapist in a setting that mirrors real life clinical practice.

1.7 Research Questions

In relation to the application of the HW T® programme:

1. Does the child's prewriting/handwriting ability show measurable change?

In what way?

2. Does the child's participation in prewriting/handwriting change?

In w hat way?

3. W hat are the perspectives of the teachers on the application of the HW T®

programme?

4. W hat are the perspectives of the parents on the application of the HW T®

programme?

5. W hat factors impact on the practical im plem entation of the HW T®

programme?
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1.8 Study sample

The study sample was children aged between 5-10 years with DS attending  

m ainstream  school in the Republic of Ireland. This included children attending a 

special class in a mainstream setting. This study drew its population from 3 counties 

and the sample was obtained in collaboration with Down Syndrome Ireland (D S I) a 

national parents' organization.

1.9 Definition of terms and Concepts

For the purposes of this study the following terms are defined as:

Application: refers to the use of the programme within the context of the  

collaborative approach between occupational therapist, teacher, parent and child. 

Parents: Both parents of the children in the study were invited to be involved in the 

study. In most cases, the mothers attended training, group intervention sessions, 

completed questionnaires and attended the post intervention parent focus group.

1.10 Theoretical propositions

1. The use of the H W T® programme will result in im provem ent in 

prewriting/handwriting ability of the child; that is the ability to copy shapes 

and letters/sentences as appropriate.

2. The changes in handwriting are measurable for the children in this study. The 

term  measurable refers to the use of tools specifically designed for this study 

to capture change.

3. The collaborative approach is of benefit in facilitating handwriting  

development.
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1.11 Limitations of the study
The researcher acknowledges that the following lim itations:

Sampling and overall study design
A Purposive sampling method was used to recruit all the research participants. The 

results are the outcome of a specific intervention (application of HWT® using a 

collaborative approach) w ith this sample. This means that the improvements in 

performance cannot be discounted from natural maturation or additional attention to 

the task of handwriting; therefore the results cannot be generalized to the DS 

population as a whole.

Dual role as researcher/clinician
A dual role of researcher/clinician was undertaken in this study. The researcher was 

also involved in delivery of the intervention. This had the potential to increase 

researcher bias.

Instrum ents for data collection
There is a dearth of relevant measurement tools available for this population. The 

researcher developed a number of measures for the study, which were non

standardized and piloted in the study.
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1.12 Chapter summary

Recent developments in Irish policy and legislation (EPSEN act, 2004, Disability act, 

2005) have led to increasing numbers of children with DS being included in 

m ainstream  education. This legislation mandates for the involvement of occupational 

therapists in the assessment of need process of children with SEN only.

Handwriting is a m ajor component of schoolwork, but receives little attention in the 

educational curricula of Ireland or other countries internationally. Authors report that 

a significant number of referrals to OT are in relation to handwriting and that it is an 

im portant area to address given its central role to participation in the classroom. 

Specific studies on handwriting skills in children with DS are scarce. Other literature  

related to DS indicates a num ber of areas of difficulty that could impact on 

handwriting abilities, such as delayed fine motor skills, immature pencil grasp, poor 

attention span, difficulties with motor planning.

However, there is little OT research into the effectiveness of specific programmes, 

such as HW T®  despite anecdotal reports of their use in practice. Currently with the 

emphasis on evidence-based practice, there is a need to develop appropriate 

outcome measures to capture change in occupational performance. Occupational 

performance includes performance or ability, participation in and contextual factors 

related to the occupation. No appropriate measure was found for use in this study.

The following section of the thesis presents the literature reviewed which contributed 

to framing the design of the study.
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Chapter 2

Literature Review

Political & Societal context



2.1 Introduction

The literature reviewed for this study involved a key word search of the following 

databases: CINAHL, SCOPUS, Pubmed, EMBASE, PsycINFO, AMED and Cochrane 

library. Refer to appendix 18 for list of keywords used in the search. When 

appropriate, a database search by the author and searches of appropriate references 

identified in articles were also carried out. The fram ework for the review was to 

review literature relevant to the discussion of the child, context of the study and 

occupation of prewriting/handwriting. This was based on the use of the conceptual 

OT models used to inform this study, which focus on the interaction between the 

person, environm ent and occupation (PEO) in informing occupational performance 

(Dunn et al., 2003 , Dunn, 2008; Humphry, 2009 ).

This chapter begins by reviewing relevant literature on the political context of the 

study, including the policy of inclusion and Irish legislation related to the education of 

children with SEN. Relevant issues impacting on the im plem entation of inclusion in 

general and for children with DS in the international and Irish context are discussed. 

Societal importance of handwriting and its place in the curriculum are outlined. 

Handwriting assessment and intervention approaches used in both education and OT 

are then discussed, including studies related specifically to the H W T®  programme. 

This review will only discuss handwriting assessment and intervention literature that 

relates to manuscript handwriting. The chapter ends with a critique of existing 

approaches to m easurem ent of handwriting intervention.

2.2 Inclusion policy

Significant changes in attitudes to the rights of individuals with disability in general 

and educational rights in particular occurred during the second half of the 20th  

century with the policy of inclusion being adopted internationally. The move to 

endorse this policy had been influenced by the fact that inclusion became a human 

rights and equal opportunities issue (Meegan & MacPhail, 2006 ). An overview of 

international policy and Irish policy and legislation frameworks relevant to this study 

are now provided.

2.2.1 International context
On a world level, the "World Conference on Education for All: Meeting basic learning 

Needs" and the World Sum m it on Children (held in New York, 1990) put forward the
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goal of Education for All by the year 2000. In the same year Ireland signed up to the  

European Community (EC) declaration to follow a policy of integration (European 

Community Council for Ministers of Education, 1990). The UNSECO World Conference 

on Special Needs Education: Access and Quality (1 9 9 4 ) investigated how the goal of 

inclusive education could be operationalized. I t  resulted in the Salamanca Statem ent 

being drawn up by representatives from 92 governments and 25 international 

organizations. This statem ent included a fram ework for action, which required 

inclusion in regular classes for all children regardless of their individual needs 

(UNESCO, 1994).

USA, Canada, UK, Australia, New Zealand were among the leaders in implementing  

inclusion legislation, although structures regarding funding of services to support 

inclusion differ. For exam ple, in the USA the Individuals with Disabilities Act (IDEA, 

2004) mandates for provision of special education and related services (including 

occupational therapy) and services are provided in schools. In the UK, inclusive 

legislation began appearing in the early 1980s and the most recent inclusion policy is 

outlined in the Special Educational Needs and Disability Act (SENDA) (D epartm ent of 

Education and Employment (DfEE), 2001 ). However, as is the current position in 

Ireland, the provision of therapy services to support children with special needs in UK 

m ainstream  schools is not m andatory. These countries all include the requirem ent of 

the developm ent of an individual education plan for the child with SEN by 

collaboration between teachers, parents, child and other relevant professionals within 

their legislation.

2.2.2 Irish context
Ireland has been slow to im plem ent inclusion practices in comparison with 

international and other European countries (MacGiolla, 2007; Meegan & MacPhail, 

2006 ). However, since the early 1990s a number of key reports and acts have been 

im plem ented. The Special Education Review Com m ittee (SERC) was set up in 1991 to 

make recommendations on the educational provision for children with special needs 

(DES, 1993 ). Conclusions of the com m ittees report included the need for a 

continuum of provision and that the central consideration when deciding upon 

educational provision was the child and his/her needs. The Education Act (DES, 

1998) made educational provision for children with SEN m andatory in Ireland for the  

first tim e.

Meaney (2 0 0 5 ) comments how the support and education services needed to m eet 

the needs of persons with health and SEN have existed in parallel in Ireland in the  

past. Two landmark pieces of legislation have been passed in recent years which

15



promote the coordination of health and education services in meeting special 

educational needs. These are the Education for Persons with Special Educational 

Needs (EPSEN) Act (DES, 2004 ) and the Disability Act (DoHC, 2 005 ).

The EPSEN Act details services to be provided including assessment and an education 

plan or w hat is commonly referred to as an individual education plan (lEP). The lEP is 

designed to outline the child's educational needs and the special education and 

support services required to m eet the goals agreed. The act details how the 

assessment of SEN may include:

"-4 therapist who is suitably qualified to provide support services in respect o f 

the special educational needs o f the child" Section 5 (1 ), p. 10.

However, one key issue, is that the EPSEN Act states that provision of services is 

based on the availability of resources and any decisions made must first be approved 

by the Minister for Finance (M eaney, 2005 ). The provision of therapy services to 

support children with SEN rests with the DoHC and is dependent on resources 

available, including finance.

In line with international trends on the rights of the people with disabilities, the  

Disability Act was passed in 2005. This act includes the provision for professionals to 

be involved in the assessment of need process, which includes educational as well as 

health needs. While it discusses the need for coordination between health and 

educational services around the SEN of the child, including the involvem ent of 

therapists in the lEP process, this is not mandated for. Thus, it gives statutory power 

to the rights to an assessment, but no right to have intervention by support services 

such as occupational therapy funded after assessment is included in the legislation. 

While the policy of inclusion has received much support internationally in legislation, 

there would appear to be a significant discrepancy between theory and practice and it 

is not w ithout its critics (Hornby, 2001a; Vaughn & Linan-Thompson, 2003 ).

2.3 Inclusion issues

2.3.1 Full inclusion and curriculum differentiation
International authors report that while policy has indicated that there should be a 

continuum of special education provision, from special school provision to full 

inclusion in m ainstream , the trend has been towards full inclusion (Hornby, 1999; 

Hornby & Kidd, 2001; Zigmond, Kloo, & Volonino, 2009).
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Hornby (1 9 9 9 ) states:

"policies o f working towards including all children with SEN in m ainstream  

schools and classes should be abandoned. Instead, the level o f

inclusion should be decided on the needs o f each individual child and the

exigencies o f each situation...then the focus o f special educators can return to 

th a t o f m eeting the individual needs o f pupils with SEN rather than attem pting  

to m ake 'one size fit all"' (p. 157).

Vaughn and Schumm (1 9 9 5 ) have argued that one of the components of w hat they 

term  'responsible' Inclusion is the development of ways of adapting the curriculum  

and the use of alternative teaching strategies to m eet the individual needs of 

students with SEN, rather than just exposure of children with SEN to the same 

curriculum and teaching methods as other children.

The move towards full inclusion is supported through the practices of curriculum  

differentiation, including differentiation of instruction and the whole school approach 

to meeting special educational needs. Curriculum differentiation:

involves the modification and matching o f curriculum objectives, teaching  

and assessment methods, learning activities and resources to pupils' 

individual abilities, educational needs and learning styles in a social learning  

co n text." (Bird, Alton, & Mackinnon, 2000, p. 1)

However, authors have critiqued the developments in the IDEA legislation in the US 

expressing concerns that the emphasis of education occurring in the least restrictive 

environm ent (or full inclusion) has led to the issue of "individually appropriate  

instruction" being lost (Crockett, 2000, 2001; Zigmond et al., 2009 ). Zigmond et al. 

(2 0 0 9 ) critique the move from traditional direct instruction methods used in special 

education to differentiated instruction. The authors cite a number of studies, which 

have shown that differentiated instruction is not been applied in practice, even 

though it is a key issue in the inclusion of children with disabilities. Direct instruction 

includes systematic, explicit direct instruction and has been shown to be effective 

with students with learning disabilities (Hocutt, 1996; Vaughn & Linan-Thompson, 

2 003). Zigmond et al. (2 0 0 9 ) conclude that:

"... "access" and definition o f "place" should not come a t the expense o f 

elim inating opportunities for intense, individualized, and explicit skill/strategy  

instruction provided by specialists." p. 201
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Curriculum differentiation practices have been led by recent policy (e.g. IDEA, 2004; 

EPSEN Act, 2004 ) supporting the replacement of the traditional withdrawal of 

children with SEN from mainstream  classes for remediation with differentiation of the  

curriculum to m eet the needs of the child in the classroom (Irish National Teachers 

Organization (IN T O ), 2003; Travers, 2006 ). Irish Association of Teachers in Special 

Education (lATSE) (2 0 0 0 ) had reported that the traditional withdrawal model was 

practiced by a m ajority of resource teachers in Ireland. Interestingly more recent 

research suggests that attitudes to this practice in Ireland may not have changed 

despite changes in education legislation. Travers (2 0 0 6 ) conducted a study with 39 

learning support and 49 resource teachers on their perceptions of their roles in Irish 

primary schools. The author found that 42%  of resource teachers agreed with one to 

one withdrawal method. Also, among all the teachers surveyed 57%  disagreed that 

in-class support measures were the best way of meeting the needs of a m ajority of 

children with SEN. Participants in the study also supported the idea that specialist 

methodologies were needed for children with SEN. The role of OT in supporting 

curriculum differentiation in education, including in the area of handwriting has been 

outlined in the literature (American Occupational Therapy Association (AOTA), 2 003 ).

2.3.2 Meaningful outcomes
Hornby and Kidd (2 0 0 1 ) point out th a t there is a lack of research on the outcomes of 

inclusion for individuals with moderate learning difficulties (MLD) in relation to quality 

of life, despite the move towards their inclusion in mainstream schools. The authors 

report on a UK study carried out with 24 adults with MLD who transferred from  

special school into mainstream  schools. Their findings included that there was high 

levels of unem ploym ent in the group and that quality of life was poor. They  

recommend that for inclusion to succeed for students with MLD, specialized curricula 

and specialist teachers are required. Otherwise they state that:

"..young people with MLD will be included in m ainstream  schools for their 

school lives only to be excluded from the m ainstream  o f society as adults" 

(p . l5 ) .

The need for curriculum planning, for students with intellectual disabilities, to focus 

on the future needs or to be "forward looking", emphasizing skills that are 

functionally relevant throughout life, and enable them  to participate in work as adults 

has been suggested (Ee & Soh, 2005 ).
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This fits well with the aim of inclusion stated in the EPSEN Act:

"to assist children with special educational needs to leave school with the 

skills necessary to participate, to the level o f their capacity in an inclusive way 

in the social and economic activities of society and to live independent and  

fulfilled lives" (p .5)

The above discussion highlights the need to consider the long-term  purpose of what 

a child learns, along with an in-depth understanding of the child's individual needs. 

This is needed in order to im plem ent inclusive practices such as curriculum  

differentiation appropriate to the child, which will support their involvement in adult 

life. Contemporary authors point out that there is a lack of research in the Irish 

context to investigate the impact of inclusion of children with SEN (Doherty & Egan, 

2009; Michael Shevlin et a l., 2008).

2.3.3 Human resources
In relation to staff resources to facilitate inclusion, the allocation of school staff has 

increased dram atically, in particular resource teachers, learning support teachers and 

special needs assistants (SNAs) (O ' Neill, 2008). For descriptions of their roles refer 

to glossary at end of thesis. The role of Irish SNAs has been reported to have 

changed from a caring role to an educational role (Lawlor &. Cregan, 2003; Logan, 

2006; O'Neill, 2008).

In contrast, the allocation of support services within the health sector to support 

inclusion of children with SEN received little attention prior to the introduction of the 

recent legislation (EPSEN, 2004 and Disability Act, 2005 ). In fact, the decision to 

include your child in mainstream education led to reduced access to services.

This was highlighted in a small exploratory Irish study of the experiences of parents 

of children with DS (Shevlin et al., 2003):

"Any parent who puts their child into integrated education misses out on [the  

services],..speech therapy, physiotherapy...official policy was th a t children 

with special needs were educated in the special sector, so really we were 

outside o f th a t..."  {p. 6)

Two reports by the Irish National Teachers Organization (IN TO ) have highlighted the 

need for the support of teachers, by therapists, in the health services: both reports
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found that there was a lack of therapists to support resource teachers and a 

reconnmendation was made that the DES consider employing therapists directly 

(IN TO , 2003 ). One more recent Irish study also highlighted the need for specialist 

support and advice for both parents and teachers to support inclusion (Ring & 

Travers, 2005 ). A report by Bacon (2 0 0 1 ) has indicated that there was a significant 

shortfall in the num ber of occupational therapists in Ireland, with an estimated  

increase of 159%  (or an additional 875 therapists) required over the current supply 

of therapists to accommodate existing shortfalls and future demands by 2015. Carey 

(2 0 0 5 ) suggests that the lack of human resources in Ireland, including occupational 

therapists, makes it difficult to deliver inclusive services to children with special 

needs.

Doherty and Egan (2 0 0 9 ) carried out a study investigating teacher/parent 

perspectives on inclusion of children with DS in mainstream  primary schools in 

Ire land. Participants included principals and class teachers of 13 children with DS 

who were attending 11 primary schools. Nine parents of the children also participated  

and data was collected by questionnaire completion. The issue that caused greatest 

concern to teachers and parents was the accessing of multi disciplinary assessment 

and support, including OT services, with participants reporting that their children had 

no regular access to OT services. The authors stated that there is a need for "...the 

developm ent o f collaborative models for the delivery o f intervention program m es." 

(p. 30 ).

Given the nature of the present study as a collaborative approach to intervention, 

this is of interest. They also recommend that multi disciplinary assessment and 

support is needed for children with DS at the transition stage from preschool to 

prim ary education. They concluded by highlighting the availability of m ulti

disciplinary assessment and support as a key issue in ensuring that children with DS 

achieve the most from educational placement. The importance of multi-disciplinary 

support to the effective inclusion of children with DS has also been reported by 

teachers and parents in other studies (DSA, 2004; Johnson, 2006 ).

2.3 .4 Teacher education
The need for the provision of teacher and support staff training opportunities to 

augm ent inclusion has received much com m entary (Barton, 2003; Hughes, 2 006 ) In  

particular, the lack of specific university training in special education for teachers has 

been noted (Garner, 2001; Hodkinson, 2009 ).
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Shevlin et al. (2 0 0 8 ) conducted semi-structured interviews w itli 20 primary school 

principals and a focus group discussion with class, resource, and learning support 

teachers (n = 10) to gain their perspectives on inclusion in the Irish context. They 

found that no forma! training of resource teachers was reported in most cases by 

participants. The authors concluded that in the areas of curriculum differentiation  

strategies for children with disabilities should be included in mainstream teacher 

education programmes. While the sample numbers were small the authors had used 

a stratified random sample approach (taking such factors as school location, size into 

account) to identify the 20 school principals. Gash (2 0 0 6 ) investigated the issues for 

newly qualified Irish teachers working with children with mild learning difficulties. 

One area of difficulty reported was in relation to differentiating the curriculum to 

provide suitable programmes for the children. To address this, recommendations are 

made, by the author, for both more pre-service training and induction programmes 

for beginning teachers.

With reference to effective inclusion of children with DS, a central issue is the need 

for specialist knowledge and skills that accounts for the specific profile of strengths 

and needs of children with DS (Down's Syndrome Association (DSA), 2004; Lorenz, 

1999; W olpert, 2001 ). Doherty and Egan (2 0 0 9 ) reported that the teachers in their 

Irish study had received no specific training on inclusion of children with DS. They 

identified that the most im portant factor to providing high quality inclusive education 

was the am ount of opportunities teachers were given to develop expertise specific to 

educating children with DS through continuing professional development courses. 

This finding concurs with a report in a large scale study by the Down's Syndrome 

Association in the UK (DSA, 2004 ). Of 1 ,380  parents, 51%  identified the lack of 

teacher expertise and 40 %  a lack of appropriate m aterials and information as 

barriers to inclusion of their children.
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2.4 Inclusion and children with DS

An increasing trend of inclusion of children with DS in m ainstream schools in the UK 

has been reported (Cunningham , Glenn, Lorenz, Cuckle, & Shepperdson, 1998; Fox, 

Farrell, & Davis, 2 0 0 4 ). Traditionally, in Ireland, children with DS have attended  

special schools for children with moderate general learning disabilities (Shevlin et al., 

2 003 ). This situation began to change in the 1990s. With recent policy developments 

there is an increasing trend towards inclusion of children with DS in mainstream  

education (Doherty & Egan, 2009 ).

2.4.1 Curriculum differentiation and inclusion of children with 

DS
Buckley (2 0 0 4 ) states that adapting teaching methods for children with DS involves 

taking into consideration the children's specific learning needs, which in the case of 

children with DS include language difficulties and motor skill delays. Other authors 

have outlined the use of a step-by-step approach to instruction, simplified use of 

verbal instructions, use of concrete hands-on teaching m aterials and multi-sensory 

activities as differentiation strategies appropriate to use with children with DS (Alton, 

1998; Hughes, 2006).

One large scale US study that investigated inclusive practices of children with DS, 

from a teacher and parent perspective, is reported in the literature (W olpert, 2001 ). 

This is of particular interest given that the US is one of the first countries to adopt 

the policy of inclusion in legislation. This study was initiated by the National Down 

Syndrome Society (NDSS) following concerns expressed by parents of children with 

DS about the outcomes of inclusive practice. The sample was obtained by sending a 

total of 320 questionnaires to parent and teacher pairs of children with DS in 

organizations affiliated to NDSS, and inviting various school districts to be involved. A 

total of 120 teacher and 125 parent questionnaires were returned, of these 90 were 

from parents and teachers of the same child. The children ranged in age from 4 years 

to 20 years (average age of 10 years, 6 months) and were in p re-kindergarten  to 

12th grade.

The teachers were asked to rate different teaching arrangem ents on a scale (very  

effective -  not effective). They rated individual first and then small-group instruction 

as the most effective teaching arrangem ents. Interestingly, whole-class and large- 

group lessons were reported not to be all effective in teaching children with DS. The 

author reports a statistically significant difference in ratings ( t= 1 7 , p < .0 1 ).
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The teachers were asked to rank order the m aterials that work best for instruction 

with children with DS. The use of hands on materials and drill were reported as best 

for instruction. Interestingly, paper- and- pencil tasks were reported as sometimes 

effective (only in higher grades) and workbooks were reported as not being useful at 

all. Again the author reports a statistically significant difference in rankings (t= 1 2 ;  

p < .0 1 ). These findings are of particular pertinence to this current study, which is 

investigating the use of a programme which uses a variety of hands on m aterials to 

assist in teaching handwriting. They suggest that such an approach warrants  

investigation with children with DS.

The teachers reported more one-to-one instruction tim e and more information on the  

learning characteristics of children with DS as important to them  to improve inclusion 

of the children with DS. Interestingly, from the parents' perspectives successful 

inclusion was related to the form at of the curriculum in the classroom. In particular 

the use of "hands on" concrete m aterials and visual cues by teachers was 

highlighted. The author concludes that the findings have implications for teaching 

training especially in relation to strategies for instruction. These findings concur with 

suggestions that children with ID  learn by doing (Eh & Soh, 2005).

The findings of another large scale Australian study support some of Wolpert's 

findings. Interestingly, Gilmore, Campbell, and Cuskelly (2 0 0 3 ) report that although 

teachers acknowledged the educational, social and emotional gains of inclusive 

teaching; more than 50%  (n = 538) reported that a regular classroom with either 

same age or younger children was the best setting for children with DS. This 

Australian study surveyed 538 experienced teachers, involved in teaching in early  

childhood settings (1 1 % ), at primary level (5 1 % ) and secondary level (3 8 % ). 

However, it is of note in that of the entire sample only 32%  or 172 had some 

previous classroom experience with children with DS. In an Irish context, Doherty 

and Egan (2 0 0 9 ) found that class teachers (n = 12) reported struggling to im plem ent 

curriculum differentiation strategies with children with DS. The respondents 

highlighted the problem of balancing the specific needs of the child with access to the 

prim ary school curriculum.
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2.4.2 Outcomes of inclusion for children with DS
Findings of a num ber of studies indicate that Individuals with DS can achieve positive 

academic and social outcomes when given high quality inclusion education with 

account taken of their learning styles and developmental profile (Buckley & Bird, 

2000; Lorenz 1999; Johnson, 2006; Shevlin et a l., 2003 ). There is evidence to 

suggest that children with DS attending mainstream school achieve better reading, 

writing and language outcomes in comparison with their peers who attend special 

school (Cunningham et al., 1998; Laws, Byrne and Buckley, 2000; Turner & Alborz, 

2003; Buckley, Bird, Sacks & Archer, 2006 ). For exam ple, Buckley et al. (2 0 0 6 )  

compared the achievem ents of 46 teenagers with DS who attended mainstream  

(n = 1 8 ) and special school (n = 2 8 ), and found that the mainstream  group had 

significantly more positive results in the areas of language and literacy. This study is 

im portant as the children had attended mainstream from their entry into school and 

so provides a contem porary study of inclusion of children with DS in the UK.

Within the Irish context there is a lack of national data in relation to children with DS 

in general, including information on educational provision and outcomes (Kenny et 

al., 2 0 0 5 ). Therefore, it would appear that much research is needed to establish 

educational outcomes for children with DS. Also from previous discussion issues such 

as lack of resources, lack of teacher education may hinder the quality of inclusion 

practices at present.

2.5 Handwriting and societal importance

The writing of symbols, using a variety of writing tools, has been part of human 

culture throughout the ages, with writing being considered a method of 

communication, and a method of self expression (Chandler, 1995). Writing emerges 

from interactions with people, writing materials and the awareness of print in their 

environments (M ayer, 2 007 ). Given the plethora of m aterials and writing implements 

to be found in most local toy stores, the cultural importance of placed on learning to 

write in most societies worldwide is evident. The meaning of writing is conveyed to 

children in early developm ent by the modelling of its use by adults in their 

environm ent, for exam ple, a m other writing a shopping list or card (Hanser, 2006 ). 

This combined with the exploration of writing by drawing and scribbling enables 

children to understand the concept of writing conveying meaning (Rowe, 2 0 0 8 ). This 

process has been described as em ergent writing and writing of forenam e is generally  

considered to be one of the first writing skills that children acquire (l^ayer, 2007 ). 

Children are motivated to write their name as it has personal meaning to them
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(Tolchinsky, 2006). Authors have found significant relationships between the level of 

writing related activities at home, pre school attendance and subsequent writing 

abilities (Dunsmuir & Blatchford, 2004).

2.5.1 Handwriting and education
The societal importance placed on handwriting is evident within education where 

handwriting is used throughout the school life of a child including in the recording of 

information in exams. Me Hale and Cermak (1992) investigated the amount of time 

children typically spent engaged in fine motor activities in the classroom. They 

reported that 31- 60%  of the school day consisted of fine motor activities and of 

these paper and pencil activities accounted for 85% . While their study involved older 

children in grades 2, 4 and 6, where the amount of writing can be considered to be 

more than that performed by younger children, it indicates the importance of the 

development of handwriting competence to ensure participation in class activities. It  

is therefore not surprising that one of the most common reasons for referral to OT is 

for handwriting difficulties (Chandler, 1994; Reisman, 1991) and that approximately 

80%  of school OT referrals have been reported as related to fine motor and 

handwriting concerns (Schneck & Amundson, 2010).

2.5.2 Curriculum and handwriting
One of the aims of the English language curriculum part of the National curriculum 

for primary schools (DES, 1999) is for the child to be facilitated to read and write 

independently. However, on examination, the content focuses more on the process of 

writing, than on the mechanics of writing. This is clearly demonstrated in the 

approaches and methodologies section, under the early writing subsection, where it 

states:

"The formation of letters will form part o f the child's writing development. The 

teaching of letter formations will be done as one of a number o f activities that 

a child must practice in order to begin writing. The bulk o f the time, however, 

ought to be devoted to expression and communication" p. 78

The fact that the mechanical process of handwriting receives so little attention is 

reflective of international trends. For example, Medwell and Wray (2008) comment 

on the low profile it obtains in the National Curriculum for England. In Canada & US 

traditional direct handwriting instruction was popular up to the late 1970s. At this 

stage the whole language approach to learning became popular, this included an 

incidental approach to handwriting, with letter formation being taught as the child 

required it when writing, and the separate formal practice of individual letter
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formation was de-em phasized. Thus handwriting instructions place in the curriculum  

was reduced (Goldberg & Simner, 1999; Sim ner, 2003 ). Graham , Harris and Fink 

(2 0 0 0 ) emphasize that children with learning disabilities require a combination of the  

whole language approach and explicit instruction to prevent the developm ent of 

difficulties with handwriting.

The above point to a gap in curriculum developm ent in relation to the teaching  

handwriting skills both nationally and internationally. Given the trend in developm ent 

of Irish curriculum fram eworks that emphasize learning through play in early  

childhood in the primary school curriculum (DES, 1999 ), Siolta (CECDE, 2 0 0 6 ), 

Aistear (NCCA, 2 009 ), there would appear to be a rationale for investigating the use 

of a curriculum such as the HW T® program m e which emphasizes fun and novelty 

with Irish children with DS.

2.6 Teacher assessment of handwriting

One of the few studies found that directly addressed the issue of the evaluation  

methods used by teachers was a study by Hamm erschm idt and Sudsawad (2 0 0 4 ). 

The authors sent out a survey questionnaire to 400  first to fourth grade teachers in 

regular education classrooms in 32 states in the US. Teaching experience ranged 

from 1 to 40 years (M = 13.8 , SD= 8 .9 ). The response rate was 7 9%  (314  

participants), with relatively equal numbers from each grade. The readability of the  

child's handwriting was the most im portant criteria the teachers used to identify if a 

child had handwriting problems (8 9 .5 %  reported this). The 2 criteria that teachers 

(n = 299) identified as most im portant to readability were letter formation and 

directionality, and proper spacing. The most common methods of evaluation used 

were comparing the child's handwriting to peers and comparing handwriting to 

models in a book. Eighty percent of the sample reported that handwriting was very  

im portant or im portant. No Irish studies were found reporting on teacher evaluation  

methods.

2.7 OT assessment of handwriting

Authors in the OT literature report an approach to handwriting evaluation that 

incorporates assessment of biomechanical and ergonomic factors, underlying  

performance components (including sensorim otor-perceptual, cognitive and 

psychosocial components) as well as handwriting perform ance/ abilities. Im portan t to
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carrying out tlie  assessment is direct observation during writing tasks, interviews 

with teachers and parents, review of typical handwriting already completed in school 

copies, as well as the use of standardized tests (Amundson, 2005; Chu, 1997; 

Tomcheck & Schneck, 2006). Chu (1997) developed a conceptual model for 

performance in handwriting along with a handwriting profile to guide clinical practice, 

which outlines all these aspects of assessment.

2.7.1 Handwriting assessments
Various authors have described the features of handwriting of children with 

handwriting difficulties: the main features include; poor legibility, poor letter 

formation, poor spacing between words, poor shaping of letters, incomplete letter 

closure (Alston & Taylor, 1987; Hamstra-Bletz & Blote, 1993).

Hamstra-Bletz and Blote (1993) conducted a longitudinal study of children with 

handwriting difficulties in grades 2-6. From multivariate analysis they established 

that the main variables in legible handwriting are form, alignment, size and spacing. 

A number of factor analytic studies identified execution/ coordination, visual-spatial 

(spacing and sizing of letters) (Blote & Hamstra-Bletz, 1991; Ziviani & Elkins, 1984) 

and aiming factors (i.e. orientation to the baseline) (Malloy-Miller, Polatajko, & 

Anstett, 1995). The ages of children in these studies ranged from 7 -14  years. The 

execution/coordination factor was more prevalent in younger children in the study by 

Malloy et al. This factor relates to errors in line quality, closure and size relation of 

letters in words, which can be argued to be the basic skills of producing readable 

letters and words. Graham, Weintraub and Berninger (2001) found that letter 

legibility was important to text legibility. This research has formed the basis of the 

development of written product standardized assessments of handwriting.

Historical perspective: Global legibility versus analytic approaches
Two methods of assessment characterize the assessments previously developed; 

global evaluations of legibility (or overall judgement of how "readable" or legible the 

sample is) and analytic component based assessments, which measure legibility by 

pre-determined criteria. Components typically measured are: shape of the letters, 

spacing between letters and words. The earliest methods of evaluation typically were 

global legibility checklists that compared the legibility of the sample to a model of 

samples graded as readable to unreadable. An example of this would be the Test of 

Legible Handwriting (TOLH) (Larsen & Hammill, 1989) and the Evaluation Tool of 

Children's Handwriting - Manuscript (ETCH-M) (Amundson, 1995). More recent 

handwriting assessments belong to the analytic subgroup. Examples of this are the 

CHES-M (Phelps & Stempel, 1987), the Diagnosis and Remediation of Handwriting
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Problems (DRHP) (S to tt, Moyes, & Henderson, 1985) the Evaluation of Handwriting  

Performance (Ziviani & Elkins, 1984); Scale of Children's Readiness In Printing 

(SCRIPT) (Weil & Amundson, 1994) and the Minnesota Handwriting Test (MHT) 

(Reisman, 1999).

No specific handwriting assessments developed for the DS population was found in 

the literature. For the purposes of this review only the 3 assessments that were used 

by the researcher in the developm ent of the methodology for this study are included. 

Of these 3, the Minnesota is commercially available and widely used in clinical 

practice; all 3 tests have been used in research studies.

Evaluation of Handwriting Performance
Ziviani and Elkins (1 9 8 4 ) developed this test to evaluate manuscript handwriting in 

children aged 7 -1 4  years using a sample of 574 Australian children in grades 3 -7 . 

Components measured are letter form ation, size, spacing, alignm ent and handwriting  

speed. Exact criteria were used to assess letter formation and measurem ents taken  

for spacing, size and alignm ent. In terra ter reliability and test-retest reliability was 

reported as m oderate to high by the authors. The authors addressed content validity  

by comparing the content to those found in the literature. Internal consistency was 

measured with m oderately high agreem ent between items measuring the same 

legibility components. Criterion validity (m oderate level) was also established. The 

test has been critiqued for the fact that it does not measure inconsistency of size or 

slant or distortion of letterform s (S tott, Moyes, & Henderson, 1984). No studies 

specifically using this assessment were found except in the study on children with DS 

(Ziviani & Elkins, 1993), which is discussed in detail in section 3 .6  of chapter 3.

SCRIPT
The Scale of Children's Readiness In Printing (SCRIPT) was developed as a research 

test by Weil (Weil & Amundson, 1994). The test includes a letter form copying 

tem plate and scoring criteria applicable to all the lower case letters and 8 uppercase 

letters (A, K, M, N, V, W, Y, Z ). The authors reported point by point reliability from  

90%  to 100% . Two studies were found in the literature that had adapted and applied 

this test. Marr, Windsor, & Cerm ak, (2 0 0 1 ) having not found high reliability on initial 

scoring using the test, created more refined scoring criteria and applied it in a study 

of handwriting readiness in children in kindergarten. In te rra te r reliability was found 

to be 0 .95  on a set of 10 tests. In another study, the original scoring criteria were 

used with adaptations to the layout of tem plate for letter copying. The authors report 

no information on in terrater reliability (Daly, Kelley, & Krauss, 2003 ). No validity 

studies were found.
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MHT
The Minnesota Handwriting Test (MHT) (Reisman, 1999) was developed as a tool for 

identification of children with handwriting difficulties and to be used as an outcome 

measure. It  is a norm-referenced test that assesses manuscript writing in first and 

second grade children. It  purports to be sensitive to small changes in performance. It 

measures 5 criteria: readability, shape, alignment, size and spacing. Interrater 

reliability using the Pearson product-moment correlation coefficient was found to be 

high (Reisman, 1993). No validity studies were found. Test re-test reliability is 

reported as ranging from 0.58 to 0.94 (Reisman, 1993).

2.7.2 Critique of formal handwriting measures:
The MHT is based on US norms and assesses a particular style of writing which 

impacts on its applicability to other populations. Also of note is that 2 of the most 

commonly used commercially available assessments (i.e. MHT and Evaluation Tool of 

Children's Handwriting) are for children in at least grade 1 upwards. There is a lack of 

assessments related to beginner writers with the SCRIPT being the only relevant test 

applicable to kindergarten children found in this review.

Feder and Majnemer (2003) indicate issues including the number of performance 

components involved in handwriting and the subjectivity involved in assessing 

handwriting quality are aspects of the difficulties of assessment. Sudsawad, Trombly, 

Henderson and Tickle-Degnen (2001) point out that the scoring of legibility 

components can be very time consuming and:

"may not provide a dear picture of the overall readability o f the child's 

written work. Changes in slant, size, or alignment may or may not indicate 

whether the child's handwriting is easier or harder to read" (p. 519).

Holliday (1988) critiques the use of precise measurements in assessments, as these 

do not allow for the level of variability in beginner hand writers.

Interestingly, where these standardized tests have been used by OTs and compared 

to teacher evaluations, authors have reported mixed results in relation to agreement 

between teachers and occupational therapists evaluation of handwriting in studies 

(Reisman, 1991; Sudsawad et al., 2001). One interpretation of the lack of agreement 

found is that the standardized assessment is a once-off performance score in an 

artificial (non-classroom) setting, in comparison to the teacher's score which reflects 

general observation over time (Sudsawad et al., 2001). Factors such as health, 

fatigue, motivation and distractions can all impact on performance at a given time
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(Richardson, 2010 ). Ham m erschm idt and Sudsawad (2 0 0 4 ) reported how teachers 

(n = 57 ) indicated that increased legibility (6 4 .4 % ) and children being less frustrated  

by handwriting (1 4 % ) were the most im portant outcomes following OT intervention. 

The authors suggest that occupational therapists need to focus more on these 

functional outcomes that are applicable to the classroom setting rather than the  

underlying components of handwriting, which traditionally have been the focus. It  

would appear then that while it is accepted that overall legibility is what is im portant 

for m easurem ent that a method of doing this in a valid and reliable way for children 

at various levels of ability has proven difficult.

2.8 Educational perspectives on handwriting 

instruction

The need for explicit teaching of handwriting and inclusion of it as an im portant part 

of the curriculum has been advocated for children (Graham , 1999). Only a few  

studies directly investigating teacher perspectives on handwriting instruction were 

found and no published studies on handwriting practices in Ireland were found. Two 

national American studies, using surveys, reported by Graham et al. (2 008 ) provide 

the most recent information about teacher handwriting instructional practices. Both 

studies samples were selected from random samples of teachers of grades 1, 2 and 3 

throughout the US. The teachers were experienced - with approxim ately 15 years of 

teaching experience in both studies. The response rate for the first study was 153 

(7 0 %  response rate) and in the second study 169 first grade teachers completed a 

survey (6 8 %  response rate). Variability in the am ount of tim e spent teaching 

handwriting was reported in both studies. In the second study almost 8 0%  of 

teachers (n = 1 6 9 ) reported using the techniques of modelling letter form ation, 

tracing, copying and giving verba! praise. Teachers reported the importance of direct 

handwriting instruction. Asher (2 0 0 6 ) conducted a survey of teachers of all classes 

from kindergarten to grade 6 in one school district. Teachers in kindergarten to grade 

2 returned seventeen of 40 questionnaires. The results indicated the use of a variety  

of methods and programmes (including various commercially available program m es) 

to teach handwriting, with lack of a progressive plan of how handwriting should be 

taught between classes.

Graham et al. (2 0 0 8 ) also found that only 12%  (n = 169) of teachers reported being 

adequately prepared to teach handwriting following their undergraduate training. 

Pontello (2 0 0 8 ) argues that both teachers and occupational therapists require
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knowledge in the underlying processes of handwriting developm ent so th a t 

remediation can be targeted appropriately.

2.8.1 Instructional practices
The main instructional techniques traditionally used to teach handwriting are: hand 

over hand m ethod, modelling, noting different attributes of letters, use of cues, 

tracing, copying, writing from m em ory, self instruction/ correction, corrective 

feedback and use of reinforcem ent (Einhorn, 2001; Graham et a l., 2008 ).

In the education literature, studies have mainly related to investigating specific 

techniques to develop handwriting. The use of modelling, guided practice, assistance 

to correct errors (Jones & Christensen, 1999 ), live modelling along with verbal 

instruction, use of arrow cues and self correction techniques (Graham , Harris & Fink, 

2000) were reported as effective in children with handwriting difficulties. However, 

these studies had small sample sizes. The use of multi sensory techniques in 

handwriting instruction is recommended in the educational literature (Einhorn, 2001; 

Reis, 1990 ). No studies were found investigating their use.

Graham et al. (2 0 0 0 ) also administered a questionnaire to investigate children's 

attitude towards writing and found no significant change in attitude at posttest. They 

reported no change in attitude despite improvements in handwriting. Interestingly, 

this was the only study found that reported on children's attitude towards writing.

While the above studies are consistent in the type of handwriting instruction 

recommended, the studies all relate to children in the US. Cross-cultural studies are 

therefore required. Also as suggested by Edwards (2 0 0 3 ) there is a need for more 

studies of children at the very beginning of writing instruction at kindergarten level.

2.8.2 Handwriting instruction and cliildren w itli disabilities
Most of the studies found reporting on handwriting instruction for children with 

significant and /or ID  in the literature involve single case study designs (sam ple size 

1-2 ) which impacts on the generaiizabilty of findings. No articles were found which 

investigated handwriting instruction and children with DS. Methods reported to be 

effective in improving basic legibility skills such as name copying include: additional 

drill and practice with corrective feedback and praise in the case of 2 children with 

delays (DeAngelis, Me Laughlin, & Sweeney, 1995) hand over hand and dot to dot 

tracing procedures in the case of a 14 year old student with Autism (Batchelder, 

McLaughlin, Weber, Derby, & Gow, 2 009 ).
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Park, Weber and McLaughlin (2007) used an error correction procedure with 2 

preschool children with developmental delays. Each attempted letter was scored for 

legibility; reliability was 100% between the researcher and a trained researcher's 

teaching assistant. Both children were able to write the ir names independently after 

5 weeks of daily practice. Me Laughlin and Walsh (1996) investigated the effect of 

systematic behavioural teaching techniques on the name writing skills of pre

adolescent and adolescent children with moderate intellectual disabilities. The 

techniques used included task analysis, prompting, modelling and contingent teacher 

praise. Participants were reported to be able to print their names legibly immediately 

after a 6 week training programme and at follow up 10- 15 days later. Schneck and 

Amundson (2010) suggest that where children lack the prerequisite skills of 

handwriting, functional goals such as learning to write their name is most 

appropriate.

2.9 OT intervention for handwriting

The use of an eclectic approach to intervention for handwriting difficulties has been 

recommended in the OT literature by a number of authors (Cunningham-Amundson, 

1992; Case-Smith, 2002; Chu, 1997; Scheck & Amundson, 2010). Chu, (1997) 

developed a conceptual framework for intervention for handwriting; the intervention 

approaches outlined included remedial (improving underlying skills to impact on 

handwriting), task/environmental modifications, and functional (working on specific 

handwriting skills). The collaboration and education of others in relation to 

intervention strategies, as well as task modifications for handwriting are also 

considered an important part of intervention (Schneck & Amundson, 2010). An 

example of environmental modification is the use of supportive seating or alternative 

tabletops to facilitate posture of children with low tone (O'Brien & Williams, 2010).

Feder et al. (2000) outline a sim ilar OT role in intervention for handwriting. The 

authors carried out a survey using a convenience sample of 50 occupational 

therapists in Canada. The use of a sensorimotor approach was reported by 90% of 

respondents, perceptual motor approach used by 74% and motor learning approach 

by 68%. Sensorimotor approaches are based on the underlying assumption that a 

causal link exists between underlying sensorimotor impairment and handwriting 

(Denton, Cope, & Moser, 2006). Woodward and Swinth (2002) examined the practice 

of American occupational therapists in relation to multi-sensory modalities and 

activities used in handwriting remediation. Using random sampling methods, they 

surveyed 314 school-based therapists and reported findings on 198 responses

32



(6 3 .3 % ). More than 9 0%  of respondents used a multi-sensory approach and a wide 

variety of multi-sensory modalities and activities were reported.

Numerous commercially available multi-sensory programmes, such as HW T® (Olson, 

2 0 0 3 ); Loops and Other Groups (Benbow, 1999); Teodoresceau perceptuo-m otor 

program m e (Addy, 1996) are reported in the literature. For the purposes of this 

review multi-sensory approaches are considered to include sensorimotor and 

perceptual motor remedial approaches.

It  can be concluded from the above that eclectic approaches to handwriting 

intervention involving a combination of theoretical models are commonly 

recommended and used in OT practice. This can be considered to be due to the client 

centred nature of practice where therapists commonly combine approaches and 

theories to m eet the individual needs of the child. The use of an holistic client centred 

approach focused on occupational outcome has been suggested to be the most 

effective for handwriting (Schneck & Amundson, 2010 ) and for paediatric OT practice 

in general (Mulligan, 2003 ).

However, the eclectic nature of intervention raises difficulties in evaluating specific 

causes of improvements following intervention. The studies also vary in the length of 

intervention, methodological fram ework used and measures of handwriting, which 

makes comparison and definitive conclusions difficult. Despite these issues many 

studies report im provem ent following intervention. An overview of the main studies 

on handwriting intervention found in the OT literature will now be provided.

2.9.1 Studies of eclectic approaches
A number of studies have investigated the effectiveness of eclectic approaches to 

handwriting intervention. In 2 studies examining the effectiveness of eclectic 

approaches, both authors report significant increases in scores on standardized 

handwriting assessments for children with a mean age of 7.1 years (S D = 0 .4 , n = 59) 

(Peterson & Nelson, 2 0 0 3 ) and aged 7 -1 0  years (n = 29) (Case-Sm ith, 2002 ). These 

studies included a multi-sensory approach combined with other approaches. Both 

studies included a control group and intervention took place for 30 minutes over a 

num ber of months. However, the children involved in the study by Peterson and 

Nelson, while classified as economically disadvantaged, had no identified handwriting 

difficulties prior to selection. It  is unclear what aspects of the eclectic approaches 

used in these studies were responsible for these results (Zw icker & Hadwin, 2009). 

Also the control group was small in the study by Case- Sm ith, which weakens the 

results.
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In one of only a few randomised control trials, Denton et al. (2 0 0 6 ) investigated the 

effects of both sensorimotor and therapeutic practice on handwriting in 38 children 

aged 6 -1 1  years, identified with handwriting difficulties. Therapeutic practice 

consisted of handwriting practice using m otor learning strategies, including self 

evaluation. Intervention consisted of four 30-m inute  sessions for 5 weeks. The 

therapeutic practice group showed moderate im provem ent, the sensorimotor group 

showed a decline in performance and the control group showed no change. The 

authors found no explanation of the decline in performance. This study has been 

critiqued for the fact that intervention occurred on an individual basis and in small 

groups, with no details given on whether this varied between groups and the effects 

of this potentially had on results (W allen & Froude, 2007 ).

Ratzon, Efraim and Bart (2 0 0 7 ) conducted a study with 52 first grade students in 

Israel using an eclectic approach including multi-sensory, motor learning theories and 

fine m otor activities to improve writing readiness skills. Children were classified as 

coming from a mixed (Arab and Jewish population), low socioeconomic background. 

The authors report significant positive differences between performances on the 

Developmental Test of Visual motor integration (V M I) (Beery & Beery, 2 004 ) in the 

intervention group compared to the control group. Intervention was short term , 

consisting of 12 sessions once a week for 45 minutes.

2.9.2 Motor learn ing/ Cognitive approaches
These are approaches, which use the principles of motor learning theory, and have 

gained popularity in more recent studies on improving handwriting. These focus on 

the specific context in which the task occurs and facilitate the child in developing 

strategies to m eet the demands of the task (Jongmans, Linthorst-Bakker, 

W estenberg, & Smits-Engelsm an, 2003 ). Cognitive approaches include self 

instruction, verbal m ediation, im itation, practice, self evaluation and feedback 

(Zw icker & Hadwin, 2009 ).

Jongmans et al. (2 0 0 3 ) carried out 2 studies on Dutch children using a quasi- 

experim ental design to investigate a task orientated self-instruction method. In one 

study, 7 children with handwriting difficulties in regular education were compared to 

a control group without difficulties. The children in the intervention group, mean age 

7 ,92  years (SD = 0 .8 8 ), showed more improvements in handwriting quality than the 

control group after 3 months of intervention involving 18 one to one sessions.
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The sample for the second study was selected from a total sample of 145 children in 

grades 2 -6  (aged 7 -1 3  years) from two Special Education primary schools. The study 

included an intervention group (n = 18) and control group (n =  6) of children with 

identified handwriting difficulties and an intervention group (n = 1 8 ) and control group 

(n = 18) of children who scored within normal range on the handwriting measure. 

In tervention occurred in a group setting with 18 sessions, involving two 30 minute 

sessions per week. Again the children with identified handwriting difficulties who 

received intervention showed greater im provem ent than children in the control 

group. In te r and intra -individual variation was noted to be a feature of the children 

in special education, both between the children and between scores of the children at 

different stages.

Zwicker and Hadwin (2 0 0 9 ) carried out a randomized controlled trial to compare 

cognitive and multi-sensory handwriting intervention approaches. This study was of 

72 typically developing children in first and second grade. The children were divided 

into multi-sensory and cognitive intervention and control groups. No significant 

difference was found between the three groups using the Evaluation Tool of 

Children's Handwriting (ETCH) (Amundson, 1995). The authors point out these 

results may have been impacted by the short intervention time.

W eintraub, Yinon, Hirsch and Parush (2 0 0 9 ) carried out a randomized controlled trial 

which included children receiving sensorimotor intervention (n = 19), task-oriented  

intervention (n = 19) and a control group (n = 17) with children aged between 

approxim ately 7 -9  years. The children had identified handwriting difficulties. 

Statistically significant gains in handwriting legibility were reported for both 

intervention groups post intervention and 4 months later. Similar positive results 

were found with another task-oriented approach by Mackay, Me Cluskey and Mayes 

(2 0 1 0 ) who investigated the use of the Log Handwriting Program with children aged 

6 -8  years. However, the sample size was small (N = 16) and there was no control 

group, which weakens the generalizability of the results.

2.10 Intervention studies using HWT®

Olsen (2 0 0 5 ) describes HW T® as a "..developm entally based inclusive handwriting  

curriculum" p.7. She claims that HW T® can be taught in all settings -  regular 

education classes, therapy, special education classes & home. However, the range of 

available research especially in relation to the use of HW T® with children with ID  is 

sparse and none was found related to children with DS. This is surprising given its'
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developm entally arranged step by step approach to teaching handwriting using 

concrete multi-sensory m aterials to reinforce practice and create novelty -  all 

considered to be beneficial approaches to teaching children with DS and children with 

ID  in general (Hughes, 2006; Westwood, 2003; W olpert, 2 001 ). Despite a lack of 

rigorous research on H W T® , 14 US states have adopted HW T®  and training 

workshops have occurred in Canada and UK (Olsen, 2 0 0 5 ). Owens (2 0 0 4 ) comments 

th a t HW T® is often adopted by occupational therapists as it can be used with 

students with varying levels of ability.

2.10.1 HWT® studies with typically developing children
Marr and Dimeo (2 0 0 6 ) carried out a study of a group intervention using HW T® with 

36 children aged 6 .2  to 11.9 years. The children were recruited from elem entary  

schools in one area of upstate New York. The sample consisted of 13 children who 

had received some form of special education/ therapy services prior to the study. 

HW T®  and some preparatory gross & fine m otor activities were used in one hour 

sessions daily for 2 weeks. The results were based on pre and posttest measures 

using the ETCH, and also parent ratings on a Likert scale; pre, post intervention and 

at 3 month follow up. Significant changes in upper and lower case alphabet writing 

was reported both in the case of ETCH results and parent ratings.

Pontello (1 9 9 9 ) conducted a study which compared handwriting performance in a 

group using HW T® and a control group that was taught using the traditional ball and 

stick method. The sample was of first grade Canadian children from 3 classes in 2 

schools. Analysis of variance of the MHT scores indicated significant im provem ent in 

the group using HW T® in comparison to the control group in the areas of overall 

printing skills, alignm ent of letters on the baseline and size of letters.

Schultz-Krohn, Boener, Dinh and Phelan (2 0 0 8 ) report positive findings for the 

im plem entation of HW T® with 15 homeless children using a short term  intervention  

of 12 sessions of 15 -20  minutes duration, with 3 sessions per week. The children, 

who were aged between 6 to 8 years, were assessed using the MHT pre and post 

intervention. Pre test results indicated that approxim ately 90%  children (n = 3 3 ) had 

handwriting difficulties; post test results indicated improvements (although not 

significant) in the areas of rate, legibility, alignment and size. While the authors 

describe the design as quasi-experim ental pre-test/post-test, the use of a 

convenience sample, the absence of a control group, high attrition rate with a small 

number of children (n = 15) completing the intervention weaken the strength of the 

findings.
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2.12 Chapter summary

The legislative fram ework for inclusive practice in Ireland is very recent. Issues of 

concern in relation to implementing inclusive policy and ensuring high quality practice 

include adequate educational and health staff resources, training for teachers, and 

the need for coordination and collaboration between education and health services. 

In  particular, there is a lack of studies on inclusion outcomes for children with DS at 

an international and local level. All these issues are particularly pertinent in the Irish 

context. While handwriting is an im portant part of classroom participation, a lack of 

emphasis is placed on the teaching of handwriting in the current Irish curriculum for 

prim ary schools.

Teacher assessment of handwriting is typically by informal observation. In contrast, a 

num ber of standardized handwriting assessments of handwriting are present in the 

OT literature with emphasis being placed on the components of handwriting. There is 

a lack of standardized tests for children at the beginner writing stage. A variety of 

handwriting instruction and intervention techniques are reported in the education  

literature with modelling and use of cognitive techniques most commonly reported.

OT Intervention approaches for handwriting reflect the client centred nature of OT 

being mostly eclectic in nature. Approaches include multi-sensory, motor learning or 

task-oriented and cognitive strategies. While results of studies are difficult to 

compare due to the range of standardised assessments used, variations in length and 

type of interventions, overall improvements in handwriting have been found across a 

number of studies. Few studies investigating the use of the HW T® programme were 

found and these overall reported positive results. However, these have m ainly been 

carried out with typically developing children and included small sample sizes.

There is a dearth of studies on handwriting and children with significant disabilities 

and these are mostly single case study designs so results cannot be generalized. 

However, intervention studies to date have mainly focused on measures of 

handwriting performance. There is a need to develop measures of intervention  

outcomes that include measures of participation, and teacher/parent/child  

perspectives related to intervention.
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Chapter 3

Literature Review

Occupation of prew riting/handw riting:

Child & tasi<



3.1 Introduction

This chapter examines the child and task aspects of the occupation of 

prewriting/handwriting. Handwriting is a very complex motor skill and involves 

integration of a num ber of systems. This includes proprioceptive, tactile and auditory 

processing, cognitive abilities, language processing, visual-m otor integration, fine 

m otor skills, postural control and motivation (Schneck & Amundson, 2010; Sm its- 

Engelsman & Van Galen, 1997; Virji-Babul, 1999). This review is limited to a 

discussion of the developm ent of pre/hand-writing skills in typically developing 

children aged up to 14 years and children/adults with DS. The review will not report 

on literature related to handwriting speed, gender, handedness issues or the issues 

surrounding composition of sentences and fluency in writing as these topics. While 

these are im portant issues for consideration in relation to handwriting they are not 

addressed in the current study: this is due to the extensive nature of the study; as 

an investigation of a collaborative approach and the necessity to place limits around 

the extent of the exploration of the subject of handwriting with children with DS.

The chapter begins with an introduction to the developmental sequence of 

prewriting/handwriting and the concept of writing readiness. For the purposes of 

organization of literature, this chapter will review the literature related to 

prewriting/handwriting developm ent in children, both typically developing and with 

DS, by subcategorising the information under the 3 broad headings of sensorimotor, 

cognitive and psychological components. Literature related specifically to children 

with DS and handwriting abilities is reviewed following this. The chapter ends with a 

discussion of how the current debate about developm ent of m otor skills and child 

with DS fits with ecological models of motor development.

3.2 Developmental sequence of handwriting

The overall sequence of developm ent of writing in typically developing children has 

been documented in the literature (McGee & Richgels, 2000; Schneck & Amundson, 

2010; Tan-Lin, 1981). The sequence described is from scribbling, to drawing 

geometric forms, to copying letters. In relation to how letter form ation is acquired, a 

study by Tan-Lin (1 9 8 1 ) outlined the following sequence: controlled scribbles; 

discrete lines, dots, or symbols; straight-line or circular uppercase letters; other 

uppercase letters and lowercase letters, numbers, and words. The results of this
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study were based on investigating the sequential stages in a sample of 110 typically 

developing children aged 3 to 5 years.

Handwriting legibility is commonly defined in relation to factors which influence 

'legibility'; mainly; correct letter form ation, size and height of letters, alignm ent, 

spacing (between individual letters and words) (Graham et a l., 2001; Tomcheck & 

Schneck, 2006 ).

3.2.1 Writing readiness
Writing readiness refers to the child being at a stage of readiness to write. Many 

factors influence the age at which a child can be deemed 'ready', including; 

environmental opportunities afforded to the child in relation to prewriting activities 

and the interest level of the child, along with the child's own rate of developm ent 

(Scheck & Amundson, 2 0 1 0 ). In the literature, writing readiness is generally reported 

to be between 4 - 6  years of age (Lam m e 1979, Laszio & Bairstow, 1984 as cited in 

Scheck & Amundson, 2010 ).

Six prerequisite (prew riting) skills, needed for writing readiness outlined in the 

literature are: Small muscle developm ent, eye-hand coordination, ability to hold 

utensils or writing tools, the capacity to form basic strokes smoothly, such as circles 

and lines; letter perception and orientation to printed language (Donaghue, 1975; 

Lamme, 1979).

Authors have contended that formal instruction should occur after the child is able to 

copy the first 9 forms in the VM I (Benbow, Hanft, & Marsh, 1992). The nine forms 

include: vertical and horizontal lines, circle, square, oblique cross, and triangle. Weil 

and Amundson (1 9 9 4 ) found that the children that were able to copy the first nine 

forms in the VM I were also able to copy a significant am ount of letters. Secondly, as 

the ability to copy the 9 shapes increased, so did the ability to copy letters. Daly et 

al., (2 0 0 3 ) reported sim ilar findings in relation to overall legibility scores. Their 

findings were based on 59 typically developing children in kindergarten, aged 54 to 

64 months. Other authors have highlighted the importance of readiness in 

kinaesthetic awareness and cognitive awareness (Benbow, 1995; Marr et al., 2 001 ). 

The pre-requisite skills will be discussed in further detail under appropriate sections 

later in this chapter.
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3.3 Sensorimotor aspects of handwriting

For the purposes of this review, sensorimotor aspects of handwriting are discussed 

under the following subheadings: kinaesthetic perception, visual perception, visual 

m otor integration, fine motor skills and body posture. In reality all these 

subcomponents are interlinked with each other and with the other components in any 

handwriting task. Therefore, most studies found use correlation coefficients between 

tests of various sensorimotor aspects and handwriting skills.

3.3.1 Kinaesthetic awareness
Kinaesthesia refers to information from touch (receptors in the skin) and 

proprioception (receptors in muscles and jo in ts), which combine to provide 

kinaesthetic awareness or feedback. Recent suggestions from neuroscience indicate 

that the perceptual process, which guides m ovem ent, is thought to be stored in 

'body-centred coordinates'. This means that the sensory information received during 

m ovem ent is interpreted and stored at a 'body level' in that it is generated by the 

person's body relationship to the task (Rao, 2 006 ). This interpretation suggests that 

the 'feel' of the m ovem ent is im portant. It  is now widely accepted in the field of 

motor learning that afferent feedback is used when learning a new motor skill (Rao, 

2 006) such as letter form ation. The afferent feedback in relation to handwriting  

includes the feedback from pressures exerted on writing tool and surface, from  

movements of arm , hand and fingers as well as visual input. This is particularly  

pertinent to this current study as the HW T® programme is a multi-sensory  

program m e, including many m aterials that provide a variety of kinaesthetic  

experiences while teaching letter formation.

As the plan of m ovem ent is created according to kinaesthetic information that is 

stored in m emory about the m ovem ent, motor planning is therefore linked in the 

literature to the concept of kinaesthesia (Benbow, 1990; Cunningham Amundson, 

1992). Motor planning will be discussed more later in this chapter. This confirms 

earlier suggestions in the literature that kinaesthetic awareness provides information  

about directionality during letter formation (Benbow, 1995; Cunningham Amundson, 

1992) and ongoing error information as the child is engaged in writing tasks (Tseng & 

Cermak, 1993 ). As the child masters the task of letter formation and they start to 

write at speed, they rely more on feedback from kinaesthetic sources rather than 

vision (Ziviani & W allen, 2006 ).
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Studies into the relationship between kinaesthetic awareness and handwriting report 

mixed results. Schneck (1991) found that children who had poor grasps and poor 

handwriting also had decreased kinaesthetic feedback, however the overall sample of 

children was 30 and those identified with poor grasps was only 12. The small sample 

size lim its the power of the results. Ziviani, Hayes, and Chant (1990) measured 

kinaesthesia in 34 children with Spina Bifida aged 6.16 to 13.42 years. They found 

that kinaesthesia along with the age of child was responsible for 71% of the 

variability of le tter formation. However, Tseng and Murray (1994) did not find a 

significant relationship between kinaesthesia and handwriting performance.

A number of kinaesthetic based programmes to facilitate development of handwriting 

have been developed which use multi-sensory materials and techniques to enhance 

feedback (e.g. Benbow, 1990). Ziviani and Wallen (2006) argue that no clear 

evidence linking kinaesthetic training to improved handwriting is apparent in the 

literature. For example, in a randomised control tria l, Sudsawad et al. (2001) found 

no differences between groups given kinaesthetic training and those not.

Authors have suggested that difficulties with tactile and kinaesthetic functions exist in 

children with DS (Brandt, 1996; Brandt & Rosen, 1995). Pehoski (2006) suggests 

that this may cause children with DS problems with establishing motor programmes 

needed for handwriting and impact on pencil grasp. Grip strength of children with DS 

has also been found to be low (Novak Hoffman, Lusardi Peterson, & Van Dyke, 

1990). However, Almeida et al. (2000) conclude from their review of research on 

individuals with DS that the idea of specific proprioceptive difficulties is not 

supported.

3.3.2 Body posture and handwriting
The importance of body posture to handwriting performance has been suggested 

(Yeats, 1997). Rosenblum, Goldstand and Parush (2006) point out the lack of 

research in the relation to ergonomic factors and handwriting performance. Findings 

of 2 recent large scale studies, on children in grades 2-3, suggest significant 

differences between children classified as having poorer handwriting, in relation to 

body positioning and pencil grip, when compared to children with good handwriting 

(Parush, Levanon-Erez, & Weintraub, 1998; Rosenblum et al., 2006). Despite 

comments on the possible effect, no studies were found in the literature, which 

directly investigated the impact of low muscle tone on body posture and handwriting 

(Ziviani & Elkins, 1993; Cunningham Amundson, 1992).
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A link has been suggested between the prevalence of hypotonia in the DS population

and deficits seen in motor skills (Davis & Kelso, 1982 as cited in Shum way-Cook &

W oollacott, 1985; Lauteslager, Verm eer, & Helders, 1998) including functional hand 

skills (Edwards & Lafreniere, 1995). Shumway-Cook and Wollacott (1 9 8 5 )  

investigated the mechanisms involved in postural control in a sample of 6 children 

with DS and 11 typically developing children aged 15 months to 6 years. The 

responses of the children with DS suggested delay in developm ent. However, the  

sample size was very small and the subjects were matched by chronological age and 

not by mental age. Almeida et al. (2 0 0 0 ) reviewed this and other studies and 

concluded that there is no clear link between hypotonia and difficulties in motor skills 

found in individuals with DS. Vicari (2 0 0 6 ) suggests that hypotonia may be

connected with unusual postures seen in children with DS.

Ziviani and Elkins (1 9 9 3 ) observed writing posture in their study of 24 children with  

DS. They reported that after a short tim e performing a writing task:

"..writing posture became m ore slouched. Postural control throughout was 

poor with children resting on their arm s for support and dropping their 

heads.."  (p. 143)

3.3.3 Fine motor skills and handwriting
Authors have suggested that difficulties with fine motor control can lead to difficulties 

with pencil control and forming letters accurately (Alston & Taylor, 1987; Levine, 

Oberklaid, & Meltzer, 1981). Authors have found significant correlations between a 

test of eye-hand coordination and motor control and handwriting performance in 

typically developing children (Cornhill & Case-Sm ith, 1996; Tseng & Murray, 1994). 

In contrast, Ziviani et al. (1 9 9 0 ) did not find this significant relationship when 

comparing scores on this test with handwriting legibility with children with Spina 

Bifida.

3.3.4 Fine motor skills and children with DS
A significant difference in the ability of children with DS to grasp and m anipulate  

objects in comparison to a non DS population has been reported in a num ber of 

studies in the literature (Edwards & Lafreniere, 1995; Kearney & Gentile, 2002 ). 

However, small sample size and issues with sample matching weaken the strength of 

the findings of these studies. Overall, the literature points to significant difficulties 

with fine m otor skills in the DS population. Hogg and Moss (1 9 8 3 ) assessed preschool 

children with DS and typically developing children and found significant differences in 

how the children performed on scales related to fine m otor developm ent.
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Spano et al. (1 9 9 9 ) investigated scliool aged cinildren with DS (n = 2 2 ). The children, 

aged between 4 .5  and 14 years, including 13 males and 9 fem ales, were assessed 

using the Movem ent ABC and the VM I. From developing a profile of each child's 

performance on each subtest, they concluded that all the fine m otor skills assessed 

were 'severely im paired', with accuracy in bimanual skills being delayed and showing 

minimal amounts of developm ent with age.

Dolva et al. (2 0 0 4 ) conducted a study in Norway with 43 children with DS aged 5 

years, focusing on functional daily activities, such as dressing. The children were 

reported to be most delayed in those daily activities that required fine m otor skills. 

Sacks and Buckley (2 0 0 3 ) suggest that children with DS may not reach the same 

levels of fine m otor coordination as typically developing children.

3.3.5 Pencil grasp and handwriting
The ability to hold the writing im plem ent is considered im portant to writing readiness 

(Donaghue, 1975; Lamme, 1979) and the control of m ovem ent of the im plem ent to 

legibility (Levine et a l., 1981; Martlew, 1992 ). Therefore, the level of m aturity of 

pencil grasp is considered to be linked to handwriting abilities.

The most m ature form of grasp is commonly taken to be the dynamic tripod grasp. 

Most authors agree that in typically developing children this grip becomes established 

between 4 -6  years (Schneck & Henderson, 1990 ). Schneck and Henderson (1 9 9 0 )  

carried out one of the largest and most detailed studies which investigated the 

developm ental progression of pencil grasp. This study involved 320 typically 

developing children aged 3 to 6 .11  years with 20 boys and 20 girls a t each 6 month 

interval.

Schneck (1 9 9 1 ) carried out a study to determ ine if any differences in grips existed 

between children with poor and good handwriting. Sixty typically developing first- 

grade children (aged 6 to 7 .1  years) were selected from one school classified by their 

teachers and 3 independent raters as either having good (30  children) or poor (30  

children) handwriting. A statistically significant difference was found between the two 

groups, with children with poor handwriting having less m ature grips. Burton and 

Dancisak (2 0 0 0 ) investigated if the level of grip used affected drawing accuracy on a 

specifically designed drawing test with a sample of 60 children aged 3 -5  years. The 

author's report that those children who scored at the highest grip level had the  

highest drawing accuracy score and those who scored at the lowest grip level had the  

lowest drawing accuracy score. The age of the children and the em ergent nature of
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skills may partially explain these results. Notable are the contradictory findings in a 

large scale study of a random ly selected sample of 282  Australian children, from 4 

primary schools where children were aged 8 to 14 years (Ziviani & Elkins, 1985 ), 

however the older age of these children may partially explain these results.

Modifications to facilitate pencil grasp
Various studies have investigated w hether alterations to size, length and type of 

writing im plem ent used impacts on the m aturity  of pencil grasp. Myers (1 9 9 2 ) (as 

cited in Yakimishyn & Magil-Evans, 2002 ) and Benbow (1 9 9 5 ) have suggested that 

hand and wrist position when writing could be facilitated by the use of a vertical 

writing surface. Myers also suggested that the use of a small piece of chalk would 

facilitate a more m ature grip. A study of 51 typically developing children aged 2 3 -2 4  

months supports these suggestions (Yakimishyn & Magill- Evans, 2 0 0 2 ). They found 

that a most m ature grasp pattern was produced when the children used crayons 

(short length) on a vertical surface (in comparison to a flat surface). Myers (2 0 0 6 )  

proposes th a t the use of a slanted board at 20 degrees is suitable for older preschool 

children who are engaged in letter writing as it encourages the child to rest both their 

hand and their wrist on the work surface. This position is im portant for the  

developm ent of a tripod grasp. No studies directly addressing this were found 

however despite the fact that the use of a slanted board is recommended in the  

literature (O'Brien & Williams, 2010 ).

Contradictory evidence is reported in the literature regarding links between pencil 

grip and handwriting skills. Comparison between studies however is difficult as the  

studies have tested various age groups, used different measures of handwriting and 

emphasized different factors effecting grip.

Carlson and Cunningham (1 9 9 0 ) had found no significant relationship between  

diam eter of writing im plem ent and either level of pencil grip or writing accuracy in 

typically developing children. Oehler et al. (2 0 0 0 ) investigated the effect of pencil 

size and shape on prewriting skills with 126 kindergarten children performing  

drawing tasks with standard, triangular and large d iam eter pencils; no differences 

were found. Burton and Dancisak (2 0 0 0 ) in their study with 60 typically developing  

children (aged 3 -5  years) compared performance on 5 different diam eters. 

Increasing the d iam eter of writing implements led to increasing the level of grip 

attained, but no changes in drawing accuracy were reported.
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3.3.6 Children with DS and pencil grasp
Novak Hoffman et al. (1 9 9 0 ) investigated pencil grasp with a large sample of children 

with DS. The developmental grasp patterns outlined in the Erhardt Developmental 

Prehension Assessment were used to assess the pencil grasps of 107 children 

between the age of 1 -19  years. While the children overall followed the same 

sequence of pencil grasp developm ent as outlined in this assessment, there was a 

wide variability in the tim e at which each was achieved. The average age range 

reported for acquiring a m ature dynamic tripod grip was anywhere between 5 -1 2  

years. In the case of more im m ature grasp average age range reported was 4 -8  

years for static tripod grasp and 2 -5  years for digital pronate grasp.

Virji-Babul (1 9 9 9 ) report that an early tripod grasping pattern (pencil held against 

the hand with the base of the thum b) can persist in children with DS for a number of 

years. In Ziviani and Elkins' study (1 9 9 3 ) of 24 DS children, a range of pencil grasps 

are reported including: m ature dynamic tripod grasp (3 children); static tripod grasp 

(5  children); other variations (1 4  children) which mainly consisted of placement of 

the thum b, index, middle and ring finger on the shaft of the pencil, and 6 children 

used a fisted grip.

3.3.7 Vision and visual perception
Visual perception refers to the ability to interpret visual information. Visual processes 

form an im portant component of handwriting as they provide feedback on spatial 

orientation, in particular to the horizontal (Sm yth & Silvers, 1987); size (van Galen 

et al., 1989 as cited in Graham and W eintraub, 1996) and letter formation (Ellis, 

1982 as cited in W eintraub and Graham , 2000 ). Children who are learning to write 

rely more on visual feedback than kinaesthetic feedback (Ziviani & Wallen, 2006 ). 

The link between visual perception and handwriting has not received much attention  

in the literature and previous reviews have highlighted the weakness of the evidence. 

For exam ple, Tseng and Cerm ak (1 9 9 3 ) review 4 previous studies investigating 

correlations between visual perception and handwriting ability. Of these 4 studies, 2 

report a slight relationship however Tseng and Cermak question the validity of results 

from these studies because of the nature of tests used to measure visual perception 

and the lack of detail about how data was analysed. More recent studies have 

reported some evidence of a link. Tseng and Murray (1 9 9 4 ) found that for a group of 

good hand writers visual perception contributed most to the legibility of handwriting. 

Also, Volm an, van Schendel, and Jongmans (2 0 0 6 ) found that children with 

handwriting problems scored significantly lower than a control group in the area of 

visual perception, although visual perception was not found to be a significant
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predictor of quality of handwriting of children with handwriting problems. Both these 

studies used control groups and more rigorous statistical analysis procedures than 

previous studies and therefore suggest that some relationship exists between 

handwriting ability and visual perceptual abilities.

3.3 .8  Children with DS and Vision
There is significant evidence in the literature for the presence of a num ber of visual 

difficulties in children with DS. This includes refractive errors such as long and short

sightedness, astigm atism  and strabismus (or squint), accommodation problems, 

nystagmus. High incidences of refractive errors and strabismus have been reported  

in the literature (M on-W illiam s et al., 2000 ). A number of studies have shown that 

children with DS have reduced ability to accommodate to near objects (Woodhouse, 

Meades, Leat, & Saunders, 1993; Woodhouse et a l., 1996). This has significant 

implications for learning in general, and especially for tasks such as handwriting, as 

near vision is out of focus. Even in the absence of and the correction of any refractive  

errors, the lack of accommodation to near objects, has been reported to be large, 

(Cregg et a l., 2 001 ). Visual acuity (which refers to the level of vision, with any 

correction for refractive errors) has also been shown to be reduced in the DS 

population (Ffion, Bromham, Woodhouse, & Candy, 2004; Little, Woodhouse, 

Lauritzen, & Saunders, 2007 ).

3.3.9 Visual motor integration
Visual m otor integration refers to the interpretation of visual information and 

production of a m otor output. It  includes both visual perception and motor 

coordination. Its  link with handwriting has been investigated in numerous studies and 

will now be discussed. The VM I (Beery & Berry, 2004) requires the child to copy 

developm entally arranged geom etric shapes and the child's ability to im itate shapes 

is also included. The VM I was one of the most commonly used tools during 

assessment by therapists working with children with handwriting difficulties (Doyle & 

Goyen, 1997; Feder, Majnem er, & Synnes, 2 000 ). It  has been subjected to 

substantial psychometric testing and its validity and reliability has been 

demonstrated by a num ber of studies (Beery & Berry, 2004; Goyen & Duff, 2005;  

Weil & Amundson, 1994).

Numerous studies using this test have been conducted on typically developing 

children and/or children with non-specific learning disabilities. Most of these studies 

have used correlations and have reported strong relationships to handwriting abilities 

(Weil & Amundson, 1994; Cornhill & Case-Smith (1 9 9 6 ); Marr et al., 2001; Volman 

et al., 2 0 0 6 ). One study found, investigated the correlation between the VM I and

48



handw riting  in 10 children w ith  C erebral Palsy aged 5 Vi to 6 Vz years and a control 

group of 4 0  typ ica lly  developing children (Desai & Rege, 2 0 0 5 ) . High correla tions  

w ere  reported , using Pearson's correlation  coeffic ient, betw een V M I and handw riting  

scores for th e  w hole sam ple both pre and post in terven tion .

3.3 .10 Children with DS and Visual- motor integration
C onnolly, M organ, Russell and Fulliton (1 9 9 3 ) reported difficulties w ith v isu a l-m o to r  

coordination in a sam ple of 10 children with DS who w ere  involved in a longitudinal 

study which used the  B ru in inks-O seretsky Test of M otor Proficiency (BO TM P). This  

finding was reported  as consistent w ith findings in a previous study on th e  sam e  

children (C onnolly , M organ, & Russell, 1 9 8 4 ). Spano e t al. (1 9 9 9 )  adm in istered  the  

V M I to  22  children w ith DS, aged betw een 4 .5  and 14 years. The authors  reported  

th a t the  children scored below age equ iva len t on the  tes t; percentile  scores being  

below  th e  5th  percentile . I t  should be noted th a t th e  authors w ere  com paring  

perfo rm ance o f th e  DS children to norm ative  data  for these tests , which re lates  to 

typ ically  developing  children.

3.4 Cognitive processes and handwriting

I t  is w idely  accepted th a t handw riting  involves an in teraction  betw een low er level 

p e rce p tu a l-m o to r processes (as have been discussed) and h ig h er-leve l cognitive  

processes (G ra h a m  & W ein trau b , 1 9 9 6 ; van G alen, 1 99 1 ; W ein traub  e t a l., 2 0 0 9 ) .  

O nly a few  studies d irectly  looking a t cognitive processes and handw riting  w ere  found  

in th e  lite ra tu re . For the  purposes of this review , the  follow ing areas of cognitive  

processes which have been h ighlighted in the lite ra tu re  (V o lm an  e t a l., 2 0 0 6 ; Ziviani 

& W allen , 2 0 0 6 ; Rao, 2 0 0 6 )  will be discussed. These are: a tten tio n , m em o ry , and 

specific language processes and m o tor planning.

3.4.1 Attention
A tten tio n  is seen as the  m ain contro ller of perception , decision m aking and response  

selection cognitive  processes used in any task (D u lan ey  & Tom porow ski, 2 0 0 0 ) .  

A tten tio n  is required  for m otor learn ing to  occur (E m an ue l, Jarus and B art, 2 0 0 8  as 

cited in O 'Brien and W illiam s, 2 0 1 0 ) . Selective a tten tio n  refers to the  ab ility  to  a ttend  

to  re lev a n t stim uli related to  a task  and be able to inhibit irre levan t s tim uli. Feder 

and M a jn e m e r (2 0 0 7 )  suggest th a t the  level of a tten tio n  can affect the  practice level 

of h an d w ritin g , th e reb y  im pacting on handw riting abilities.
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3.4.2 Children with DS and attention
In  their review, Dulaney and Tomporowski (2 0 0 0 ) looked at studies which

investigated the impact of practice and training on information processing in 

individuals with ID  in general and in individuals with DS specifically. As well as 

findings which suggest improvements can be made in cognitive processing with a lot 

of practice, one interesting finding was that individuals with ID  have difficulty 

inhibiting irrelevant information. This they conclude leads to being easily distracted  

and having difficulties responding to changing demands during tasks. In the studies 

reviewed by the authors the participants required twice as many practice

opportunities to develop autom atic encoding. Sim ilarly, Guazzo (2 0 0 7 ) suggests that 

due to difficulties with attention children with DS are continuously moving their 

attention, which impacts, on their quality of learning. Ziviani and Elkins (1 9 9 3 )  

observing 24 children with DS during handwriting tasks stated that:

" ..w ith few exceptions chiidren rushed to commence the tasl<s and a fte r a 

short period o f tim e dem onstrated wandering attention...."  p. 142

3.4.3 Memory and Language
I t  is a widely accepted fact that children with DS have difficulties with verbal short

term  and working m em ory which are related to difficulties with the processing of

verbal information and a relative strength in visual spatial processing (Chapm an & 

Hesketh, 2001; Jarrold & Baddeley, 2001; Lanfranchi, Jerman, & Vianello, 2009; 

Laws, 2004; Laws, Byrne, & Buckley, 2000).

Not surprisingly, studies have shown that individuals with DS find it difficult to 

perform a m ovem ent following verbal instructions, internalise verbal instructions take  

longer to perform tasks when verbally instructed and showed a more positive ability 

to transfer information when presented with demonstration or visual information first 

(Elliott, Weeks, & Gray, 1990; Maraj, Hillman, Jeansonne, & Ringenbach, 2 003 ). 

Guazzo (2 0 0 7 ) points out that as only what is processed in working m em ory can pass 

into long term m em ory and that the greater the variability in practice the more 

complete a motor program m e will be formed for individuals with DS. This is 

interesting given the fact that HW T® facilitates variability in practicing letter 

form ation with a variety of materials while continually reinforcing the same pattern of 

letter formation.
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3 .4 .4  W riting readiness
Me Gee and Richgels (2 0 0 0 ) discuss how the developm ent of drawing skills and later 

letterform s is linked to the developm ent of the concept of drawings and letters 

having a meaning. They describe how a child begins with various scribbling 

movem ents once they are able to grasp a writing tool. This then moves toward more 

intentional controlled movements (drawing lines etc) to eventually representational 

drawings during the ages of 2 -5 . There is a gradual development in their 

understanding of drawings and letters as representations and symbols. This can be 

linked to the concepts of letter perception and orientation to printed language 

suggested by Donaghue (1 9 7 5 ) and Lamme (1 9 7 9 ) as prerequisites skills of writing. 

They described letter perception as the ability to recognize, understand the accuracy 

of m ovem ents needed to form letters and to give verbal descriptions of w hat is seen. 

Orientation to printed language was described as including the visual analysis of 

letters and words and right-left discrimination. Scheck and Amundson (2 0 1 0 ) suggest 

that if children are unable to recognise letterform s and understand that the letters 

represent written language, and then there cannot be an expectation that they will 

be able to write. Martlew (1 9 9 2 ) reported a strong positive correlation between 

handwriting scores and literacy skills in young children. Therefore, the link between 

early literacy (learning of language, phonology, spelling) and developing the ability to 

write letterform s is considered significant. Learning to write and read is seen as a 

process that happens at the same tim e (McGee & Richgels, 2000; Tem ple, Nathan, 

Tem ple, & Burris, 1993).

While reading skills are an area of relative strength for individuals with DS, there 

exists significant variability in the level of ability attained with some children 

remaining non readers (Laws & Gunn, 2002; Snowling, Nash, & Henderson, 2008; 

Turner & Alborz, 2003). Ziviani and Elkins (1 9 9 3 ) describe how 6 of the 24 children 

with DS in their study were unable to recognize or reproduce written symbols, 

including shapes, letters and words and a little over half the sample were able to 

both read and write a sentence. In particular, evidence suggests that reading 

comprehension is an area of significant difficulty (Byrne, MacDonald, & Buckley, 

2002; Kay-Raining Bird, Cleave, & McConnell, 2000).

Writing readiness and cognitive readiness
An associated area to language developm ent is the understanding of concepts. In 

order for a child to follow verbal instructions for exam ple, letter form ation, a 

cognitive understanding of w hat can be term ed positional language or 'spatial 

locatives' (such as 'up', 'down' 'on ' etc) is necessary. Only one study was found which 

directly investigated the link between cognitive understanding of spatial and temporal
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locatives and handwriting, i^arr et al. (2 0 0 1 ) found a low relationship between 

understanding of spatial concepts and handwriting with a sample of 138 typically 

developing kindergarten children aged between 4 years 11 months and 6 years 7 

months. This result may be partially due to the age of children chosen in the sample, 

as an understanding of the concepts would be expected at this age.

Fayasse, 1997 (as cited in Laws & Lawrence, 2 0 0 1 ) suggests that while children with 

DS may attain understanding of prepositions or spatial locatives in the same order as 

typically developing children, the rate of a tta inm ent is significantly delayed in 

comparison to typically developing children and other children with ID .

3.4.5 Motor planning and development of motor programmes
W eintraub and Graham (2 0 0 0 ) discuss the concept of orthographic coding; they  

define it as

"...the ability to develop an intact representation of the letters o f the alphabet 

and rapidly and accurately encode and reproduce them from memory."

(p. 123).

While they found that orthographic coding made no significant contribution to the 

prediction of handwriting abilities in their study, the concept is closely linked to motor 

planning, which will now be discussed.

Motor planning is involved in the planning, sequencing and execution of individual 

letterform s and letters in words (Cunningham Amundson, 1992). As m otor planning 

is especially necessary to carry out unfam iliar m ovem ents, its role at the start of 

learning to write is important. Motor programmes refer to -  "a centrally stored plan 

of action or sequence of m ovements" (Schm idt, 1988 as cited in Ziviani & Elkins, 

1993). Developing motor programmes of correct letter form ation is essential to 

learning to form letters (Richardson, Davey, Done, & Adams, 2 0 0 6 ). Studies 

investigating the link between m otor planning and handwriting abilities have 

produced mixed results (Ziviani et al., 1990; Laszio & Broderick, 1991; Tseng (1 9 9 1 )  

as cited in Tseng & Cerm ak, 1993).

3.4.6 Children with DS and motor planning
Motor planning is one area which has been identified as an area of difficulty for 

children with DS (Mon Williams et al., 2000; Sacks and Buckley, 2003; Guazzo, 

2007).
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Almeida et al. (2 0 0 0 ) reviewed earlier studies looking at m ovem ent sequences and 

conclude that individuals with DS appear to have more difficulty when sequences of 

movements are involved. Authors have suggested that these difficulties are due to 

difficulties maintaining attention to task (Almeida et al., 2000 ); cognitive delay in 

decision-making processes (Latash & Anson, 1996); difficulty creating appropriate 

schema and timing of actions (Charlton, Ihsen, & Lavelle, 2000 ). Difficulty with 

praxis, which includes planning, execution and sequencing of movements, has been 

identified for children with DS (Fidler et a l., 2005a; Guazzo, 2007 ). All these studies 

point to difficulty with forming an accurate motor programme.

Sacks and Buckley (2 0 0 3 ) conclude, in their review of literature regarding motor 

development in children with DS, that increased levels of practice are needed to 

develop m otor programmes. Latash (2 0 0 0 ) argues that intervention should be 

focused on enhancing this by helping the person with DS explore a wider range of 

motor solutions. Welsh and Elliott (2 0 0 0 ) from their review of studies with individuals 

with ID  (som e of which involved individuals with DS); suggest that variability in 

practice, with active problem solving, helps long-term  retention and transference in 

motor skills. This leads on to consideration of the psychological components of 

handwriting performance.

3.5 Psychological aspects of handwriting

As the acquisition of writing skills is a complex process that requires much effort on 

the part of the individual child, the importance of the child being ready to write and 

formal instruction not beginning too early has been suggested (Laszio & Broderick, 

1991). Lamme (1 9 7 9 ) has suggested that if formal instruction begins too early 

be'ore the pre-requisite skills are developed, it can lead to early failure by the child, 

which subsequently lowers motivation.

Although the role of psychological factors such as interest and engagem ent in 

drawing and handwriting activities (Me Gee & Richgels, 2000 ) and the importance of 

motivation (Chu, 1997) has been alluded to in the literature, no studies were found 

which directly investigated these issues in relation to handwriting with children. This 

is surprising given the fact that handwriting is such a complex motor skill, typically 

requiring much practice and repetition to gain mastery. Dunsmuir and Blatchford 

(2304) found that teacher assessment of the child's attitude to writing was strongly 

associated with subsequent child writing abilities. They conclude that an im portant
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aspect to promoting developm ent of writing may be capturing the child's interest and 

enjoym ent.

Interestingly, Ziviani and Elkin (1 9 9 3 ) study of children with DS was the only study 

found which interviewed the children about their perception of their own writing 

ability. Despite the fact that the authors found significant delay in handwriting 

abilities, 21 of the 24 children (8 8 % ) said they were 'good writers' and all 

commented that they enjoyed writing. Trenholm and Mirenda (2 0 0 6 ) found that over 

7 0%  of parents of children with DS aged 5 to 13 years (n = 108) reported their 

children were "very" or "somewhat" interested in learning to write. However, authors 

have suggested that children with DS are difficult to m otivate and lack persistence 

when learning new tasks (Fidler, 2006; Fidler, 2005b).

3.5.1 Children with DS and mastery motivation
Studies have reported motivational issues involving low levels of persistence at tasks 

and high levels of off-task behaviour (Kasari & Freeman, 2001; Landry & Chapieski, 

1990; Pitcairn & W ishart, 1994; Vlachou & Farrell, 2000 ).

W ishart (1 9 9 3 ) summarizes findings from studies carried out in Edinburgh in the 

previous 10 years. These studies investigated object concept developm ent in children 

aged 0 -5  years. The author reported repeated examples of poor engagem ent, 

avoidance strategies and instability in success in tasks during assessments. Task 

avoidance included the refusal to attend to task or 'switching out' in younger children 

and use of distraction activities to divert attention from the task in older children. The 

author concludes from findings that:

"..the  children with Down's Syndrome typically seem ed prepared to work hard 

only on tasks which fell within a very narrow ly-defined cognitive range, those 

only slightly m ore or less difficult than their current stage o f developm ent" p. 

5 0-51 .

Pitcairn and Wishart (1 9 9 4 ) conducted a study to look at the responses of children 

with DS to an impossible task. The children with DS were aged 3 -5  years and 

comparison groups of children matched for chronological and mental ages were used 

in the study, all groups containing 10 children each. The children with DS persisted 

the longest at the impossible task, but showed no ability to use problem-solving 

strategies, continuing to try the same methods. The authors recorded off task 

behaviours and in the case of children with DS these were found to have 'switching 

out' behaviours, similar to those described in the previous study discussed.
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Fidler et a l. (2 0 0 5 b )  reported th a t children w ith DS looked for significantly m ore help  

to  com plete  a m o tor task than both children w ith  developm enta l delays and typical 

developing children in com parison groups. The authors recom m ended the  use of 

'errorless learn ing techniques' and targ e ting  o th er areas of strength .

Duffy and W ishart (1 9 9 4 )  report on 2 studies th a t looked a t the  advan tag es  of the  

'errorless learn ing s tra teg y '. In  the  first study, children w ith DS, aged 6 -1 0  years  

w ere com pared to  a group of typ ically  developing children. The children w ere  tau g h t  

s im ilar tasks using an errorless and a tria l and e rro r approach to learn ing . Children  

w ith  DS did b e tte r w ith  the  errorless learning technique both during practice and in 

follow up testing  and they  perform ed best w hen the  errorless learning technique was  

used first. No evidence of this d ifference was found w ith in  typ ically  developing  

children which th e  authors concluded indicated:

"...a difference in the extent to which the experience of success and failure 

during training had affected the iearning process in the two groups", p. 51

In  the  second s tudy, the  authors chose a w ider age range of children w ith  DS to  

investigate  th e  stab ility  and tran sferab ility  value of errorless learn ing. The  

perform ance o f 8 children w ith DS, (6 -1 6  years) and a com parison group o f 8 

children w ith  learn ing disabilities (6 -1 7  years) w ere  tes ted  on discrim ination  tasks.

The sam ples w ere  m atched for m enta l age. The children w ith DS showed little  

tran s fe rab ility  of skill to an o th er s im ilar d iscrim ination task. The authors  discuss how  

this suggests th a t little  learning has actually  occurred and link this to  the  idea of 

incom plete learn ing in children w ith DS (M orss, 1979  as cited in Duffy and W ishart, 

1 9 9 4 ). Morss suggests th a t children w ith  DS have difficulties w ith understanding  

error in learn ing s ituations and tend to avoid learning situations w here  fa ilure  is 

antic ip ated . D uffy  and W ishart propose th a t errorless teaching strateg ies  in 

com bination  w ith  tria l and e rro r opportunities m ay have an im p o rtan t role in 

increasing m o tiva tio n  to learn in children w ith DS. In te re s tin g ly , they  support this  

proposal w ith  th e  suggestion th a t:

"in the case of children with learning difficulties, it is more important to 

ensure success, whether or not it is initially fully understood, in order to 

increase the probability that new skills will be reproduced and used."  ( p .5 7 )
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3.6 Children with DS and handwriting skills

Only one study was found that directly addressed handwriting skills in children with 

DS and none were found that investigated prewriting/writing readiness. Ziviani and 

Elkins (1993), in a study designed to gain information on the skill of handwriting 

investigated 24 children with DS. Twelve boys, mean age 10.75 years, and 12 girls, 

mean age 11.65 years, were observed performing handwriting tasks and a shape 

copying task. Thirteen of the children attended special school, 7 attended 

mainstream and 4 attended both. Clinical observation of posture, pencil grip, muscle 

tone and grip strength were also undertaken. The authors reported particular areas 

o f difficulty were letter formation, horizontal alignment and variability in spacing 

between words, and reduced speed of writing. Writing size was also reported as a 

difficulty, although was not as delayed as other skills. Six children (25%) were 

unable to attem pt the writing tasks. The authors used a test they had previously 

developed to assess handwriting skills in typically developing children called the 

Evaluation of Handwriting Performance Test (Ziviani & Elkins, 1984). Other authors 

have commented on the difficulty for children with DS in relation to development of 

handwriting skills (Bruni, 1998; Virji-Babul, 1999).

3.6.1 Handwriting attainm ent levels for children with DS
One key UK longitudinal study which investigated academic attainments for children 

with DS was reported by Turner and Alborz (2003). They reviewed prior research in 

the area of academic attainments and DS and conclude that, while a number of 

studies have reported on reading and numeracy skills: "w riting ability has been 

relatively under-researched" (p. 564).

The teachers of the children were asked to score the child on a series of items related 

to reading, numeracy and writing on a 3 point scale -  "can do", "can do with help" or 

"can't do". The measure was applied to on 3 occasions with some data collected for 

106 children on at least some of the occasions: mean age in first study was 9.1 years 

(1986), in second study was 13.7 years (1991) and in third study was 21.1 years 

(2000). The children had a variety of educational placements, with 11 of the children 

attending mainstream school for the duration of the studies. Scores were compared 

to the skill levels outlined in the National curriculum for foundation, key stage 1 and 

2, which relate to ages 5, 7 and 11 respectively. Seventy five percent of the group 

only attained foundation level skills in writing by the age of 20 years. Overall, writing 

attainm ent levels were less than attainment in reading and numeracy. The highest 

level of the foundation skills attained was writing a simple sentence of 4 or more 

words. Twenty five percent of the sample at 20 years was able to write a short
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personal letter. In the age group 7 -9  years, 25%  of the sample was reported to be 

able to write the ir first name independently; in age group 9 -11  years, 50%  were able 

to copy letters and 25%  were able to write their first name and surname 

independently. The results of this study need to be interpreted taking into 

consideration the low IQ  level of the children involved (m ean score was 40 .2 9 , 

S D = 1 0 .9 5 ) and the fact that many of the participants attended special education 

classes which m ay have placed less emphasis on academic skills such as handwriting.

A more recent study by Trenholm and Mirenda (2 0 0 6 ) reports on how 

parent/guardian of individuals with DS rate their child's writing ability. In this 

Canadian study, sampling was obtained in cooperation with Down Syndrome  

Research Foundation (DSRF), Canada, with 418  parents/guardians provided with 

survey packs. A total of 224 responses were analysed. In relation to the children 

under 5 (n = 4 2 ) , none were reported able to write. In relation to being able to write  

their own name and other fam iliar words respondents reported that 46 .4  %  (n = 56) 

children in the first age group (5 years 1 month to 9 years), 69 .6  %  in the second 

age group (9 years 1 month to 13 years, n = 4 9 ) were able. Also, 25%  of children in 

the first age group and 52 .2  %  in the second age group were able to write in 

workbooks. However, 37 .5  %  fell into the 'does not write' category in the first age 

group and 4 .3 %  of the second age group.

Bird and Buckley (2 0 0 2 ) reported findings on the writing abilities of 41 teenagers  

with DS in the UK (aged 11 -20  years), 18 of who had attended m ainstream  and, 23 

special schools. A m ajority of the mainstream  group were able to write their own and 

family names in comparison to approxim ately half of teenagers who attended special 

schools (n = 2 3 ). Eighty two percent (n = 18) of mainstream group and only 27%  in 

special school group were able to write simple sentences of 3 to 4 words. These 

findings were gathered from parent questionnaires and the completion of the W ritten  

Language Scale of the Vineland Adaptive Behavior Scale.

In a recent Canadian study which examined handwritten narratives of a sample of 20  

children and adolescents with DS (aged 8 years 6 months to 19 years 10 months) 

was compared to 17 typically developing children (aged 4 .9  to 10.9  years). Lower 

scores on handwriting legibility (as well as scoring lower on a fine motor skill 

m easurem ent) were reported for the DS group (Bird, Cleave, W hite, Pike, & 

Helmkay, 2 0 0 8 ). To establish handwriting legibility the authors calculated the  

proportion of recognizable letters to the number of letters attem pted. All the above 

studies indicate that handwriting is an area of difficulty for children with DS.
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3.7 Motor skills development: Children w ith DS and 

contemporary theories

Common to the literature and research on the development of children with DS is the 

underlying debate/ question as to whether motor development is delayed or 

different. This has also been referred to as the 'rate and state models' of 

development (Waber, 1989 as cited by Kearney & Gentile, 2002). Proponents of the 

state model suggest that developmental progress is different due to structural 

differences in the brain (Henderson, 1985; Lauteslager et al., 1998; Virji-Babul, 

Kerns, Zhou, Kapur, & Shiffrar, 2006).

However, other authors, in particular Sacks and Buckley (2003) argue that motor 

development in children with DS is delayed, not different. They reviewed literature 

related to motor development and concluded that both the descriptive studies of the 

progress in m otor skills in children with DS and some experimental studies of motor 

skills in adults with DS indicate that motor performance and the overall cognitive 

progress are linked. They suggest that motor development for individuals with DS 

progresses at the same rate as general mental development; this therefore, suggests 

that development is delayed rather than different.

Charlton et al. (2000) argue that the motor performance of children with DS is both 

quantitatively and qualitatively different. The evidence for significant inter and in tra

individual differences among the DS population w ith regard to motor development is 

strong (Charlton et al., 2000; Henderson, 1985). Charlton et al. (2000) suggest that 

the emphasis should be on the environmental context in which the action takes 

place. They state:

".. actions are controlled by a number o f functional systems distributed in the

CNS and tha t they may be differentially influenced by the environmental

context in which they are perform ed."  (p.33)

This approach m irrors the current ecological model being put forward in motor 

development fields (Gentile, 1998; Thelan, 1995). I t  also concurs with contemporary 

models of occupational performance in OT and occupational science as the interaction 

of the person, occupation (or task) and environment, with a particular emphasis on 

the environmental context (Dunn, 2008; Dunn et al., 2003; Humphry, 2009; 

Humphry & Wakeford, 2006).
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3.8 Chapter Summary

The task of handwriting is a complex skill involving the integration of a number of 

sensorimotor, cognitive and psychological components. These include: pencil control, 

visual motor integration, attention, memory, language processing, motor planning 

and motivation. Children with DS have specific difficulties with writing posture 

including pencil grasp, motor control and planning, visual difficulties, attention, 

memory, motivation and task perseverance that may impact on their development of 

handwriting skills.

While only a few studies were found reporting on handwriting skills and children with 

DS, findings would indicate that there is wide variability in handwriting abilities in this 

population and that it is an area of difficulty for them. The need for Increased levels 

of practice and the use of visual strategies and simple language and errorless 

learning strategies have been identified as important teaching strategies for these 

children.

While there is an ongoing debate as to whether motor development in children with 

DS is delayed and/or different, recent developments within motor learning theory in 

general emphasizes the importance of the environmental context within which motor 

skills are performed to performance levels. This theory concurs with OT models of 

practice, which emphasize the importance of environmental context to occupational 

performance. Attention to the environmental context is given in the next chapter.
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Chapter 4

Literature Review

Integration of literature



4.1. Introduction

The first part of this chapter describes the background to the collaborative 

intervention approach chosen by the researcher. I t  begins by delineating the  

definition of the term  'collaboration' and discusses relevant literature on collaboration 

of occupational therapist with teachers, parents and children. This includes factors 

influencing collaboration and outcomes of collaboration.

The second part of this chapter proceeds to detail clearly the rationale for use of a 

collaborative approach with teachers/parents in this study, by integrating information 

on the theoretical models from OT and other areas, which informed the design of the  

study. A detailed account of how the collaborative approach was used in application 

of HW T® in this study is then provided. The chapter ends by placing the approach 

within the context of overall research design used within the study. In this m anner, 

this chapter can be seen as a 'bridge' between the overall study aims and the 

methodology chosen.

4.2 Collaborative intervention

4.2.1 Background to collaborative approach and OT
Collaboration between professionals involved with children with special needs has 

become central to the understanding of best practice both in educational and 

occupational therapy practice (Bazyk & Case-Sm ith, 2010; Hunt, Soto, Maier, & 

Doering, 2003; Spencer, Turkett, Vaughan, & Koenig, 2006; Villa & Thousand, 2000 ). 

I t  is in line with the international and national legislation on educational inclusion of 

children with special needs which emphasises a team  approach, including teachers, 

therapists and parents, to the developm ent of individual education plans (lEPs) (e .g . 

EPSEN Act; IDEA, 2 0 0 4 ). Many authors have outlined how OTs have responded to 

the adaptation of inclusive education by moving from direct intervention to 

consultation/collaborative practices to enhance the educational relevance of 

intervention, to support teachers and inclusion (Case-Sm ith & Rogers, 2005; Davis 

Rourk, 1996; Nochajski, 2001; Reid, Chiu, Sinclair, W ehrm ann, & Naseer, 2006; 

Wehrmann, Chiu, Reid, & Sinclair, 2006 ).

The terms consultation and collaboration are used interchangeably in the literature in 

reference to occupational therapists and teachers working together. The term  

consultation is usually characterized by the consultant acting in an expert role, 

however in relation to occupational therapists working with teachers the consultation
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is characterized by sharing expertise rather than one being more expert (Bundy, 

1995; Case-Sm ith & Rogers, 2 0 0 5 ). The term  collaborative consultation is suggested 

by Villeneuve (2 0 0 9 ) in her review of studies on consultation/ collaboration between 

occupational therapists and teachers. Collaborative consultation is a process of 

problem solving involving team  members; including therapists, teachers and parents 

and if appropriate the child. Elements of collaboration recommended in the literature  

include: identifying difficulties during assessment, jo int goal setting, sharing of 

knowledge/expertise, and planning and implementing programmes or strategies  

(Bayona, McDougall, Tucker, Nichols, & Mandich, 2006; Kemmis & Dunn, 1996; 

Nochajski, 2 0 0 1 ). In the discussion that follows the term s consultation and 

collaboration are used in accordance with the term  used in the individual studies.

Most studies found in the literature on the collaborative approach were conducted in 

North America or Canada where a consultation approach is reported to have become 

part of OT school based practice during the early 1990s (Reid et al., 2006 ). In the  

Irish context, only one qualitative study was found investigating OTs perceptions of 

their role in education. Respondents highlighted the importance of collaboration with 

teachers. Interview s were conducted with 4 occupational therapists, including one 

working in a special school and 3 involved in clinic and community services. The 

authors report that:

"Developing rapport between the occupational therapist and school s ta ff was 

seen as the cornerstone o f collaborative relationships and crucial to the 

success o f any Occupational Therapy program m e o f intervention.", p. 8 

(Quinn & Mullally, 2008 ).

International studies of OT practice in relation to collaboration report a mixture of 

results. Case-Sm ith and Cable (1 9 9 6 ) reported on responses of 224 American OTs 

working in schools to a postal survey. The sample was randomly selected from the 

membership database of AOTA, with 10%  (n = 3 2 1 ) originally sent surveys. Results 

indicated that therapists were combining direct one-to-one services with the child 

outside the classroom, with work within the classroom with the child and with 

consultation with teachers. Combining of approaches was also reported in a Canadian 

study of 14 occupational therapists in a specific geographic area (Bayona et al., 

2 006). While all therapist reported collaborating with teachers (and parents), 8 6%  of 

the therapists reported using some form of direct therapy alongside consultation.

In contrast Spencer et al. (2 0 0 6 ) report that occupational therapists (n = 9 2 ) and 

occupational therapy assistants (n = 1 2 ) in school based services in one US state
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delivered direct intervention, with goals developed by the OT. Sim ilarly, W eintraub  

and KovshI (2 0 0 4 ) found that occupational therapists in Israel were using mainly  

direct intervention methods (7 6 .9 % ) (n = 77 ). While no study was found that 

investigated collaboration in an Irish context, participants in the Irish study outlined  

previously (n = 4 ) reported increasingly using indirect models of service delivery, 

including creating intervention programmes, provision of recommendations to be 

followed up by teaching staff to support the child in participation in school (Quinn & 

Mullally, 2008 ).

Feder et al. (2 0 0 0 ) surveyed 50 experienced therapists from a num ber of Canadian  

states regarding handwriting assessment and intervention practices. Approxim ately  

equal numbers reported using a consultative approach and a direct one-to-one  

intervention. No details of w hat this consultation involved is given or w hether 

collaboration occurred with teachers during assessment and /or intervention phases.

4.2 .2  Collaboration with teachers
A num ber of key strategies for collaborative consultation approach for the OT 

addressing the educational needs of children with disabilities have been suggested. 

These include: the provision of information, training and support to teachers, 

remedial approaches to improve the child's skills and adaptation to task/environm ent 

(Bazyk & Case-Sm ith, 2010- Davis Rourk, 1996 ' Kiss & Brachtesende, 2 0 0 7 ). A 

combination of these strategies in intervention has been advocated both for 

collaborating with teachers and parents (Dunn, 1990; Davis Rourk, 1996).

Case-Sm ith and Cable (1 9 9 6 ) point out that communication between teachers and 

occupational therapists is essential given the different perspectives and approaches 

that occupational therapists have to understanding of the child's difficulties. Case- 

Smith and Rogers (2 0 0 5 ) refer to 'refram ing the teacher's perspectives' by providing 

a more in-depth understanding of how the child's difficulties impact on their 

functional performance. This issue is highly pertinent to handwriting difficulties in 

children with disabilities as a lack of emphasis on the mechanical skill of handwriting  

in educational curricula internationally is reported (Sim ner, 2003, Medwell & W ray, 

2 0 0 8 ). The concept of reframing has been also identified as im portant in 

collaboration with parents around the educational needs of the child (Niehues, 

Bundy, IMattingly, & Lawlor, 1991; Sahagian W halen, 2003).

Aspects of collaboration reported in the literature include: provision of program m es  

to address specific skills (Kem m is & Dunn, 1996; Prigg, 2002 ), environm ental/ task  

modifications (e .g . reducing task complexity, postural adjustm ents) and child-
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individualized strategies (Bayona et al., 2006). The form which collaboration takes 

varies between face-to-face, telephone and e-m ail contact (Bayona et al., 2006; Kiss 

& Brachtesende 2007 ). The provision of information on strategies to facilitate the 

child's engagem ent in tasks, jo int goal planning, ongoing support through visits or 

telephone and review of progress are also identified as aspects of collaboration with 

teachers (Chui & Reid, 2002; Sahagian Whalen, 2003).

In relation to handwriting difficulties, authors agree that at the evaluation stage 

collaboration between OT, teachers and parents is important to identify the areas of 

difficulty (Chu, 1997) with the use of interviews with teachers and parents 

recommended (Schneck & Amundson, 2010; Tomcheck & Schneck, 2 0 0 6 ). Ongoing 

collaboration is recommended, along with a continuum of direct intervention, ongoing 

monitoring and consultation depending on the individual needs of the child (Chu, 

1997; Schneck & Amundson 2010 ). The provision of training on 

prewriting/handwriting and handwriting programmes as part of intervention has been 

reported (Bose & Hinojosa, 2008; Kiss & Brachtesende, 2007) and recommended 

(Schneck & Amundson, 2010 ). Case-Smith (2 0 0 2 ) describes how frequent 

communication with teachers and the importance of this to intervention was reported 

by 12 occupational therapists involved in delivering interventions to children with 

handwriting difficulties.

4.2 .3  Collaboration with parents
The active involvem ent of parents in intervention with children with disabilities is 

considered im portant to effective outcomes (Mahoney, Robinson, & Fewell, 2001 ). 

Family centred practice is now considered best practice in child and fam ily services 

(G raham , Rodger, & Ziviani, 2009 ).

Collaboration practices with parents are considered a key elem ent of fam ily centred 

care. A variety of term s have been used to describe collaborative approaches 

including em pow erm ent, family-focused care. However the themes of the approaches 

are similar: the unit of intervention is considered as the family and the child; decision 

making and goal setting is shared; and parents and therapists act as equal partners 

and services take into consideration family needs (Hanna & Rodger, 2002; 

Rosenbaum, King, Law, King, & Evans, 1998). Rosenbaum et a l., (1 9 9 8 ) in their 

conceptualisation of fam ily centred services, advocate collaborative partnership:

'with service providers as technical experts with knowiedge and perspectives 

on the condition and treatments, and parents as experts on their child, their 

family, and their strengths, needs and values' (p. 5)
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Jaffe et al. (2 0 1 0 ) suggest 3 models of fam ily centred services: fam ily support, direct 

intervention and parent education. Support and practical suggestions promotes 

fam ily well-being and therefore facilitates families' engagem ent with children (Dunst, 

2000 as cited in Humphry & Case-Smith (2 0 0 5 ).

The concept of the therapist acting as a coach is discussed in the literature (Graham  

et a l., 2 0 0 9 ). The authors outline how parents have a central role to play in the 

child's achievem ent of occupational performance goals, in that they can influence 

many of the task and environm ental influences on performance:

"...from an occupation-centred perspective, paren ts ' contribution to 

occupational analysis and engagem ent in intervention becomes central to 

successful therapy outcomes." (p. 19)

The authors advocate what they term  as "occupational performance coaching" where 

parents are assisted to identify and modify elements of the environm ent that are 

impacting on performance of their child. To do this the therapist engages in a 

problem solving process whereby discussion of how suggestions could be applied is 

undertaken and a clearly defined action plan delineated which the parent perceives 

as 'doable', 're levant' to achieving goals and 'likely to work'.

In one review of literature, Hessell (2 0 0 4 ) examined expectations that parents have 

of paediatric OT regarding children with a variety of disabilities, with particular focus 

on children with dyspraxia. The author concludes that parents reported expectations 

of gaining information and support from occupational therapists as well as wanting 

'individualised and flexible interventions' (p .8 ). Flexibility in service delivery is also 

recommended by Jaffe et al. (2 0 1 0 ). Others factors reported as valuable by parents 

in working with therapists were being given specific information, responsiveness to 

their concerns (McWilliam, Tocci, & Harbin, 1998) and their technical expertise (Blue- 

Banning, Summers, Frankland, Nelson, & Beegle, 2004 ). One study of note by Paige- 

Smith and Rix (2 0 0 6 ) involved sem i-structured informal interviews of 4 parents of 3 

children with DS. One of the issues raised was the tension felt by parents in working 

with professionals. The authors report:

"They [th e  parents] expressed how they struggled both practically and  

em otionally when the ways in which they interacted with their child did not 

seem to achieve the 'goals' they had been set by the professionals." (p .96)
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o th er studies have indicated that difficulties with finding the tim e and confidence in 

their abilities to im plem ent the programmes as factors reported by parents as 

impacting on their ability to im plem ent OT home programmes (Anderson & Hinojosa, 

1984; Hinojosa, 1990; Hinojosa & Anderson, 1991; Law & King, 1993).

There is little focus on the collaboration with parents in relation to handwriting to be 

found in the literature. One study was found where the authors com m ent on the 

active involvement of parents in handwriting intervention (W eintraub et a l., 2 0 0 9 ). 

The authors suggest that this involvement was im portant to assisting the child to 

learn self-evaluation strategies, which were part of the intervention. The parental 

role In collaborative practices to improve occupational performance in general and 

specifically related to handwriting intervention is an area that warrants further 

investigation.

4.2.4 Factors influencing collaboration
Most studies investigating stakeholder perspectives regarding OT 

consultation/collaborative practices are qualitative in design and suggest that 

discrepancies exist between best practice and real life practice. Findings from studies 

suggest that barriers to collaboration between teachers and occupational therapists  

include lack of time to m eet for discussion and for therapists to attend formal lEPs 

meetings; lack of clarity of OT role in collaboration; lack of collaboration in goal 

setting (Bose & Hinojosa, 2008; Nochajski, 2001; Prigg, 2002 ).

Two recent studies are of note. W ehrmann et al. (2 0 0 6 ) investigated the views of 52 

stakeholders about an OT school-based consultation service for children with fine 

motor difficulties. The stakeholders were teachers, parents, occupational therapists  

and case managers of 91 children in an area of Ontario, Canada. The consultation 

included collaboration with teacher and child to identify a plan, education of teachers 

regarding needs of child and strategies to im plem ent and assistance to im plem ent 

the recommendations by regular visits. No details are given in the text on the 

collaboration with parents in the study, however Reid et al., (2 0 0 6 ) in their report on 

the first phase of this study, found that occupational therapists provided education to 

teachers, teaching assistants and parents. In total 21 parents and 14 teachers  

participated in a series of focus groups. A follow up focus group was held with 9 

participants with representatives of all stakeholders. Recommendations from this 

included: the need for occupational therapists to clarify how the consultative model 

works to teachers and parents; more tim e for both therapists and teachers to m eet 

and training for both student and qualified teachers regarding fine motor difficulties.
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Respondents suggested that this may require OT involvem ent in formal education 

programmes.

Bose and Hinojosa (2 0 0 8 ) carried out a study with a small sample of school based 

occupational therapists (n = 6 ) regarding their perspectives on collaboration using an 

in depth interviewing technique. From the them es which em erged, the authors argue 

that while all participants valued collaboration, the interactions described were 

characteristic of the giving of advice and that therapist tended to view themselves as 

'expert' rather than of equal status as the teachers. Of interest is th a t participants 

identified difficulties with teachers being receptive to their ideas as hindering 

collaboration, however they reported interactions that are in contrast to the basis of 

collaborative consultation as being about shared expertise (Bundy, 1995; Case-Smith  

& Rogers, 2 005 ).

I t  has been suggested that there is a lack of information on the process of 

collaboration both within the OT and education literature and that a theoretical 

understanding of the main features of collaboration is needed to further develop 

collaborative consultation between occupational therapists and teachers (Villeneuve, 

2009 ). The author concludes from her review of the collaborative consultation 

literature that occupational therapists need to provide teachers with an 

understanding of their role and equally that occupational therapists need to develop 

an understanding of the policies, curriculum and classroom practices of teachers. 

Adequate tim e to share information is also needed. This supports the conclusion by 

W ehrmann et al. (2 0 0 6 ) that:

"An occupational therapist needs to work collaboratively with other

stakeholders a t both individual and systems levels ." (p. 233)

This is challenging for Irish occupational therapists where most are based in clinic 

settings and not in schools (Crem in, Spirtos, & Glennane, 2007 ) and are employed by 

the D epartm ent of Health and Children (DoHC) rather than education. The need for 

increased levels of occupational therapists posts has been identified in the past 

(Bacon report, 2 0 0 1 ). Also, the provision of therapy services to enable involvement 

in lEP meetings or to provide intervention to m eet the SEN of children is not 

m andatory within current Irish legislation. Interestingly, in the only Irish study found 

commenting on occupational therapists involved in providing services to schools, the  

authors discuss how the role of therapists in education is unclear and conclude that a 

more 'clearly defined and recognized ro le ' (p. 12) would benefit communication  

between therapists and teachers (Quinn & Mullally, 2008 ).
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One of the therapists highlighted how the use of more collaborative approaches, was 

due to lack of resources rather than the implementation of best practice in relation to 

collaboration. The participant comments:

" ..ve ry  often we are chasing our tail; there's not enough o f us to go

around...so we will depend on the involvem ent o f other people." (Quinn &

Mullally, 2008 , p. 7)

4.2.5 Outcomes of collaborative consultation
In a study by W ehrmann et al. (2 0 0 6 ) teachers and parents reported positive 

changes in the children's abilities. A quantitative phase of this same study is reported 

by Reid et al. (2 0 0 6 ) where scores on pre and post test measures on the Canadian  

Occupational Performance Measure (COPM) and a scale designed to measure teacher 

awareness of child's difficulties and implementation of strategies were compared. 

While this study related to fine m otor difficulties, many of these difficulties were in 

the category of writing/printing and the main adaptive strategy reported by 

occupational therapists was modifying printing and writing tasks in the classroom  

(2 5 % , n = 31 ). The authors report that the greater the change in teacher awareness 

of the child's difficulties and im plementation of strategies, the greater the positive 

change in COPI^ scores.

Barnes and Turner (2 0 0 1 ) carried out a survey with 40 teachers regarding 

collaborative practices between occupational therapists and teachers. They found a 

positive correlation between OT contribution to skill development and most of the  

collaborative team  practices identified for the study.

Bayona et al. (2 0 0 6 ) investigated the effectiveness of a consultation approach 

regarding developm ent of fine motor skills including writing from the perspective of 

teachers, parents and therapists. The study involved 14 school based Canadian  

occupational therapists, from one area, working with 23 children using a consultation 

approach. This involved collaboration with teacher and parents to identify strengths 

and weaknesses; recommendations regarding specific activities, devices and 

strategies; and consultation with teachers and parents by telephone, in writing 

and/or in person. Measures used in the study included a form detailing the process of 

consultation that was completed by the therapists, a checklist to record the 

strategies used by the teachers and questionnaires to record teacher and parent 

satisfaction with the service.
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Statistically significant im provem ent in child scores related to subscales of writing in 

the Vineland Adaptive Behavior Scales was reported. However, as the authors point 

out, any im provem ents could have been caused by many uncontrolled for factors 

Including the fact that some children received direct intervention along side 

consultation during the study and natural m aturation. Interestingly 8 6 %  of the 

therapists (n = 14) involved reported using some form of direct therapy alongside 

consultation. Teachers (n = 2 3 ) reported using task and environm ental modification 

strategies both before and after consultation with the OT. However more teachers 

used additional child-individualised strategies after OT intervention (n = 16) (7 0 % )  

than at the start (n = 6) (2 6 % ). The teachers who had used child individualised 

strategies both before and after intervention (n = 6 ) reported these strategies to be 

significantly more effective after consultation. However, teacher (n = 2 3 ) and parent 

(n = 12) satisfaction with the OT service provided was m oderate and m oderate to high 

respectively. In particular, teachers reported being only minimally satisfied (3 9 % )  

(n = 23) and not at all satisfied (2 2 % ) with the frequency of OT visits. Both groups 

most frequently reported the opportunity to share information and to communicate 

with therapist as the most positive aspect of the service. Lack of parental 

im plem entation of strategies at home was identified as another barrier to success by 

50%  of the therapists (n = 14).

In the study by Ham m erschm idt and Sudsawad (2 0 0 4 ) where first to fourth grade 

teachers were surveyed from 32 US states, 57 of the sample of 314 teachers had 

referred students to OT regarding handwriting. These teachers indicated increased 

legibility (6 4 .4 % ) and children being less frustrated by handwriting (1 4 % ) as the 

most im portant outcomes they wanted following occupational therapy intervention. 

Interestingly, 5 7 .7 %  of teachers (n = 52) reported that the "pull-out" method was the 

best occupational therapy service delivery model and only 13 .5%  reported the 

therapist working with the child in the classroom as the best model.

Some studies have reported on factors influencing the abilities of parents to adhere 

to home programmes provided by occupational therapists. For exam ple, Segal and 

Beyer (2 0 0 6 ) carried out a qualitative exploratory study with 6 parents. Three  

significant factors were identified: the children's responses to the program m e, how 

effective the parents perceived it to be and how the protocol for applying the 

programme interacted with fam ily daily schedules. The authors conclude:

"Home trea tm en t program s th a t are too burdensome and interventions that 

seem to conflict with parenting (e .g ., causing pain or discomfort to the child) 

will not be in tegrated into the family's daily routines" p. 508
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The importance of integrating home programmes with family routines has also been 

discussed by others (Cantu, 2003; Jaffe et al., 2010).

Cohn (2001) suggests that an important part of research into outcomes of 

intervention is the perspectives of parents. The author conducted a study to 

investigate parent perspectives (n=16) of outcomes of a sensory integration 

approach used with their child. Participants who reported the most positive outcomes 

were those who perceived changes in the child's abilities, participation in activities 

and sense of self worth.

4 .2 .6  Collaboration with child
Client centred intervention means that the child and family are actively involved and 

guide the intervention (Case-Smith, 2010). The process of OT is characterised as a 

client centred approach with collaboration as an ongoing dynamic process that 

develops throughout intervention. Recently more active involvement of children in 

evaluation and goal setting has been advocated, leading to the development of 

instruments that have focused on this (Missiuna, Pollock, & Law, 2004).

A number of key factors have been identified as enhancing interventions with 

children (Case-Smith, 2010) and can be considered methods of collaboration with the 

child. These include optim ising the child's engagement in tasks through active 

participation in activity and providing a "jus t right" challenge, by matching the child's 

developmental skills to the activity and ensuring that the activity motivates the child 

by providing a challenge that they will be able to master. Others have outlined how 

an essential component of the value of an activity to facilitate motor control in 

therapy is the child's engagement in the activity (O'Brien & Williams, 2010). Other 

factors are the establishment of a therapeutic relationship with the child that 

provides encouragement and is motivating and the level of intervention and 

reinforcement given. Cohn (2001) suggests that the evaluation of intervention should 

include the child's experience o f therapy and everyday life.
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4.3 Literature, collaborative approach and research 

design

The following section of the chapter provides a detailed account of the connection 

between the literature, the collaborative intervention approach used and the  

methodology of this study. This is necessary as the area of study was innovative and 

there was little previous research to guide possible design and structure. I t  begins by 

delineating the conceptual models informing the study, the collaborative approach  

used and finally outlines the link between the literature and the research design.

4.4 Conceptual models informing the study

4.4.1 International classification of Function (ICF)
Many changes have occurred in the conceptualisation of disability in particular in the  

last decade. This is reflected in the content of national and international legislation 

documents already discussed (such as EPSEN Act, 2004, Disability Act, 2005; IDEA, 

2 004).

I t  is also significantly represented in the classification system which has been 

redeveloped by the World Health Organization which includes the International 

Classification of Function (ICF) (W HO, 2001 ) and the more recent publication of 

International Classification of Function -  Children and Youth (ICF-CY) (W HO, 2007 ). 

Central to this is the view of disability as "a natural experience o f living" (Lollar & 

Simeonsson, 2005 , p. 324 ) rather than being viewed in deficit term s. Within this, 

disability can be seen as part of a spectrum with functioning at one end and disability 

at the other. Disability is categorized by referring to impairments, activity limitations 

and participation restrictions. Another key aspect is the emphasis placed on 

environmental factors and disability, which, in the case of children includes features  

of home and school environments. The classification includes codes, which identify 

environmental barriers to functioning and participation including physical, social and 

attitudinal barriers. Interaction between elements is important.

Within the ICF model there is ongoing interaction between the elements of body 

functions and structures, activities, and disability is seen as multidimensional. This 

classification fits well with OT theories of occupation, models of which will now be 

discussed. As Graham et al. (2 0 0 9 ) state: "A m ultidimensional representation o f 

disability...is inherent to occupation-centred practice." (p. 19)
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Morris, Kurinczui< and Fitzpatricl< (2005) identify the need to develop measures that 

address the dimensions of activities and, in particular, participation as defined in the 

ICF in their review of measures for children with Cerebral Palsy. Rodger et al. (2005) 

also recommend from their study of assessments used by Australian occupational 

therapists that these areas need to be addressed in assessment and intervention by 

paediatric occupational therapists.

4.4.2 Occupation models
OT is based on the assumption that participation in occupations or meaningful 

activities is essential to health and well-being (Roley et al., 2008). Authors have 

suggested that OT has a unique contribution to make to the understanding of 

participation in activities through its emphasis on personal meaning and autonomy 

during occupational performance, an aspect that is not outlined in the ICF 

classification (Hemmingsson & Jonsson, 2005; Jonsson, 2007). Active participation 

by the child in the activity, which should ideally occur in a naturalistic context, 

indicates that the activity has both purpose and meaning for the child and is 

considered to be an important part of therapeutic occupation (Fisher, 1998).

Recent models within occupational therapy have strengthened the conceptualisation 

of the interaction between the person, the occupation and the environment with 

emphasis on the dynamic reciprocal interaction between these elements and the 

importance of environmental factors (Christiansen & Baum, 1997; Dunn et al., 2003; 

Law et al., 1996). Best practice guidelines for occupational therapists emphasize the 

importance of intervention at an environmental level, including physical, academic 

and social factors that effect participation (Roley et al., 2008; Spencer et al., 2006). 

Humphry (2009) referring specifically to children states:

"..occupations are defined as coherent patterns of action that emerge through 

transactions between the child and environment and are things the child 

wants to do or is expected to do (Humphry, 2002; Spitzer, 2003)" p. 22

The author goes on to states that:

"..children's occupational performance emerges from both their capacities to 

act and their interpretations of these meanings. Reasons for engaging in 

occupations can be the child's interest as well as to achieve an outcome. Or 

children may engage in occupations because other people create situations 

that make engagement meaningful." (p. 23)
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Thus parents and teachers, and the cultural world they represent, are central to the 

understanding of child engagem ent in occupation and equally to enhancing the 

performance of children with disabilities in occupations. The author proposes 3 

mechanisms for bringing about change in occupations: 1. societal investm ent in 

children's occupations; 2. interpersonal influences on occupational engagem ent and 

3. the dynamics of doing the occupation. This is referred to as the 'processes 

transforming occupation' (PTO) model (Hum phry, 2009; Humphry & W akeford, 2006, 

2 0 0 8 ). These are now applied to this current study.

Societal investm ent in children's activities includes the fact that prewriting and 

handwriting activities are considered culturally im portant, as evidenced by the 

emphasis placed on prewriting activities in preschool education and handwriting in 

the school system and its inclusion in the curriculum in most countries. There is an 

expectation that parents and teachers typically will invest tim e in encouraging 

participation in writing related activities.

Interpersonal influences on occupational engagem ent include the direct teaching and 

scaffolding of writing related activities by teachers and parents and the engagem ent 

of the child in writing activities with peers, teachers and parents. Hanser (2006 ) 

emphasizes how children with disabilities, supported by adults, need opportunities to 

engage in activities to support em ergent writing, which help the child to experience 

the meaning of writing.

The dynamics of doing the activity include using capacities of the child to perform  

tasks, which then support further developm ent of capacities in writing activities. 

Factors influencing the child's performance include their sensorimotor, psychosocial 

and cognitive capacities; the demands made by the activity and the influence of 

environm ental factors, such as adult involvement. During the learning of any skill, 

the assistance provided by caregivers enables the child to achieve the task during 

learning (McNam ara & Hum phry, 2008 ). Humphry (2 0 0 9 ) concludes that this 

contextual perspective emphasizes occupations as a way of connecting a person to 

the environm ent in which they live, a concept advanced by Dickie, Cutchin and 

Humphry (2 0 0 6 ). This connects well with Vygotsky's social learning theory that 

widely informs educational practices (Glassmann, 2 003 ). Vygotsky outlined how the 

cultural history and interpersonal relations interacted to inform learning experiences 

(Tudge & W interhoff, 1999 ). I t  also fits well with the principles of inclusion and the 

aim of outlined in the EPSEN Act, 2004 of enabling children with SEN to gain skills 

needed to participate in society.
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Similarities exist between Humphry's ideas and those contained in the Ecological 

Model of Human Performance (Dunn et al., 2003; Dunn, 2 008 ). Both these models 

and other person-environm ent-occupation (PEO) models mentioned previously (e.g. 

Law et a l., 1996 ) emphasise the importance of engaging in occupations/activities in 

natural environm ents. The use of ecological models has been suggested to be 

particularly well suited to investigating a child's participation in occupation (Law, 

Pretrenchik, Ziviani, & King, 2 006 ) and that they should be used in health research 

and intervention (Sm edley & Syme, 2000; WHO, 2001).

Dunn et al. (2 0 0 3 ) and Dunn (2 0 0 8 ) detail the ecological model of occupational 

performance. This model looks at the dynamic interaction between person (or 

sensorimotor, cognitive and psychosocial abilities and limitations of child), context 

(or environm ent) and task (or occupation) variables. When a task is within a person's 

interests, abilities and supported by the context, it is said to be within a 'perform ance  

range'. However, some children may have limited performance ranges due to either 

limited skills or restricted contexts (e.g . limited opportunities to engage in activities). 

The aim of OT intervention in this model is to broaden the performance range to 

include more tasks.

The emphasis in both these models is on the context in which the occupation occurs. 

In the processes transform ing occupations (PTO) model, the societal, social and 

individual levels at which occupational development occurs is addressed. In the 

Ecological model of human performance, context refers to both temporal context 

(variables include; chronological age, developmental stage, health status) and 

environm ental context (variables include: physical, social and cultural). Figure 4 .1  on 

the page 75 outlines how the OT models discussed were applied to this study.

4.4.3 Learning models
The tenets of the ecological model (Dunn et al., 2003, Dunn, 2008) resonate with 

Vygotsky's idea of the zone of proximal development, which refers to the area of skill 

that is not yet fully developed, but that has potential to develop. He discusses how 

learning occurs within social interaction. Contemporary approaches within motor 

learning theory and human m ovem ent science also emphasize how m ovem ent skills 

develop as a result of the interaction between the em ergent motor skills, cognitive 

skills and the environm ent in which the m ovem ent occurs. (Gentile, 1998; Shum way- 

Cook & W oollacott, 2001; Thelan, 1995). Gentile (1998 ) points out that for 

therapeutic interventions, attention needs to be placed on how the environm ent is 

structured, selection of tasks and lots of practice.
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4.5 Collaborative approach used in the study

The Ecological Model of Human Performance provides therapeutic intervention  

strategies. These are aimed at the person, task, or context. The strategies are: 

establish/restore, adapt/m odify, alter, prevent and create. Table 4 .1 , on page 76, 

provides a brief outline of how the intervention strategies were applied in the process 

of intervention in this current study.

4.5 .1 Rationale for use of collaborative approach
The study involved a collaborative approach and the application of the HW T®  

program m e. This became an iterative process which required refinem ent and 

flexibility as the study developed. Below is outlined how the literature review  

informed the approach to intervention used.

Underlying principles of HWT® and children with DS
This section presents the underlying principles of HW T® and integrates this with the 

literature on DS to explain the need to potentially explore the use of HW T®  with 

children with DS. This in effect combines the elements of child (with DS) and task 

(H W T®  activities).

HW T®  is multi-sensory using a range of m aterials that suit various learning styles -  

visual, tactile, auditory and kinaesthetic (Olsen, 2003 ) As discussed in chapter 2, 

studies have indicated that children with DS have a particular learning profile 

including having with difficulties in auditory processing and a relative strength in 

visual spatial processing (Laws et al., 2000 ). The programme uses simple language 

to teach letter form ation (Case-Sm ith, 2002) which potentially helps with the 

language processing demands. Also indicated from the studies reviewed was the fact 

that children with DS have difficulties with fine motor skills, motor planning and 

establishing m otor programmes (e.g . Charlton et al., 2000). The range of m aterials 

in the program m e with a step-by-step approach to teaching letter formation may 

potentially am eliorate the process of establishing motor programmes.

It  is reported in the literature that children with ID  learn by doing (Ee & Soh, 2005 ). 

The use of hands on concrete m aterials has been reported as the most effective 

teaching m aterials for use with children with DS by teachers (W olpert, 2001 ). Active 

participation is also considered essential to occupational developm ent (Davis & 

Polatajko, 2 010 ).
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Table 4.1: Person-Environment-Occupation model applied to the study

Establish/restore
Assessment to identify ability of child including

teacher/parent perspectives and formal assessment

Consultation with teachers and parents regarding their goals 

for child & child's level of ability

Provision of training and ongoing support to parents and 

teachers in relation to use of HW T®

Application of specific activities within HW T® to facilitate  

developm ent of writing abilities -  this was individualised to 

each child's ability

Adapt/m odify
Provision of equipm ent - pencil grips, supportive seating, 

slanted writing desks,

use of variety of writing implements

Individual teacher follow up by phone (re: student progress 

etc)

Modified worksheet layouts

Selection of specific activities from HW T® appropriate to the  

individual child abilities

Alter In tervention in group settings with parents present

Create Structuring of learning experiences using HW T® content, 

including group intervention by OT, individual & group 

intervention by teachers/ parents
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The concrete materials used in HWT® provide opportunities for 'doing' in a more 

reality based interactive manner. Children with ID also benefit from tasks being 

broken down into steps, with additional cues and direct teaching of skills (Westwood, 

2003) which are all features of HWT®. These approaches are also recommended for 

children with DS (Alton, 1998; Hughes, 2006).

The literature reviewed in chapter 2 (section 3.5 .1) suggests that children with DS 

may have problems with intrinsic motivation which enables a child to learn from their 

environment and that they tend not to persevere with tasks (e.g. Pitcairn & Wishart, 

1994; W ishart,2001). Motivation it is suggested:

"stems from an understanding of the intent of the occupation and having a 

desire to experience that intent". (Davis & Polatajko, 2010, p. 148).

Children with ID benefit from assistance to interpret learning experiences (Ee & Soh, 

2005). This aligns with Humphry's suggestion that a key element of the interaction 

of person and environment in occupational development is the knowledge of the 

intention or purpose of an occupation (Humphry, 2002). HWT® emphasizes fun and 

uses play type activities. The author of HWT® describes it as being a fun programme 

based on active participation (Olsen, 2003). This has potential to facilitate 

engagement and participation of the child with DS.

The use of the errorless learning techniques with children with DS has been 

advocated by a number of authors (e.g. Fidler et al., 2005b; Duffy & Wishart, 1994). 

The step by step approach to teaching of letters and the use of visual cues, letter 

models, simplified layout of materials in HWT® have potential to eliminate error.

The teaching of letters is developmentally arranged, with letters grouped together. 

The grouping together of letters with a similar stroke pattern is a system advocated 

by many authors (Alston & Taylor, 1987; Benbow, 1990; Graham, Harris, & Fink, 

2000; Smith, 1987). The proposal is that this reinforces correct motor patterns 

(Benbow, 1990). However, the method of developmental arrangement used in HWT® 

is different from other approaches in that capital letters are taught before lower case 

and letters with vertical and horizontal lines being taught first, then letters with 

curves and finally letters with diagonal lines. It is based on the principle of what is 

easier to form from a developmental perspective (i.e. diagonal lines are the most 

difficult); this approach is supported by the literature (Alston & Taylor, 1987; Beery & 

Beery, 2004). The programme also emphasizes the basic stroke and shape copying in 

a developmental sequence. This is in line with the developmental sequence of writing

77



outlined by Tan-Lin (1 9 8 1 ) and forms the basis of the VM I. Given the difficulties with 

fine motor skills, pencil grip and development of handwriting skills Identified in the 

studies on children with DS discussed in chapter 2, the use of HW T® with children 

with DS warrants investigation.

The use of systematic and extra practice to facilitate learning with children with ID  

has been recommended (W estwood, 2003 ). Practice is also considered essential to 

motor learning (Asher, 2006 ) and has been recommended for children with DS 

(Sacks & Buckley, 2 003 ). This is interesting given the structured step by step 

approach contained within HW T® which allows for much additional practice with the 

variety of m aterials contained within the programme.

4.5.2 Framework for application of collaborative approach
In line with OT practice approaches, models of fam ily centred care, and best practice 

recommendations in education and health policy, the use of a collaborative approach 

with parents and teachers for this study was chosen. From the literature reviewed in 

subsection 1, the researcher decided to include the aspects of training, jo in t goal 

setting and ongoing collaboration with parents and teachers. Collaboration included 

face-to-face contact with both parents and teachers at initial training sessions with 

jo in t goal setting with parent and teacher of each child occurring after the training  

sessions. Teachers and parents were invited to contact the researcher with any 

concerns/queries at any stage during im plementation of the programme via email or 

telephone. The researcher contacted each teacher on 2 occasions by telephone to 

discuss progress and/or update plans. Parents had face-to face contact with the 

researcher as part of group sessions.

As suggested in the literature, a combined approach of collaboration and direct 

intervention was included. The researcher decided to provide intervention in a group 

form at as this provided opportunities to enable learning in a social context that is 

suggested in the literature as suitable for therapeutic intervention (Quigg, 2003 ). 

Both parents and children were present at these group sessions to facilitate parent 

involvement and development of skills. Sessions were arranged in central local 

venues for convenience of the parents. Community venues were chosen for the group 

sessions rather than clinic spaces in order to conceptualise the groups as a normal 

everyday activity. The children and parents were offered 7 group sessions with the 

researcher. Suitable times were negotiated with parents prior to the groups. The 

children were divided into groups (matched according to ability level) of 2 -3  children 

and one parent was present with each child at each group. The groups were  

scheduled over a 4-m onth timescale and occurred on a fortnightly basis.
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4.6 Towards the development of a research design

As outlined in chapter 2 there is a dearth of appropriate standardised assessments 

and outcome measures in the literature in relation to children with intellectual 

disabilities and prewriting/handwriting intervention. In particular, current measures 

used were not comprehensive, focusing mainly on handwriting performance and not 

including m easurem ent of handwriting participation and teacher/parent/child  

perspectives. Authors in OT have called for the developm ent of measures of 

occupational performance, which includes measures of performance or activity, 

participation and the environmental context within which the occupation occurs 

(Coster, 2006; Law & Baum, 2005; Morris et a l., 2005 ). The m easurem ent of 

activities and participation in activities also concurs with the ICF-CY classification 

(WHO, 2007).

The researcher was interested in occupational performance; it was therefore  

necessary to include measures of performance (e.g. letter formation skills) and 

participation in prewriting/handwriting activities. As this study involved a 

collaborative approach between therapist (researcher), teachers and parents and 

child within a particular Irish context, the need to gain data on the perspectives of 

parent, teacher and child (where appropriate) was identified. The importance of 

gaining perspectives of these stakeholders has been outlined in the literature  

(Bayona et a l., 2006; Cohn, 2001; Curtin & Murtagh, 2007; Irw in & Johnson, 2005 ).

From this background the research questions em erged, relating to child performance 

and participation, as well as teacher/parent perspectives. As the intervention  

occurred within a real world context, an additional research question related to 

practical application was included. As the study necessitated the developm ent of an 

outcome m easurem ent that addressed performance, participation and the 

environmental context within which the task was performed, this necessitated the 

use of various methods. Therefore the need for the use of a mixed methods research 

design, using both quantitative and qualitative methods emerged as necessary to 

answer the research questions. Table 4 .2  on the following page gives a brief outline 

of research questions and methods chosen.
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Table 4.2: Research questions and methods used

Research questions Methods and data collection tools used

Does the child's

prewriting/handwriting ability show 

measurable change? In w hat way?

*  Prewriting/handwriting performance 

measure (pre, post group and post 

intervention follow up)

*  Post intervention teacher/parent 

questionnaires.

Does the child's participation in 

prew riting/ handwriting change? In  

what way?

*  HW T® task participation scale

*  Child interest measure

*  Pre & post intervention teacher/parent 

questionnaires

W hat are the perspectives of the 

parents on the application of the 

HW T® programme?

Post intervention parent questionnaire & 

focus group

W hat are the perspectives of the 

teachers on the application of the 

HW T® programme?

Post intervention teacher questionnaire & 

focus group

W hat factors impact on the practical 

implementation of the HW T®  

programme?

*  Post intervention teacher/parent 

questionnaires & focus groups

* Field notes & research log.
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4.7 Chapter summary

Collaboration is considered best practice both in education and OT and the few OT 

studies that have investigated the practice of collaboration have reported that most 

occupational therapists in school-based services were using the approach in 

combination with direct intervention. However, there is a lack of clarity as to the 

nature of the collaboration and the use of the term s consultation and collaboration as 

they are used in the literature. Factors influencing collaborative practice included lack 

of tim e for meetings between occupational therapists, teachers, parents during 

im plem entation of recommendations, the need for training for parents and teachers, 

the need to establish collaborative goals and the lack of understanding of the OT role. 

In the case of parents, the need for support and for programmes to fit into daily 

fam ily routines was highlighted. While outcomes of collaboration were reported as 

mainly positive, this is an area that requires further investigation, especially in 

relation to collaboration between occupational therapists and parents and children.

The theoretical models used to inform the developm ent and design of this study 

included the ICF-CY (W HO, 2 0 0 7 ), Processes Transforming Occupation model 

(Hum phry & W akeford, 2 006 ) and the Ecological Model of Human Performance (Dunn  

et al., 2003; Dunn, 2 0 0 8 ). The rationale for the intervention approach used in this 

study arose from integration of the literature reviewed in this chapter and preceding 

chapters 2 and 3. This included consideration of the elements of HW T® and the 

learning profile of the child with DS. The fram ework for the application of the  

collaborative approach used in this study was based on the Ecological model of 

Human Performance and recommendations in OT literature and included training of 

and ongoing collaboration with teachers and parents, application of HW T® activities 

during group sessions, and task and environm ental modifications.

The researcher needed to consider the performance; participation and the  

environm ental context in investigating occupational performance in relation to 

handwriting. The research design, which emerged for this study, was a mixed 

methods research design. In the methodology section that follows, an in depth 

rationale for and description of the research design used will be addressed.
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Chapter 5

Methodology

Development of research design



5.1 Introduction

This chapter begins with an introduction to the rationale for the research design and 

outlines the issues of the dual role of researcher/clinician and the use of reflexivity. 

How the research design developed for this study is then described. This includes a 

description of the initial research proposal, sampling process and the research design 

that em erged. The developm ent of the data collection tools and the application of 

these tools as well as the three phases of data collection are outlined. Data analysis, 

validity and reliability issues, methodological limitations and ethical issues are then  

discussed.

5.2 Introduction to the rationale for choice of 
methodology

This introduction provides the background to the developm ent of a suitable 

methodology for use by a researcher/clinician working collaboratively delivering and 

measuring the impact of an OT intervention.

There are a number of aspects to the context of this study, which have significant 

implications for the discussion of the methodology. The purpose of this study was to 

investigate the outcome of the application of a program m e in a collaborative 

approach involving parents, teachers, children with DS and occupational therapist. 

The context for this application was within a real life situation, which mirrored that, 

found in clinical practice. Crucially, the researcher played a dual role -  being both the  

researcher of the phenomenon under study and the clinician providing the  

intervention. This dual role was to create both dilemmas from a methodological point 

of view and opportunities for in depth understanding of the phenomenon under 

study. I t  was to play a key role in the methodological decisions in this study. In order 

to understand this issue it is firstly im portant to investigate the roles of clinician and 

researcher separately and then to am algam ate this understanding to describe the  

process undertaken during methodological decisions.

5.2.1 Researcher as clinician
OT practice is a client centred approach facilitating participation in everyday activities  

that are relevant and meaningful to the individual. Ongoing collaboration with the  

client and negotiation are central to the process of therapy (Creek, 2 0 0 7 ). The
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outcome of this in relation to clinical reasoning used by occupational therapists was 

investigated in a seminal work by Mattingly and Fleming (1 9 9 4 ). The authors 

conclude that:

"Clinical reasoning in occupational therapy is directed not only to a biological 

world o f disease but to the human world o f motives and values and beliefs -  a 

world o f human m eaning" p. 12

This leads to a complex clinical reasoning process involving a number of reasoning 

styles. The authors identified 3 styles of reasoning that were used by the therapist in 

the study which were used to address the client's situation on 3 levels. Procedural 

reasoning was used to identify problems, set goals and plan intervention (looking at 

client at the level of physical difficulties). Interactive reasoning was used to help the 

therapist interact with and better understand the person so as to match the 

intervention goals to the person or to individualize the intervention (looking at the  

client at level of the individual). Conditional reasoning involves combining the 

information of procedural and interactive reasoning to look at the broader issues of 

the social context and future outcomes (looking at the client as a social being in the 

context of fam ily/culture and environm ent). These types of reasoning are used 

interchangeably during the process of decision making in any therapeutic situation  

and clinical reasoning is seen as a dynamic process open to change as therapy  

progresses and new information arises (Fleming, 1991; Mattingly & Fleming, 1994). 

Authors have outlined the stages of developm ent of expertise from novice to expert 

clinician (Benner, 1984; Robertson, 1996).

Sinclair (2 0 0 7 ) developed a m atrix of clinical reasoning by identifying various facets 

of clinical reasoning relevant to the OT process and linking these to the levels of 

reasoning seen in the stages of developm ent from novice to expert therapists. This 

m atrix emerged from in depth analysis of data from 12 occupational therapists 

working in a variety of settings with various amounts of clinical experience. The  

facets identified included evidence discovery (evidence seeking, data gathering), 

problem identification, theory application, decision-making, judgem ent (including 

reflective judgem ent, justifying decisions) and ethics (including the motivation to 

im plem ent 'best' solutions).

Sinclair's m atrix supports the idea that the expert therapist shows advanced levels of 

thinking including awareness of their own personal biases. Thus, while the  

subjectivity is inherent in the process of therapy, the expert therapist shows the  

ability to use higher level reasoning abilities to guide clinical judgem ents. Sinclair
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suggests that at an expert level, the therapist has an inbuilt ability to reflect on 

clinical decisions/judgements, is aware of personal bias and evaluates outcomes of 

intervention on an ongoing basis. This has been referred to as an expert 

professional's ability to reflect 'in ' and 'on' action (Schon, 1983 ). Similarly, Rogers 

(1 9 8 3 ) states:

"Expert clinicians are those who are com petent in action and, simultaneously, 

reflect on this action to learn from i t '  (p. 614 )

Nixon and Creek (2 0 0 6 ) describe decision making in occupational therapy as an 

iterative process:

"a deliberative process whereby we m ove backwards and forwards between  

consideration o f ends and means in order to decide upon the best possible 

course o f action" p. 78.

Thus, the cognitive processes inherent in clinical reasoning of an expert occupational 

therapist can be considered a form of reflective analysis and therefore parallel to the  

processes involved in reflexivity during the research process. The concept of 

reflexivity as a dynamic process in which the researcher: "moves back and forth in a 

kind o f dialectic between experience and awareness" (Finlay, 2002a, p. 533) is 

synonymous with the concept of the expert professional reflecting in and on action 

(Schon, 1983).

As a clinician-researcher in this study, I had 12 years of post qualification experience 

in the area of OT with children. This experience had been in mainly community-based  

settings, with children of all ages 0 -18  years and with a wide range of disabilities. 

Collaboration with teachers and parents of children attending m ainstream school and 

supporting the inclusion of children in mainstream  school was a significant aspect of 

the clinical role previously held. I had also had experience of working with children 

with DS. As such it can be considered that I had attained a certain level of clinical 

expertise prior to the study.

5.2.2 Reflexivity and the clinician role
Reflexivity has been suggested as providing a way of increasing the rigor of the  

research process (Jootun, McGhee, & Marland, 2 009 ) and it was key in this study to 

negotiation of the researcher-clinician dual role. Finlay (2 0 0 2 a ) suggests that by 

using reflexivity, 'subjectivity in research can be transform ed from a problem to an 

opportunity.' (p. 531).
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She suggests it can enable the examination of the impact of the perspective and 

presence of the researcher in the study. While most discussions of reflexivity have 

occurred within the qualitative research field, it applicability to both quantitative and 

qualitative research has been suggested (Kingdon, 2005).

As a clinician delivering an intervention using a collaborative approach, the 

researcher was an active agent in the research study and the research that occurred 

was the result of the participants, the researcher and the therapeutic relationship 

that emerged within a particular social context. In this manner the research was co

constituted (Finlay, 2002a, 2002b).

However, clinical reasoning is considered a subjective, intuitive, largely tacit process 

with therapists not often aware of the cognitive processes involved (Chapparo & 

Ranka, 2000; Sinclair, 2007 ). The challenge in this study as clinician-researcher was 

to make the clinical reasoning processes explicit and to subject them  to rigorous 

scrutiny so as to minimize subjective bias. This is the essence of reflexivity (Finlay, 

2 002a ). This reflexive analysis then needed to be combined with 'methodological 

reflexivity' (Finlay, 1998) during the research process to develop a rigorous research 

design.

5.2.3 Reflexivity and the researcher role
Within the researcher role there was the need to develop an appropriate research 

design that would address the issues of scientific rigor, validity and trustworthiness of 

data gathered. Methodological reflexivity included the reflection and analysis 

underwent during the decision making process to decide on types of methods used 

and the developm ent of appropriate research tools as a researcher. This reflexive 

process became central to the iterative process of the developm ent of a research 

design (described in this chapter) as well as evolution of appropriate data collection 

tools, data collection procedures and data analysis (described in chapters 6 and 7). 

For exam ple, this process involved reflective analysis of the relevant literature, 

expert opinion and the individual needs of the children (as identified in the sampling 

and piloting processes) to develop an appropriate m easurem ent of 

prewriting/handwriting performance and participation.

Table 5.1 on the following page outlines the key decisions that were made in the 

study using reflexivity where clinical decisions were linked to the developm ent of the 

research design. These are discussed in detail in this chapter and chapter 6.
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Table 5.1: Refiexivity: Clinical decision-making & methodology design

Refiexivity & clinical decision 

making

Refiexivity & methodology design

Identification of child ability levels Iterative process during development of 

prewriting/handwriting performance & 

participation measure

Decisions regarding data analysis 

approaches

Content of group sessions 

individualized to needs of the child

Iterative process during development of 

prewriting/handwriting performance & 

participation measure

In this study, a research log was used by the researcher to carry out reflexive 

analysis of the clinical reasoning decision making process, on the rationale for 

choices of methods used, decisions about data collection and data analysis 

procedures. The presentation of research design and development of data collection 

tools, which are outlined in chapters 5, 6 and 7 of this section, are a summary of the 

result of this reflexive analysis.

In reality, due to the involvement of the researcher in the dual role, refiexivity was 

used at all stages in the research process. A number of dilemmas arose both as a 

clinician and researcher because of the dualistic nature of the role. The dilemma of 

this dual role has been discussed in the literature. Conneeley (2002) discusses how 

her professional status as a clinician had an impact for the dynamics of power within 

the relationship between researcher and participants. This was an issue of concern in 

this study also, as data was collected from teachers, parents and children with whom 

I had formed a collaborative professional working relationship. As an example, this 

had the potential to influence teacher/parent responses during focus groups 

discussions post intervention. The decision was therefore taken that other academic 

staff and not the researcher so as to reduce bias would conduct the focus groups. 

Some of the main dilemmas that arose during the study are now discussed to 

highlight how the dual role was negotiated within this study.

5.2.4 Dilemmas in researcli design
A number of dilemmas arose during the study, which needed resolution and led to 

decisions, which ultimately shaped the methodology used. These will be discussed in 

detail in the following chapters. Figures 5.1 and 5.2 on the following pages provide a 

summary of this and other dilemmas. A brief discussion of one dilemma follows this 

to help illustrate how refiexivity was used in this study.
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Dilemma 3: Appropriate measures

Following sampling procedures, it became apparent that 28 of the children sampled 

were at a prewriting ability stage and many of these had complex needs. Examples 

included very im m ature pencil grasps and poor attention span. The dilemma arose as 

to how to capture change in abilities as the children would have significant difficulty 

attending during any formal assessment procedure and would have difficulties 

engaging in many paper and pen activities. In order to adequately answer the 

research question: 'Does the child's prewriting/handwriting ability show measurable 

change? In what way?': the development of further m ethods/ research tools to 

evaluate changes in ability was necessary. The researcher was therefore confronted 

with the dilemma of whether to change the focus of the study to that of tool 

developm ent, or to develop suitable pilot measures based on the information arising 

from the interaction with the teachers and parents. The researcher used the research 

log and the reflexive process to re exam ine the original purpose of the study and to 

make the decisions necessary to develop appropriate measures.

5.2 .5  Outline of the research design
The developm ent of the research design for this study therefore was an iterative  

process that was informed by reflexive analysis by the researcher, which was 

recorded in the research log.

A mixed method concurrent triangulation pre-post design evolved as the most 

appropriate from this iterative process. Refer to figure 5 .4 , p. 102 for an overview of 

this design. This mixed methods design allowed triangulation of data from a number 

of methodological sources to corroborate findings and facilitate a more in depth 

description of the complex phenomenon. An exam ple of this was the data collected 

from both teacher/parent questionnaires and focus groups post intervention gave a 

more in depth understanding of their perspectives on the application of H W T®.

The design allowed a mechanism for addressing the conflicts inherent in the dual 

role of researcher-clinician and the issue of researcher bias. I t  also facilitated the 

developm ent of a valid method of measuring outcomes of a complex phenomenon 

within a particular social context. The following section describes the developm ent of 

this research design.
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5.3 Development of research design

5.3.1 Purpose of the study and conceptual framework of the 

researcher
The purpose of the study and the conceptual frannework of the researcher provide a 

backdrop to how the research topic was operationalized by the researcher and 

resulted in the developm ent of the research questions and initial decisions around 

design.

The purpose of this study was to investigate the application of the HW T®  programme 

with children with DS attending mainstream schools in Ireland. The study was based 

on a collaborative approach involving teachers, parents, children and OT, which was 

to m irror a real life clinical intervention context. An underlying purpose of the  

research was to inform practice in OT in relation to the supporting of children with DS 

in m ainstream education around the issue of handwriting.

As the complex nature and wide variability of the children's difficulties began to 

em erge during the sampling process, the awareness of the need for the study to be 

both a m easurem ent of outcome as well as informing existing knowledge base 

became evident to the researcher. This was especially im portant as the researcher 

was interested in designing a study that reflected real life practice in an Irish context. 

Therefore the study moved beyond looking at outcome in the simplistic terms of 

effectiveness outcome related to measurable change alone to being both outcome 

oriented (m easurable change) and process-oriented (rich description of the impact of 

applying the programme within a complex social situation). As stated by Reichardt 

and Cook (19 7 9 ):

comprehensive evaluations should be process-oriented as well as outcome 

oriented, exploratory as well as confirmatory" (pp. 18 -19 )

This caused a shift in focus of the study to a proof of concept study as opposed to 

solely an effectiveness of intervention study.
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5.3.2 Background to research and conceptual fram ework
From clinical experience of working with children with DS aged eight and over, I  had 

identified particular difficulties in the area of legibility of handwriting. I  was also 

cognizant from clinical experience of the significant role that parents and teachers 

play in the learning of skills. I had an interest in how my role as an occupational 

therapist could support inclusion of children with DS in mainstream education in 

relation to the handwriting skills that were an important part of their participation in 

school activities. Having attended training workshop given by the author on the use 

of H W T® , the researcher was interested in the use of concrete m aterials as a 

teaching approach to assist with improving overall legibility skills of children with DS 

while engaged in handwriting tasks. The interest in research in this area developed 

from these initial clinical issues.

The conceptual fram ework for the study developed from in depth review of the 

literature has been described in detail previously in chapter 4. A sum m ary is 

presented here. The basis of occupational therapy practice is to facilitate participation 

in everyday activities or occupations that are relevant and meaningful to the 

individual (Hinojosa, Kramer, Royeen, & Luebben, 2003; Roley et al., 2008 ). 

Therefore, there are two aspects to 'function' or occupational performance that were 

im portant to the design of this study. Firstly, there was the need to consider what 

handwriting activities the child with DS was involved in and secondly how the child 

participated in these activities. The models of occupation found in the literature all 

provide ways to interpret how the interaction of the person or child, the environm ent 

or context and the occupation results in occupational performance (or function). The 

two occupation models most relevant to this study emphasize the importance of 

contextual factors, such as the key role of teachers and parents in facilitating  

childhood occupations (Hum phry, 2009; Dunn at al., 2003, Dunn, 2008 ).

The relevance of practical issues; such as tim e, child health and the 'fit' of HW T®  

with current curriculum; impacting on the ability of parents/teachers to im plem ent 

the program m e was deemed im portant given the collaborative nature of the 

intervention over a period of tim e. The inclusion of a qualitative component to record 

the perspectives of teachers and parents was considered im portant in this study 

given the collaborative approach used in intervention. The researcher therefore  

began the process of developing a proposal to investigate the use of the HW T®  

program m e with children with DS aged 8 -1 0  years in a collaborative approach with  

parents and teachers, focusing on handwriting abilities and participation.
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5.3.3 In itia l proposal
At the initial stages of the research proposal a quasi-experimental non-equivalent 

comparison group pre test posttest design was chosen. This was based on an 

extensive literature review of previous handwriting studies.

The rationale for this initial choice included consideration of the following:

This design was initially chosen, as it potentially would increase the objectivity of 

results, thereby potentially strengthening validity of the findings.

The need to address the issue of researcher bias, as the researcher had a dual 

role in the study -  acting both as the researcher and the clinician carrying out 

the intervention.

A three-phase approach to data collection was devised. The rationale for this was to 

attem pt to track change over a period of time. The ABC design was suggested to gain 

an objective baseline, post group intervention and post intervention measurement of 

prewriting/handwriting abilities. The qualitative component to capture teacher/parent 

perspectives on relevant practical issues was to take the form of open-ended 

questions in the teacher/ parent questionnaire design. For an outline of this design 

refer to appendix 1 (d).

5.3 .4 The need for change in the design
The need to change the research design arose as a result of issues during the 

sampling process. This will now be discussed.

5.3.4.1. Process of sampling
The initial design of the study was to recruit children with DS aged 8-10 years, their 

teachers and parents (to create both a main study group and a control group). 

However, due to the issues that are detailed below the age range was widened to 

children with DS aged 5-10 years.

The researcher contacted the National Council for Special Educational Needs (NCSE) 

and the Health Service executive (HSE) regarding a suitable database of information 

on the number of children with DS in mainstream schools. No database of this 

information was available at the tim e of sampling for this inquiry (2006).

From this, the researcher determined that there was no access to contact details for 

children with DS other than the records of membership held with the organization.
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Down Syndrome Ireland (D S I). DSI is a voluntary organization for children with DS 

and their families. Contact was made with the research coordinator of DSI, who 

reported that the DSI database would include details of on average 4 0 %  of the DS 

population of Ireland. The researcher was advised by the research coordinator of DSI 

to contact the coordinator of the Irish division of EUROCAT (European Register of 

Cardiac Anomalies and Twins) to gain information regarding the potential overall 

number of children with DS within the age category 8 -1 0  years.

From consultation with a coordinator of the Irish division of EUROCAT it was 

determined that there were approxim ately 103 children with DS registered between  

the ages of 8 -1 0  years in 3 of the designated 4 counties of the study. No database 

was available for the fourth county. However, no record was available of how many 

of these children within the age group chosen were attending mainstream school and 

no access to contact details was available from this source.

Therefore, due to concerns regarding accessing a large enough sample and the fact 

that the number of the identified sample actually attending mainstream school was 

unknown, the researcher decided to increase the age range to 5 -10  years. Further 

details of the procedures during sampling, sample obtained, and attrition are 

provided later (see section 5 .7 ). As the widening of the age groups had potential to 

include children at the beginner stages of writing, the researcher decided to 

investigate the level of child ability at the information meetings held during sampling 

and to initiate a screening procedure.

5.3.4.2 Inform ation meetings and initial screening procedures
Field notes were recorded at information meetings held with teachers and parents as 

part of the sampling procedure. A screening form was developed by the researcher to 

obtain basic information about the developmental level of prewriting/handwriting  

skills of the sample children (refer to appendix 1 (e ) for details). The form was 

completed by telephone contact with a parent of each child. The telephone contacts 

were completed by research assistants & information recorded. The researcher 

carried out reflexive analysis of this information in the research log, this is now 

summarised below.

All the above identified a wide variability in ability of the children in relation to 

prewriting/handwriting skills (re fer to appendix 1 (f) and (g) for content analyses of 

field notes). Three levels of ability em erged. These included children at the prewriting  

stage, at a letter form ation stage and those who were at the stage of refinem ent of 

letter formation and writing sentences on lines.
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5.3.4.3 Rationale for change in research design
The variability and connplexity of the sample obtained and the fact th a t little previous 

research existed on this topic presented the researcher with a challenge as to how to 

proceed with the study. The rationale for changing the research design was:

1. At the early stage of the study, while the researcher was able to identify 

patterns of wide variability in the sample, the extent and complexity of 

individual variability was unknown. A large num ber of the children were at a 

low developmental level in relation to prewriting skills and attention to task 

was an area of particular difficulty; this m eant the use of formal pre and post 

intervention testing would be difficult.

2. There was an issue of being able to capture change in prewriting development 

with an objective measure given the em ergent nature of early handwriting for 

a sub group of children at a very low developmental level. The ability to 

develop suitable research tools that would capture m easurable change pre 

and post intervention was uncertain at the start of the study. This uncertainty 

was increased by the lack of knowledge in the literature regarding the nature 

of difficulties related to handwriting m easurem ent for children with DS.

3. Given the level of variability in ability, consistency in the application of the 

programme was not feasible. This included the need to include postural 

supports to assist the child in the task of handwriting and the need to adapt 

the writing im plem ent used as well as modifications to how the actual HW T®  

programme would be applied.

4. The ability level of the children was not dependent on age, with a number of 

older children at a prewriting ability level. This wide variability in ability meant 

that matching participants to create the control group needed for an 

experim ental ABC design would be difficult. While randomisation, in theory, 

would create comparable groups with equal variability the researcher had 

concerns about how results of this process could be interpreted given the  

range of issues at the start of the project as outlined in 1-3 above.

The researcher therefore had concerns that change in abilities and participation or 

the impact of the application of the programme would not be captured by the use of 

a quasi-experim ental design. The researcher concluded from the above process that 

there was a need to revise the premises upon which the initial design was chosen. 

The process of revision of the design and the rationale for the choice of mixed 

methods will be detailed later in section 5 .4 .1 .
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I t  must be acknowledged that the decision not to include a matched or randomised 

control group had implications for the generalizability of results and the results 

cannot demonstrate if any changes are related to the intervention per se or just 

other developmental factors and attention to the task of handwriting that resulted 

from the focused intervention. However, this limitation in design was considered to 

be outweighed by the capacity of the mixed methods design applied in the study to 

provide valuable information about the complexity of individual needs and the 

therapeutic process of implementing an intervention in a real life setting. A 

profession is reported in the literature to have the overall purpose of developing 'a 

knowledge base th a t will m axim ize the effectiveness o f practice' (Portney & Watkins, 

2009 , p. 3). Therefore any clinically based study necessarily must address theory 

generation as well as outcome measurem ent.

The following gives details of the background in relation to mixed methods research 

in general and its use in OT in particular. This is followed by a detailed rationale for 

the use of this design in this study. How the design was applied in this study is then 

delineated.

5.4 Background to & use of mixed methods design

In more recent tim es the debate between the quantitative versus qualitative 

paradigms in research, commonly referred to as the 'paradigm  wars', has been 

replaced by the em ergence of w hat has been called the 'third methodological 

m ovem ent' (Teddlie & Tashakkori, 2003 ) or 'the third research paradigm' (Burke 

Johnson, Onwuegbuzie, & Turner, 2007: Johnson & Onwuegbuzie, 2 004 ). This 

approach has become especially popular within the social and health sciences where 

the complexity of research problems being investigated is best addressed by the use 

of a m ixture of approaches (Andrew & Halcomb, 2006; Creswell, 2009a; O'Cathain, 

Murphy, & Nicholl, 2 0 0 7 ). In health sciences it is used especially to develop 

instruments to measure health outcomes and evaluate interventions (O 'Cathain, 

2 0 0 9 ). While there is ongoing debate about the nomenclature used in this approach, 

a num ber of recent textbooks and research journals dedicated to the approach have 

appeared in recent years (Creswell, 2009b).

The purpose of this third paradigm is to use the strengths and diminish the  

weaknesses of both approaches together in a single study; this is referred to as the  

'fundam ental principle o f m ixed  m ethods' Oohnson & Onwuegbuzie, 2004).
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As Creswell (2009b ) states:

'Mixed methods research  .....  is m ore than simply collecting and analysing

both kinds o f data; it  also involves the use o f both approaches in tandem  so 

th a t the overall strength o f a study is g reater than either qualitative or 

quantitative research' (P. 4)

One of purposes for conducting mixed methods research includes triangulation  

(Greene, Caracelli, & Graham, 1989). The process of designing a mixed methods 

study is seen as an iterative process, with the research question(s) and effectively  

answering these questions as the central concern (Johnson & Onwuegbuzie, 2004; 

IMaxwell & Loomis, 2003 ). This has been referred to as 'the  dictatorship o f the 

research question' (Teddlie & Tashhakkori, 2003 ) and authors in the mixed methods 

field have suggested that the underlying philosophy in mixed methods methodology  

is pragmatic (Johnson & Onwuegbuzie, 2004; Tashakkori & Teddlie, 1998).

It  has been suggested within the OT literature that mixed methods is highly 

appropriate to use in OT due to the multi dimensional phenomena of occupation 

(Corcoran, 2006; Mortenson & Oliffe, 2009 ).

As Corcoran (2 0 0 6 ) suggests;

"Mixed methods are particularly re levant to occupational therapy, a profession 

with firm foundations in a num ber o f disciplines and th a t faces the challenge 

o f blending m any bodies o f knowledge in the dynam ic concept o f occupation.' 

(p. 412 )

However, a survey by Mortenson and Oliffe (2 0 0 9 ) of OT research using a mixed 

methods approach found a number of methodological issues needed consideration in 

future studies. These included the need to explicitly state the rationale for combining 

methods, and the paradigmatic position adopted. Within the general debate on mixed 

methods research, various authors have advocated for this need for the researcher to 

explicitly state the theoretical position underpinning the design and im plem entation  

of studies (Creswell & Plano Clark, 2007; Moran-Ellis et al., 2 0 0 6 ). These issues will 

now be addressed in relation to this current study.
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5.4.1 Rationale for use of a mixed method design
According to Newman, Ridenour, Newman and DeMarco (2 0 0 3 ), the purpose of the 

research must not be disconnected from the research questions and methods. The 

researcher returned to consider the initial purpose of the research when the 

difficulties of applying the quasi-experim ental design became clear.

The purpose was to investigate the application of H W T®  with children with DS who 

were in m ainstream education in the Republic of Ire land. The underlying rationale for 

the study was around ways of supporting inclusion of Irish children with DS in 

m ainstream  education in the area of handwriting. The study was to reflect a real life 

clinical setting, where children of all abilities could potentially present for 

intervention. The researcher decided therefore to proceed with the initial purpose of 

the research by including children of all abilities in the study. However, due to their 

complex needs identified during the sampling process, the issue now arose of the  

need to apply a research design and to create appropriate m easurem ent tools to 

capture the variability in ability of the children. The dilem m a now arose of whether to 

change the focus of the study to the developm ent of suitable measures. In keeping 

with the original purpose of the research to investigate an approach to intervention, 

the decision was taken to develop suitable outcome m easurem ent tools that could be 

piloted during the study.

In relation to healthcare research, O'Cathain and Thomas (2 0 0 6 ) discuss how the use 

of mixed methods can enable researchers to investigate research problems about not 

just w hether an intervention is effective, but also how that intervention is effective. 

They suggest that qualitative methods are applicable to investigating how 

interventions work and quantitative methods to w hether the interventions are 

effective. Therefore the researcher decided that in order to capture the complexity of 

the phenomenon it was necessary for the design to incorporate more qualitative  

methods alongside quantitative methods and to adopt a mixed methods design. This 

would allow a richer description of the sample of children with DS obtained and would 

allow a more in depth investigation of the application of H W T® . The researcher was 

interested in asking 'w hat' about the intervention was effective or not, and 'how' the 

intervention was effective or not, rather than necessarily being concerned with the  

underlying causes. Therefore, a pragmatic theoretical position was taken. I t  has been 

identified in research literature that the worldview of the researcher influences the  

choice of design, data collection methods used and analysis methods (Creswell & 

Plano Clark, 2 0 0 7 ). I t  has also been suggested that in health sciences research the  

justification of the use of mixed methods is often based on pragmatic reasons (O ' 

Cathain, 2 009 ).
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5.4.2 Concurrent triangulation
The following discussion is based on the nomenclature related to mixed methods as 

outlined by Creswell and Plano Clark (2 0 0 7 ). A mixed method concurrent 

triangulation pre-post design emerged as the most suitable for this study. 

Triangulation refers to the review and analysis of evidence from multiple sources. 

The aim of triangulation is that the findings of the study are based on the 

convergence of inform ation from multiple sources (Erlandson, Harris, Skipper & Allen, 

1993; Yin, 1994 ). The use of triangulation was especially pertinent in this study as 

there were multiple sources of data with the participants including teachers, parents 

and children. Also the need to develop suitable m easurem ent tools to investigate this 

problem m eant that the triangulation of data from multiple sources would enhance 

the validity of measures created.

Concurrent refers to an approach to data collection where both quantitative and 

qualitative data are gathered at the same tim e. The combination of results from both 

forms of data help to validate the findings. I t  also refers to an approach where the 

quantitative and qualitative methods are given equal weighting in a study.

The rationale for the choice of concurrent triangulation mixed methods pre-post 

approach as a fram ew ork for data collection and analysis was twofold. Firstly, it 

would allow a rich description of the topic under investigation. This would assist in 

answering the research questions around the application of HW T®. Secondly, it 

would allow a continuous process of validation to be undertaken to reduce the risk of 

researcher bias. The ability of triangulation to address the issue of researcher bias 

has been discussed in the literature (Jick, 1979, as cited by Creswell, 1994 ). The 

integration of the research question(s) and the design methods is now discussed.
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5.5 Integration of research questions and design 

methods

The research questions were developed through an iterative process of clarifying the 

purpose of the research and extensive review of the literature through the lens of the 

conceptual framework of the models of occupation (Dunn et al., 2003, Humphry, 

2009). Table 5.2 on page 100 summarises how the concepts from the literature 

informed the development of the research questions.

The mixed methods design of this study developed from the process of the 

interaction of the research purpose, conceptual framework and research questions, 

along with concerns regarding the establishment of validity. Maxwell and Loomis 

(2003) make the argument for approaching the design of a mixed methods study 

from the perspective of the constant interaction of the 5 main components of a study 

and referred to this as the 'interactional model of design'. The interactional model is 

applied to this study in figure 5.3 on page 101. During the development of the 

research design, the researcher used the research log to carry out reflexive analysis 

on an ongoing basis.
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Table 5.2: Link between the concepts in literature and research questions

Occupational

performance
Relevant element to be 

measured
Research question

Doing

Product of 

engaging in 

the

occupation

Sensorimotor

• Performance at Prewriting 

& writing tasks

• Posture/ pencil grip

• 3D & 2D shape copying

Does the child's 

prewriting/handwriting ability 

show measurable change?

In what way?

Participation

Process of 

engaging in 

the

occupation

Psychological/ cognitive
Participation in

prewriting/handwriting including: 

Engagement/Interest/ attention 

span

Does the child's participation 

in prewriting/handwriting 

change?

In what way?

Contextual

factors
Social/ cultural
Parent/teacher use of HWT® 

Cultural/ temporal:
Value placed on teaching 

handwriting by parents/teachers 

How programme fitted in with 

Irish school system 

Child factors:
Chronological age 

Health Status

What are the perspectives of the 

teachers on the application of 

the HWT® programme?

What are the perspectives of the 

parents on the application of the 

HWT® programme?

What factors impact on the 

practical implementation of the 

HWT® programme?
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Figure 5 .3 : Ite ra tiv e  process in developm ent o f research design

Validity
Iterative process to establish 

theoretical rationale for methods 
used

Triangulation of data

Conceptual framework
Literature review on topic 

through lens of PEO models

Mixed methods
Concurrent triangulation 

Multiple data sources & methods 
used

Purposes
Investigate application of HWT® 

with children with DS in 
mainstream schools

Research Questions
Change in handwriting abilities?

Change in participation? 
Teacher/parent perspectives? 

Practical factors?

Johnson and Onwuegbuzie (2004) state that:

"A tenet o f m ixed methods research is tha t researchers should m indfully

create designs tha t effectively answer the ir research questions..." p. 20.

Figure 5.4 on the following page outlines the mixed method concurrent triangulation 

pre-post design for this study. As has been recommended in the literature, the 

notation 'quan' (for quantitative) and 'qual' for qualitative has been included to 

highlight the methods used. This has been recommended as an im portant aspect of 

reporting mixed methods studies by leading authors in the field (Tashakkori and 

Teddlie, 1998; Creswell & Plano Clark, 2007). Capitalisation of notation signifies the 

dominant tradition of the method (Tashakkopri & Teddlie, 1998; Creswell & Plano 

Clark, 2007). The arrows indicate where data from method(s) informed the 

development of another measure. 'QUAN/qual' together refers to the use of a 

method, which gathers both quantitative and qualitative data, for example, 

questionnaires using closed questions (to collect quantitative data) and open 

questions (to collect qualitative data).
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Figure 5.4: IVIixed method research design of the study

Field notes 
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Research log QUAL

HWT task participation 
& achievement scales 

QUAN

Expert therapist group 
QUAL

Pilot handwriting 
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Pre intervention 
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Research log QUAL

DATA
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Pre intervention parent/ 
Teacher questionnaires 

QUAN/qual

Post intervention prewriting/handwriting measure & 
child interest measure 

QUAN

Post intervention parent & teacher focus groups 
QUAL
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Pre intervention 
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Post group intervention 
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COLLECTION
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The 3 phases of data collection will be outlined later in section 5 .8 .2  following a 

discussion of the research relationship and details of the sampling procedure.

5.6 Research relationship
The researcher was cognizant of the conflicts arising from the dual role of acting as 

both researcher and clinician in this study. These include ethical issues (discussed 

later in section 5 .12 ) and the potential influence of the researcher on the data 

collected. In order to minimise researcher bias, the mixed methods design developed 

involved triangulation of data from multiple sources -  both multiple methodological 

sources (e.g. questionnaires and focus groups used to triangulate data from teachers 

and parents) and data sources (e.g . data from teachers, parents and children 

collected). The researcher used a process of reflection and analysis (i.e . reflexivity) 

to inform decision-making by using a research log throughout the research process. 

Validity and reliability issues were also addressed as appropriate for each method 

used. These will be discussed in detail in chapters 6 and 7.

5.7 Sampling

This section outlines the sampling procedures during all phases of the study.

5.7.1 Sampling of main study participants
A purposive sampling method was used to recruit children with DS, their parents and 

teachers. Purposive sampling is a deliberate non-random method of sampling, which 

aims to sample a group of people, or settings, with a particular characteristic.

The rationale for this choice of sampling was determined by the fact that there was 

no access to complete records regarding children with DS within the geographical 

area chosen (as detailed previously in section 5 .3 .4 .1 ). Snowball sampling also 

occurred in this study.

Inclusion Criteria

For Children;

(a ) The child has a diagnosis of DS.

(b ) The child was aged between 5 -10  years 11 months at the tim e of the start of 

the study.

(c) The child attends a mainstream  or special class in a mainstream primary  

school.

(d ) The child has difficulties with handwriting.
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For teachers:
(a ) The teachers must work with a child with DS who is participating in the study.

As detailed previously (section 5 .3 .4 .1 ), the child sample age was increased to the 5- 

10 year old age range. On the EUROCAT register approxim ately 312 children with DS 

were registered for the relevant years for this age range (i.e . those with dates of 

birth between 0 1 /0 9 /1 9 9 5  -  0 1 /0 8 /2 0 0 1 ). Again this was an approximation as no 

database was available for 1 of the 4 counties in the study. Following further contact 

with the coordinator of research for DSI it was determ ined that records included 

contact details for approxim ately 170 (5 4 .4 8 % ) of the estimated 312 children 

identified from the EUROCAT register. As the number of these children attending  

m ainstream  school was unknown to the researcher at the tim e of sampling, it was 

decided to send letters inviting participation in the research to all those identified.

A total of 170 letters were given to the coordinator of research of DSI for forwarding 

to parents of children with DS who fell into the 5 -10  years age category at the tim e  

of the study. The coordinator wrote a cover letter to all members in the sample, 

which was sent with the information leaflet and letter from the researcher by post. 

Refer to appendix 1(a) for copy of information sent.

The parents were asked to discuss with their child's teacher about being involved in 

the study and to return a slip and/or contact the researcher if they were interested in 

being involved in the study. A num ber of information meetings were organized with 

parent and teachers in each geographical location to provide information about the  

study and answer any queries. Snowball sampling occurred from the above process 

as parents and teachers passed on information to other parents who then contacted  

the researcher.

5.7.2 Sample obtained
The response rate to the initial letters sent was 105 responses from a possible 170 

(6 1 .7 6 % ). Seventeen of the respondents did not qualify under the inclusion criteria  

for the study. A further 17 indicated that they were not interested in being involved 

in the main study at that tim e.

Following initial sampling procedures a total of 70 parents/child /teacher triads 

expressed interest in being involved in the study. Of these 57 expressed a preference 

for being involved in the main study. The other 14 triads expressed interest in being 

involved in the control group. As has been described earlier in the chapter, the
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research design was changed and this part of the sample was not used in the final 

study.

Fifty-seven parent/ child dyads were recruited at the beginning of the study. As two 

teachers in the study were involved with two children each as the children attended 

the same school, a total of 55 teachers were recruited initially.

5.7.3 Attrition from study
Due to attrition in the early stages of the study, the resultant sample remaining in 

the study was 46 parents and children and 44 teachers. As 2 of these teachers each 

had 2 children with DS, 46 triads of child/parent/teacher were included in the study.

There was attrition of 4 teachers in the early stages of the study. The reasons given 

were that they were confident that the approach they offered was meeting the needs 

of the child and that they did not wish to have the child involved in a programme that 

differed from the curriculum (i.e. in the emphasis of capital letters first). Another 

teacher voluntarily withdrew following the training session.

Two child/parent/teacher triads were asked by the researcher to withdraw following 

handwriting measure piloting due to disinterest by the child. Despite repeated efforts 

by the therapist to encourage engagement the children did not interact with any test 

materials. Therefore it was reasoned that inclusion in the study was inappropriate. 

Exclusion criteria were established by the researcher regarding this. An exclusion 

criterion imposed at time of application of pre intervention prewriting/handwriting 

abilities measure was:

Children with DS who do not display any purposeful interaction with test materials.

One child/parent/teacher triad withdrew from the study at the start of the group 

sessions as the child was moved to a special school. One child/parent/teacher triad 

was requested by the researcher to withdraw following persistent disruptive 

behaviour in the group sessions. The child did not display any enjoyment or positive 

engagement in the group. Therefore it was reasoned that inclusion in the study was 

inappropriate.

One child/parent/teacher triad voluntarily withdrew following the start of the 

implementation phase as the teacher was finding it d ifficu lt to implement the 

programme in the classroom and the child had no support from a resource teacher. 

The teacher stated the emphasis of the learning of capitals in the programme as the 

main barrier to implementation of the programme. The parent stated that she was
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not interested in proceeding in the study, as she did not want to be follow ing a 

d iffe ren t approach to  th a t used by the teacher. Two ch ild /pa rent/teacher triads 

vo lun ta rily  le ft the study a fte r the child had a prolonged period o f illness during the 

im plem enta tion  phase.

5.7.4 Sampling within main study sample
Table 5.3 sum m arises the  sampling conducted fo r the focus groups during the study. 

The sam pling process is detailed in appendix 1 (i).

Table 5.3: Summary of sampling procedures

Sampling Type Number of 
participants

Focus groups

Therapist focus group Purposive 3

P re-in tervention teacher focus group Convenience 3

Post- in te rven tion  parent focus group Stratified  random 

purposive

6

Post- in te rven tion  teacher focus group Stratified  random 

purposive

4

*  6 teachers were contacted and agreed to a ttend, 4 attended

Of note, is th a t s tra tified  random sampling was used in relation to the post 

in te rven tion  focus groups. As the researcher was involved in providing the 

in tervention  random selection by an external person w ith in  the stra tified  ab ility  levels 

o f the children (1, 2 and 3) was deemed an appropriate way o f addressing the issue 

o f researcher bias.
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5.8 Data collection

5.8.1 Data collection instruments
The following table shows the link between the research questions and the data 

collection tools developed and applied in this study.

Table 5.4: Research questions and data collection instruments used

Research questions Data collection instruments used
Does the child's prewriting/ 

handwriting ability show 

measurable change?

In what way?

Prewriting/handwriting performance measure 

Parent/teacher questionnaires pre & post 

intervention

Does the child's participation in 

prewriting/handwriting change? 

In what way?

Parent/teacher questionnaires pre & post 

intervention

Prewriting/handwriting participation measure 

Child interest measure

What are the perspectives of the 

parents on the application of the 

HWT® programme?

Parent questionnaires & parent focus group post 

intervention

What are the perspectives of the 

teachers on the application of the 

HWT® programme?

Teacher questionnaire & focus group post 

intervention

What factors impact on the 

practical implementation of the 

HWT® programme?

Teacher/parent questionnaires & focus groups 

pre & post intervention 

Field notes/ research log

As there were no previous suitable data collection tools available in the literature, the 

researcher developed tools as part of this study. The detail of this procedure is 

explained in chapters 6 and 7. The instruments applied to implement data collection 

reflect methods associated with both quantitative and qualitative traditions including 

prewriting/handwriting measure (child measure), questionnaires, focus groups, field 

notes, use of research log. These were used to gather data from multiple sources -  

teachers/parents/child. Mixing of methods occurred w ithin instrument design, for 

example the inclusion of closed and open ended questions within the questionnaire 

design.
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5.8.2 Data collection procedure
Data collection was completed in three phases as outlined in figure 5 .4 , p .102 

previously. Throughout all phases of the developm ent of data collection tools and 

data collection, reflexive analysis was carried out and detailed in the research log. 

The following is a brief description of each phase.

Phase one of data collection included a pilot study completed prior to the main 

sample being recruited. This pilot study was conducted with a local ID  service which 

was using the HW T®  program m e with children with ID  and DS. A pre intervention  

focus group was completed at the start of the main study with expert therapists. The 

data from all these prelim inary data collection methods was used to create the data 

collection tools used in phase one of the main study. These tools included: the pre 

intervention child measure and the parent and teacher pre intervention  

questionnaires. These tools were then administered to the main sample of teachers/ 

parents and children.

Phase two of data collection included the application of the appropriate parts of the 

prew riting/handw riting performance and participation measure. Field notes were also 

gathered from interactions with teachers and parents. Phase three of data collection 

occurred 2 months after end of group sessions. I t  included a post intervention  

prew riting/handw riting m easure, post intervention parent/teachers questionnaires 

and focus groups.

All data collection sheets were pre coded and detailed records kept of data collected. 

The researcher established a data collection and organisation system. Data for 

individual children was organised into 3 categories or ability levels. Individual 

children were allocated to these levels during baseline use of the

prewriting/handwriting performance measure. The 3 levels of ability were:

• Level 1: Children a t the prewriting stage.

• Level 2: Children a t a letter formation stage.

• Level 3: Children at a refinem ent of letter form ation and writing sentences on

lines stage.
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5.9 Data analysis

Preparation of quantitative data for analysis involved scoring of child measure items 

on criteria as well as assigning numeric codes to responses to closed questions and 

rating scales contained in the questionnaires. Data was then entered into the 

statistical package for social sciences program, version 16 (SPSS, Inc., Chicago). 

Data cleaning was completed with 2 0%  of all data entered being rechecked. Error 

rates varied between no errors and a maximum of 2 entry errors in the case of all 

data entered.

Preparation of qualitative data involved transcription of focus group from tape 

recording, field notes and open-ended question responses from questionnaires. 

Transcripts were all checked against original data for accuracy. Preliminary 

exploration of data was carried out prior to data analysis. Descriptive analysis was 

completed on quantitative data initially, including frequencies, percentages and cross 

tabulations. Further statistical analysis was completed on data from the handwriting  

abilities measure using the McNemar test. Content analysis was carried out on the 

qualitative data to identify themes. Following this initial analysis of results, data was 

then triangulated.

5.9.1 Triangulation of data
Triangulation of data involved the triangulation of data from multiple sources. In this 

study data was obtained from teachers, parents, through m easurem ent of the child 

(child measure) and directly from the child perspectives on interest in writing 

(included in child m easure). Reflexive analysis was carried out and detailed in the 

research log during triangulation of data. This process informed the presentation of 

results, which are detailed in chapters 8 and 9. Table 5.5 on the next page outlines 

the sources of data for triangulation linked to each research question.
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Table 5.5: Data triangulation and specific research questions

Sources of data for triangulation Research questions

Prewriting/handwriting measure: pre, 

post group & post intervention

Does the child's prewriting/ handwriting 

ability show measurable change?

In what way?
Parent pre & post questionnaires

Teacher pre & post questionnaires

Child participation measure Does the child's participation in 

prewriting/handwriting change? 

In what way?Parent pre & post questionnaires

Teacher pre & post questionnaires

Parent post intervention questionnaires & 

focus groups

What are the perspectives of the parents 

on the application of the HWT® 

programme?

Teacher post intervention questionnaires 

& focus groups

What are the perspectives of the 

teachers on the application of the HWT® 

programme?

Teacher report post intervention What factors impact on the practical 

implementation of the HWT® 

programme?

Parent report post intervention

Field notes

The triangulated data is presented in the results section and discussed in the 

discussion chapter of this thesis under each research question.

5.10 Legitimation/ Validity issues:

The mixed nnethods concurrent triangulation pre-post design was used in this study 

to collect data. Mixed methods were used to triangulate from a number of 

sources/participants -  teachers, parents and child as well as a number of methods -  

e.g. questionnaires, focus groups etc. The use of these triangulation procedures 

enables greater confidence in the validity of findings as well as providing rich data 

that allows the researcher to discover patterns of convergence of findings and 

highlights contradictions (Johnson, Onwuegbuzie & Turner, 2007). The use of 

triangulation procedures to corroborate findings can enhance the trustworthiness of 

findings (Creswell, 1998).
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In relation to the quantitative measures developed for this study; including the child 

measure and questionnaires, issues of validity (face and content) were addressed by 

the researcher. Reliability (inter and intra rater) was established for appropriate 

parts of the prewriting/handwriting performance measure. In relation to the 

qualitative data, the researcher's supervisor completed independent validation of the 

themes identified and m em ber checking was completed for all focus groups.

5.11 Methodological Limitations

1. The dual role of the researcher as researcher-clinician has implications for 

researcher bias. Various strategies were used to overcome this, such as, use of 

stratified random sampling techniques to recruit participants for post intervention  

focus groups, post intervention focus groups being conducted by persons other than  

the researcher, use of independent validation and m em ber checking procedures for 

all focus groups, scoring of handwriting samples by other therapists,

2. The lack of suitable standardised assessment tools m eant that the data collection 

tools had to be developed by the researcher within the study. This raises issues of 

validity and reliability of measures, although the researcher attem pted to overcome 

this with as rigorous a developm ent procedure as was feasible.

3. The findings of this study cannot be generalized to the general population as the 

study involved the use of purposive sampling and the use of non- standardised 

research tools.

5.12 Ethical Considerations

Ethical approval to complete the study was sought from University of Dublin Trinity  

College and from Down Syndrome Ireland (D S I). The coordinator of research for DSI 

had reviewed the researcher's research proposal and had telephone contact with the  

researcher prior to ethical approval being given. The ethical approval form for the 

university was completed and reviewed and approval was obtained. Refer to 

appendix 1(h ) for copies of approval letters. The researcher followed the ethical 

guidelines of the university. The main participants in the study were children with DS
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an d  were  therefore  classified as  a vulnerable group according to the ethical 

guidel ines  of the  university involved.

Parental  / legal guardian  permission was  sought  through a comprehens ive  process  of 

informed consen t  for the  children to be involved in the  main s tudy  as  well as  

informed consen t  for their  own involvement .  This process  included: provision of a 

cover  let ter  and information leaflet to parents ,  contact  te lephone  n u m b er  to contact  

r e s e a rc h e r  abou t  the  s tudy,  invitation to information meet ing and wri tten consen t  

forms.  Paren ts  were  provided with the  option of 2 written consen t  forms, one with 

permission regarding use of v ideo tape  materia l  in the  future  and one with this 

omit ted,  see  appendix  1 (b).

T eache r  consen t  for the  main s tudy was  obtained through a comprehens ive  process 

of informed consent .  This included: provision of information leaflet, contact  te lephone  

n u m b e r  to contac t  r e sea rche r  abou t  the  s tudy,  invitation to information meet ing and 

wri tten consen t  form, s ee  append ix  1 (c). A total  of 4 information m ee t in gs  were held 

for t ea c h e rs  and  pa ren ts  (a t  convenien t  t imes  and v e nue s  for part icipants)  over  a 

period of t ime to facilitate a s  m ax imum  a t t e n d an c e  of potent ial  research  part icipants  

as  possible.

Informed consen t  was  also obtained for involvement  in the  focus groups  from 

therapis ts ,  t e a c h e rs  and  parents .  The process  involved: provision of information 

leaflet, contac t  t e lephone  n u m b e r  to contact  the  resea rche r  abou t  the  focus groups 

and  written consen t  form. To ensu re  confidentiality all da ta  was  coded and s tored in 

a locked filing cabinet  a t  all t imes.

A n u m b er  of ethical issues  a rose  during the  s tudy.  The first ethical issue a rose 

following the  decision to change  the  research design.  The s tudy  sample  had originally 

been recruited on the  premise th a t  part icipants  could vo lunteer  to be included in 

e i ther  an intervent ion group or a control group.  In tervent ion was  to be offered to 

those  in the  control group a t  a later  s tage .  At the  t ime of initial sampling 12 

pa rent s /chi ld ren with DS dyads  had opted to part icipate  in the  control group.  The 

rese a rc he r  provided the  intervent ion as  out lined in the  information leaflet to these  

children af ter  the  main s tudy  da ta  collection. Also, intervention was provided to the  4 

parent /chi ld  with DS dyads  who had initially been  included in the  s tudy,  but  the  

t ea c h e rs  of the  children withdrew participation. The decision to provide this 

intervent ion was  based  on the  fact tha t  the  pa ren ts  of t h e s e  children wished to 

receive intervent ion and had initially been included in the  s tudy.  No da ta  for these  

children is included in the resul ts.
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Another ethical issue that arose was in relation to the children's need for specialised 

seating for use in the classroom related to postural issues based on the clinical 

judgem ent of the researcher. None of the children identified were receiving OT 

services at the tim e of the study. The researcher contacted the relevant OT services 

and made onwards referrals for these seating needs to be addressed.

5.13 Chapter summary

This chapter has outlined how the research design was developed and applied during 

data collection and analysis. A num ber of methodological dilemmas arose as a res jit 

of the dual role of the researcher as both researcher and clinician, and during the 

sampling process for the study. These resulted in changes to the original research 

design and the adoption of a mixed methods concurrent triangulation pre-post 

design. The developm ent of this design was informed by the integration of the 

literature using the theoretical lens of person (child), environm ent (context) and 

occupation. Ongoing reflexive analysis in a research log to address the issue of the 

dual role of researcher-clinician was also carried out. The data collection methods 

used included use of a prewriting/handwriting performance and participation 

m easure, questionnaires and focus groups. There were 3 phases of data collection: 

pre intervention, during/post group intervention and post intervention follow up. Data 

analysis involved content analysis of focus group data, use of descriptive statistics 

and the Me Nem ar test of statistical significance. Triangulation occurred during data 

analysis and was used to enhance the validity of findings. Ethical issues were 

addressed including confidentiality and informed consent and dilemmas arising dunng 

the study.

In chapter 6, a detailed account of the rationale for and the developm ent of a 

measure of prewriting/handwriting for this study is provided. This is followed in 

chapter 7 by a detailed account of the developm ent of parent/ teacher data collection 

tools.
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Chapter 6

Methodology

Development of child data collection tools



6.1 Introduction

This chapter will provide details of the rationale for and the process undertaken to 

develop a m easurem ent tool for capturing changes in relation to 

prewriting/handwriting in children with DS following intervention with HW T®. This 

tool will be referred to as 'Prewriting/handwriting performance and participation 

measure' in the text. This tool included the adaptation and use of measures found in 

the literature and the developm ent of other measures by the researcher.

The chapter begins by detailing the rationale for the measure developm ent along 

with an overview of the measure and the process of developm ent. The development 

of the content and form at of the prewriting/handwriting performance and 

participation measure occurred in 3 phases, which are discussed. The process of 

developm ent of marking criteria for relevant items of the measure is detailed. The 

chapter ends with a discussion of data collection and analysis relevant to the 

measure.

6.2 Rationale for development of p rew riting / 

handwriting measure

The rationale for the developm ent of the prewriting/handwriting performance and 

participation m easure arose from the review of the literature and the context-specific  

issues of the study.

6.2.1 The literature
In an extensive review of the literature no specific measures were found which 

addressed both performance and participation in prewriting/handwriting activities 

either for DS or other populations. Measures of handwriting performance were 

present in the literature, but none of these were developed for the DS population or 

for children with ID . The measure used in the study by Ziviani and Elkins (1984 )  

which addressed assessment of handwriting skills with children with DS, was 

originally developed for a typical population aged 7 -1 4  years. The content of 3 other 

of the most relevant assessments found in the literature; MHT (Reism an, 1999), 

ETCH (Amundson, 1995) and the SCRIPT developed by Weil (Weil & Amundson, 

1994) were reviewed by the researcher. The MHT and ETCH were both standardised  

on typical populations and the SCRIPT was developed for use in research studies on 

typically developing preschool children. While prewriting as a concept has been
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discussed in tlie  literature and a number of measures of aspects of prewriting w ere  

found, none of these were designed for atypical populations and no comprehensive  

measure of prewriting was found. The VM I (Beery & Beery, 2004) is commonly used 

to assess shape copying ability (Feder et al., 2000) and has been used in studies to 

dem onstrate a link between shape copying abilities and handwriting abilities (W eil & 

Amundson, 1994; Volman et a l., 2006).

All the prewriting/handwriting measures reviewed assumed a particular level of 

ability in relation to language (the verbal instructions included with the tests 

consisted of a sequence of commands) and the level of content and form at of test 

materials involved complex language and visual processing skills. The literature  

review had revealed that there were potentially DS specific issues that would impact 

on the sensitivity of any existing handwriting assessment in application to this group. 

These included potential delay in fine motor coordination that had implications of 

difficulties with pencil grip, auditory processing difficulties that could impact the ir 

understanding of verbal instructions and visual difficulties that could potentially  

impact on their ability to process complex visual information (Sacks & Buckley, 2003; 

Fidler, 2005a; Jarrold & Baddeley, 2001; Mon-William et al, 2000; Ziviani & Elkins, 

1993). There was a dearth of studies addressing participation in 

prewriting/handwriting. Rodgers et al. (2 0 0 5 ) conclude that there is a need to 

address participation in assessment.

A formal testing session can be considered only a 'snapshot' of child performance and 

should not be used as the only measure of performance (Richardson, 2010). Factors 

such as health, fatigue, motivation and distractions can all impact on performance at 

a given tim e (Richardson, 2 010 ). Given the intra and inter variability in performance 

reported in the literature for the DS population (Sacks & Buckley, 2003) the use of 

only once off formal testing sessions to gather data needed consideration.

6.2.2 The study context
The conceptual fram ework of this study was to consider the prewriting/handwriting  

from an occupational performance perspective. Leading authors have highlighted the  

need for outcome measures in OT to include measures of performance or activity and 

participation and the context within which performance occurs (Law & Baum, 2005: 

Coster, 2 006 ). It  was deemed im portant; therefore, for any measurem ent to include 

both performance and participation aspects of prewriting/handwriting and to consider 

the context of the study as the application of a specific programme (H W T® ).
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Studies have reported motivational issues involving low levels of persistence at tasks 

and high levels of off-task behaviour among children with DS when performing tasks 

(Pitcairn & Wishart, 1994; Vlachou & Farrell, 2000; Kasari & Freeman, 2001). 

Changes in motivation may lead to increased engagement and the possibility of 

improved skill in tasks. This may be particularly relevant to the learning of complex 

tasks such as handwriting that involves the need for a lot of practice and 

perseverance over time. One of the key aspects of HWT® is that it is a programme 

promoting active engagement with hands on materials, with a fun element. 

Therefore, the measurement of participation as displayed by the child's interest and 

engagement in writing activities was deemed important. HWT® is a developmentally 

arranged programme & consideration needed to be given as to how a measure would 

best identify any change in abilities from this perspective that would be congruent 

with the content of the programme.

The researcher was therefore endeavouring to develop a measure that was:

1. A comprehensive measure of prewriting/handwriting including performance 

and participation aspects.

2. A measure targeted to account for issues relevant to the DS population and 

handwriting, including difficulties with motor coordination, pencil grasp, 

language processing, vision, attention, motivation. (Dulaney & Tomporowski, 

2000; Laws, 2004; Mon-Williams et al. 2000; Wishart, 2001).

3. A measure of performance relevant to the application of the HWT® 

programme.

4. A measure that would address some of the issues of using standardized 

testing with a population where performance is variable.

6.2.3 Sample specific issues
During the sampling process for the main study, it became evident that the sample 

contained a wide variability in ability with children at prewriting, letter formation and 

writing sentences stages. For the purposes of measurement development and 

application the children in the study were sub-categorised into 3 ability levels:

Level 1: children at the prewriting stage

Level 2: children at the learning letter formation stage

Level 3: children at the refinement of le tter formation and sentence copying stage

The content and format of the assessment and marking criteria were developed with 

reference to these 3 levels.

During the sampling process children were reported by teachers and parents to be at 

a basic level of prewriting development, with complex needs such as limited attention
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span, poor ability to manipulate a writing implement and being unable to copy basic 

lines and shapes. The need to apply a measure that was going to be sensitive enough 

to capture these issues and any change in individual child ability was a significant 

consideration for the researcher.

Due to the significant difficulties with posture and pencil grasp that emerged from 

results of the pre intervention data collection phase, the use of adaptive aids to assist 

posture (sloped writing board/adapted seating) and pencil grasp were deemed 

necessary by the researcher. As the aim of the developm ent of the measure was to 

capture change in prewriting/handwriting performance and participation with 

consideration of the complex individual abilities level of the children, the follov/ing 

solutions emerged during the developm ent and application of the measure.

Solutions
1. Measuring aspects of the Pre K part of the HWT programme (becam e the  

HW T® task achievem ent scale).

2. Measuring participation in term s of engagem ent and interest in HWT tasks,

3. Use of methods at pre intervention data collection to determ ine most 

appropriate writing im plem ent and form at of shape copying task.

4. Collection of data both in formal sessions (pre intervention, post group 

intervention and post intervention) and during groups sessions in order to 

capture the individual child ability on a number of occasions and settings.

5. The postural and pencil grasp aids were incorporated into formal testing using 

the performance measure post group intervention and post intervention.

6.3 Overview of the measure and developmental 
process

The measure included the adaptation of the available measures within the literature 

or was guided by the available literature related to the constructs under 

investigation. This was combined with input from expert therapists in the field of ID  

and the results of piloting of the measure with the child sample. The development of 

the measure therefore became an iterative process, which has been suggested in the 

literature to be an im portant part of the process of tool developm ent (Kielhofner, 

2006b). Central to this process was the use of reflexivity by reflective analysis of 

decisions regarding measure developm ent carried out in the research log. This 

reflective process was used to address the dual role of the researcher as a clinician 

providing the intervention.
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Three m e a s u r e s  found in the  l iterature were  applied in this s tudy  as  par t  of the  

prewrit ing/handwrit ing performance  and  participation m easu re .  These  were:  the  VMI 

(Beery & Beery, 2004) ,  pencil g rasp m easu re  (Schneck & Henderson,  1990)  and the  

SCRIPT (Weil & Amundson,  1994;  Marr e t  al., 2001) .

The m ea su re  can be considered overall to be a cr i ter ion-referenced m easu re .  The use 

of cr i t er ion-refe renced m e a s u r e m e n t  is where progress  in perfo rmance  is m easured  

in relation to changes  in individual pe rformance  and  not  in comparison  to a 

compar ison group.  It is bes t  sui ted to where  th e re  is not  an expectat ion  tha t  the  

individual will "catch-up" to a given comparison group (Haley, Coster,  & Ludlow, 

1991) .  Therefore,  it is the  most  appropriate  for use with a DS populat ion where  much 

intra and inter variability in ability is typically reported in relation to motor  skills 

(Sacks & Buckley, 2003) .  It should be noted th a t  while the  VMI was  included in this 

s tudy,  it was not  used in a s tandard ized manner .  While the  te s t  scoring criteria were 

applied,  findings were reported for description of abilities and not in reference to age 

norms.

The final m easu re  developed consis ted of 2 subsect ions:  Prewrit ing/handwrit ing 

perfo rmance  m ea s u re  and Prewrit ing/handwrit ing participation measure .  Refer to 

table 6.1 on the  following page for outline of con ten t  and  the  marking criteria used to 

score i tems.
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Table 6.1: Prewriting/handwriting performance and participation measure

Content of measure Mari<ing criteria

Performance measure

Posture measure Criteria developed by researcher

Pencil grasp measure Criteria from Schneck and Henderson (1990)

3D shape copying Criteria developed by researcher

2D shape copying Criteria from VMI (Beery & Beery, 2004)

Handwriting tasks Level 1 Criteria adapted from literature

Handwriting tasks Level 2 & 

Handwriting tasks Level 3 

Letter copying

Criteria developed from amalgamation of 

adapted version of SCRIPT criteria (Marr et al., 

2001) with those developed during pilot study 

with local ID service

Handwriting tasks Level 3 

Sentence legibility

Criteria developed from pilot study with local ID 

service & from literature

HWT® task achievement scale Criteria developed by researcher

Participation measure

HWT® task participation scale Criteria developed by researcher

Child interest measure N/A

Piloting of the performance and participation measure was carried out with purposive 

samples of children from the main study sample. Table 6.2 on the following page 

provides an outline of the overall numbers of children from each ability level involved 

in piloting. Further details on sampling are provided in appendix l( i) .  While this can 

be considered to have introduced a practice effect, the researcher ensured that a 

period of 1 month elapsed between piloting and retest for the children involved.

Measure development occurred over a period of 9 months. This development 

included 3 phases that are outlined in figure 6.1. This is followed by a detailed 

description of each phase of development of the format. Marking criteria application 

and development is discussed separately after this.
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Table 6.2: Piloting of prewriting/handwriting performance & participation 

measure

Sampling Number of participants

Piloting of prewriting/handwriting performance measure

Level 1 children 10

Level 2 children 4

Level 3 children 3

Piloting of prewriting/handwriting participation measure

Level 1 children 3

Level 2 children 3

Level 3 children 2

6.4 Phase 1: Prewriting/handwriting performance 

measure development

Phase 1 of development involved an initial literature review and carrying out of a 

pilot study with a local intellectual service including 2 focus groups with expert 

therapists who worked with children with DS in practice.

6.4.1 Initiation of pilot study with local intellectual disability 
service & set up of expert focus group
As outlined in section 6.1 of this chapter, no suitable measure existed in the 

literature for assessing the handwriting performance in the DS population. As an 

initial starting point for looking at a valid measure of performance the researcher and 

a final year occupational therapy student carried out a pilot study with a local 

intellectual disability service. This was carried out prior to the main study and in 

tandem with the literature review and the emerging rationale for measure 

development. As the initial proposal for the main study was targeted at children with 

DS aged 8-10  years, the researcher deemed it appropriate to initiate this pilot study 

at this time with children who were in a similar age group. In the local service HWT® 

was being implemented in a group session format with a group of 5 children with 

intellectual disability (group included 4 children with DS) age range from 9-12 years. 

All the children were in higher classes in mainstream primary school (3rd to 5th 

class).
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Figure 6 .1: Developm ent o f P rew ritin g /h an d w ritin g  m easure

PHASE 1

Initial literature review

Pilot study with local ID service 
included therapist focus groups x 2

Results of sampling: children with wide ability 
level including prewriting

PHASE 2

Expert therapist focus group & literature review

Development and piloting of 
prewriting/handwriting performance measure

Development of child interest measure

Piloting of performance and child interest 
measure

PHASE 3

Development of HWT® task participation and 
achievement scales

Piloting of HWT participation scale
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6.4.2 Expert therapist focus groups
At the start of the pilot study, an expert group of therapists was recruited (refer to 

appendix l( i )  for details of sampling). Two focus groups were held around the 

development of a framework for assessment of handwriting particular to children 

attending the group in the local service.

The first focus group involved a discussion of relevant items to measure in relation to 

handwriting for this sample of the population and a provisional assessment form at 

and marking criteria was devised.

The focus group covered the topics of:

How the participating therapists usually assessed handwriting with children with 

ID in general

The aspects of handwriting that the DS population would potentially have the 

most difficulty with

The aspects of handwriting relevant to the sample of the DS population that could 

be measured

Devising a rationale and initial structure for a measure

A content analysis of this information was undertaken following the group and a draft 

of the assessment form at and marking criteria agreed was sent to participants who 

were asked to provide written feedback. A second focus group was then held to work 

on refinement of marking criteria and to clarify any discrepancies before use (see 

appendix 2(a) for summary). Changes agreed were implemented following content 

analysis of this focus group.

6.4.3 Content of assessment form at devised in initial pilot
The content of the assessment form at included 3 subsections:

1. Writing posture measure: The rationale for inclusion of the writing posture 

measure was the perceived importance of correct sitting posture (Chu, 1997; Yeats, 

1997) and m aturity of pencil grasp to the execution of paper and pencil activities that 

are well documented in the literature (Amundson, 2005; Rosenblum et al., 2006; 

Smith-Zuzovsky & Exner, 2004). The measure included recording of information 

related to overall writing posture during writing task(s) and measurement of 

developmental pencil grasp level.
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2. 2D shape copying task: use of VMI (Beery & Beery, 2004) was agreed.

The rationale for inclusion of 2D shape copying task was the frequent references to a 

link between the ability to copy basic lines & shapes and the ability to copy letters 

made in the literature (Donoghue, 1975; Lamme, 1979; Benbow, Hanft & Marsh, 

1992; Beery & Beery, 2004). The expert therapist panel reported the frequent use of 

the VMI to record basic shape copying. Occupational therapists have also reported it 

as a commonly used test in relation to handwriting evaluation in the literature (Feder 

et al., 2000). HWT®, includes particular reference to the development of copying of 

shapes and includes activities to develop this area. Therefore formal assessment of 

this area was deemed im portant to record a change, if any, in this area. Also from 

child developmental literature, a precursor to any formation of letters is the 

developmental sequence of being able to scribble, draw horizontal, vertical lines and 

circles (Tan-Lin, 1981).

3. Handw riting tasks: including upper and lower case alphabet model copying task 

on lined paper and an independent writing task involving writing of name and 

address on lined paper. The rationale for inclusion of this section was that any 

measure of handwriting abilities would have to include gaining samples of written 

product. Measurement of le tter formation and sentence copying are common 

handwriting product tasks in standardised handwriting assessments (e.g. MHT, 

ETCH). Refer to appendix 2(b) for information on assessment instructions and 

scoring guidelines for pilot handwriting assessment.

6.4.4 Piloting of assessment format
To clarify use of instructions and technical aspects of accurate video recording the 

researcher and the student carried out an initial pilot with one child. The assessment 

form at was then applied pre and post the handwriting group with the 5 children, the 

student OT as administrator, with the researcher present to assist w ith videoing. 

Piloting of the application of the assessment form at raised a number of issues. These 

were form ally discussed as part of the third focus group with the expert therapist 

group (discussed later in section 6.5.2).
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6.5 Phase 2: Prewriting/handw riting performance 

measure development

Phase 2 began after the initial sampling for the main study. I t  included an extension 

of literature review to prewriting skills; further focus group with expert therapists and 

piloting of measure with a sample from the main population sample.

6.5.1 Need for expansion of the performance measure
As a result of sampling the age range of children for the study was widened to 5 -10  

years. Initial field notes recorded at information meetings with parents and teachers 

and an initial screening procedure as part of sampling process revealed that the 

sample population had a wide variability in ability in relation to 

prewriting/handwriting. The issues of difficulties with pencil grip (fine motor control) 

and the use of the 'Lam h' sign language system to aid understanding of instructions 

and short attention span were raised. From this screening process it was identified 

that a significant number of the sample were at a prewriting level. The overall ability 

levels of the children were identified: Level 1 were children at a prewriting stage, 

level 2 were children at the learning of letter formation stage and level 3 were 

children at the refinem ent of letter formation and writing of sentences stage. The 

identification of these 3 levels and the need for the expansion of the measure was 

the result of ongoing reflective analysis by the researcher in the research log. The 

developm ent of the assessment form at is described under these categories of levels 

in this chapter.

In order to account for these issues the form at and marking criteria used needed to 

be expanded to accurately capture the abilities of the sample of the study. The 

researcher carried out an initial review of the literature related to prewriting/writing  

readiness. A review of the content of the first level of HW T® (Pre K) that targets 

prewriting skills was also undertaken. A third expert therapist focus group was then 

carried out.

6.5.2 Consultation with experts
The purpose of holding the expert therapist focus group was to:

1. Review and refine the handwriting assessment form at to be applicable to the 

sample recruited

2. Review & refine the marking criteria for the handwriting assessment
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For details regarding recruitm ent of therapists to this focus group, refer to appendix 

l ( i ) .  Issues were raised during the focus group regarding the assessment format 

used in the pilot study and possible solutions suggested. The expansion of the 

assessment form at to accommodate a wide level of ability was discussed. Further 

refinem ent to assist with understanding of instructions was suggested. Also issues 

that had arisen from application of the marking criteria were discussed. Refer to 

appendix 3 (d ) for summary.

As part of the process of developm ent of administration procedures for this 

assessment, consultation with 2 speech and language therapists who specialized in 

working with children with ID  was undertaken. The researcher contacted two 

therapists working in ID  services and both volunteered to participate in the study. 

The rationale for this consultation was to discuss appropriate wording of instructions 

to ensure understanding of task requirements and also for the researcher to become 

aware of the basic 'Lam h' signs needed to ensure understanding for children in the 

study who used this system. Issues around particular difficulties the population of 

children with DS have with auditory processing were also discussed to widen the 

researchers understanding of this area. Further details of the results of this 

consultation process will be provided below in the description of developm ent of 

instructions given for each ability level.

The process of the developm ent of the assessment form at for prewriting/handwriting  

performance measure will now be detailed. The researcher used reflective analysis in 

the research log, together with ongoing literature review to develop an appropriate 

form at. A series of pilots occurred with children in different ability levels, refer to 

appendix l ( i )  for details of how participants were selected.

6.5.3 Development of assessment form at for level 1 children
Level 1 refers to children who are at a prewriting stage of handwriting development. 

The relevant tasks for inclusion were posture & pencil grasp, 2D shape copying, 

name copying and individual letter formation (as applicable). A number of issues had 

been raised during the sampling process by teachers and parents, the therapist focus 

group and during the consultation process with the expert speech and language 

therapists relating to children with DS at this level. These are summarised in table

6 .3  on the following page and solutions that were piloted given opposite. A detailed 

account of each issue is provided in appendix 4 (a ). The solutions documented were 

gained from combining recommendations from the expert therapist focus group with 

review of relevant literature. Refer to appendix 19 for supporting quotations from the 

focus group.
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review of relevant literature. Refer to appendix 19 for supporting quotations from the 

focus group.

Table 6.3 Development of assessment format for level 1

Issue Solution

Extrem ely im m ature levels of 

pencil grasp

Use of a variety of writing im plem ents- ordinary, 

triangular pencil, crayon or m arker

Inability to copy shapes within 

VM I box form at

A4 size page with model of shape placed at the  

top, adapted from Erhardt (1 9 9 4 )

Poor ability to copy basic lines & 

shapes

Use of cut off criteria in VMI

Decisions around criteria for 

completion of VM I or adapted  

shape copying task

Specific decision making criteria developed

Format for name copying Adaptation of a rectangular box structure on A4 

size paper

Format for individual letter 

formation

Adaptation of box structure from SCRIPT (W eil & 

Amundson, 1994)

Need to include activities from  

HW T® Pre-K to measure abilities 

of children at a basic level of 

ability

The inclusion of 3D copying task, and 

development of task achievem ent scale* for 

basic activities in Pre K part of programme

Short levels of concentration & 

attention span

Length of assessment was taken into 

consideration

Auditory processing abilities & 

understanding of language

Development of understandable instructions 

which accounted for level of language abilities & 

auditory processing issues

*The task achievem ent scale was developed in phase 3 and is discussed in section 

6 .6.2

The assessment form at was piloted with 4 children at level 1 ability. The purpose of 

pilot 1 was to provide an opportunity for the researcher to trial the assessment 

procedure sequence. Table 6 .4  on the next page summarises the main issues that 

arose during pilot 1 & solutions that were decided prior to pilot 2. A discussion of 

each issue can be found in appendix 4 (a ).
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Table 6.4: Issues identified: Assessment format: Level 1: pilot 1

Issue Solution

Difficulties engaging child in 

tasks & behavioural issues

Repetition of demonstrations of 3D copying task 

Examiner to ensure that they had gained child's 

attention before demonstration of a task, repetition 

of 'look' for example.

Development of exclusion criterion

Ability to maintain attention 

during tasks

Verbal prompts to help child stay on task

Use of physical prompt -  examiner pointing while

repeating instructions

Difficulties with control of 

triangular pencil and standard 

length markers

Limiting of options to triangular pencil or short thick 

marker.

Possible difficulties with 

understanding of verbal 

instructions used

Decrease in verbal instructions and use of 

modelling of task to facilitate understanding

6.5.4 Development of assessment form at for level 2 children
Level 2 refers to children who were at a learning of new le tter formation and 

refinement of le tter formation stage and who had the motor coordination to 

manipulate a pencil to write. They were able to attem pt to form more letters than 

jus t those in the ir name. The relevant tasks for inclusion were posture & pencil grasp, 

2D shape copying and individual le tter formation.

The form at of assessment developed in the pilot study was adapted, making 

alterations to layout as recommended from expert therapist focus group. As level 2 

children were at the stage of learning some letter formation, the task of copying the 

sentences was om itted as per the recommendation from the expert panel. Other 

issues that had been discussed in the therapist focus group and the solutions decided 

are detailed in table 6.5 on the following page.
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Table 6.5 Development of assessment form at for level 2 children

Issue Solution

Inclusion of activities within 

HWT® programme

The inclusion of 3D copying task

Guidance provided for 

individual letter copying task

Remodelling of le tter cards to include guidelines 

Using separate cards for upper & lower case letters

Verbal instructions used Consultation with expert Speech & Language 

therapists regarding appropriate words to use in 

instructions

Use of Lamh in assessments to aid understanding if 

required

Variability in size of writing Use of copy lines from beginner copies which are 

wider

Format of lines Wide spaces were left between sets of lines

Understanding of use of lines 

for copying letters

Demonstration of how to place letters between lines 

with practice of 3 letters was included to aid 

understanding

Type of pencil to be used for 

assessment

Type of pencil used most frequently by child -  to be 

established with parent & child prior to assessment

In the firs t piloting, this revised format was applied to 2 children who from baseline 

information met the criteria for level 2. The issues that arose and solutions decided 

upon are outlined in table 6.6 on the following page. For details refer to appendix 

4(b). Of note is the decision to adopt the box format used in the SCRIPT (Weil & 

Amundson, 1994). The original box format had 8 letters per A4 page, in this study an 

A5 size page was used with 3 letters to copy per page, see appendix 5(a).
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Table 6.6: Issues identified: Assessment format: Level 2 pilot 1

Issue Solution

Cognitive issues related to 

understanding of writing on 

lines

Use of box form at from the SCRIPT for copying of 

letter task

Spatial issues -  placing letters 

on lines

Replacement of writing on lines task with writing in 

boxes format from SCRIPT

Poor use of assisting hand to 

hold page

Researcher to give verbal prompts re: holding of 

paper & to then assist w ith holding the page steady 

if the child failed to respond to this

Verbal instructions used Confusion over verbal instructions -  decided to 

reduce cognitive demands -  ju s t provide child with 

model of letter and ask to copy it

Variability in size of writing Use of box form at from the SCRIPT for copying of 

le tter task

6.5.5 Development of assessment form at for level 3 children
Level 3 refers to children who had experience of forming all letters, upper & lower 

case, writing between lines and writing sentences. The relevant tasks for inclusion 

were posture & pencil grasp, 2D shape copying and individual le tter formation and 

sentence copying. The initial pilot study with the local ID service and feedback at the 

expert therapist focus group had identified some difficulties with using an 

independent writing task. On further review of the literature related to auditory 

processing and discussion with expert speech and language therapists it was decided 

that the use of copying of sentences would elim inate language demands and provide 

the fairest method of recording a sample of written text. Refer to appendix 5(a) for a 

sample copy of the sentences used. The issues and solutions decided upon are 

outlined in table 6.7 on the following page.
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Table 6.7: Development of assessment form at for level 3 children

Issue Solution

Use of activities within 

HWT® programme

The inclusion of 3D copying task

Format of lines Use of copy lines from beginner copies which are 

wider

Guidance provided for 

individual le tter copying task

Remodelling of letter cards to include guidelines 

Using separate cards for upper & lower case letters

Cognitive issues related to 

writing of sentences task

Decided upon copying from a model of standard 

sentences rather than dictation

Verbal instructions used Use o f'Lam h ' in assessments to aid understanding 

if required

Consultation with expert Speech & Language 

Therapists regarding appropriate words to use in 

instructions

This format was piloted with 2 children. Table 6.8 below summarises the issues and 

solutions to these.

Table 6.8: Issues identified: Assessment format: Level 3 pilot 1

Issue Solution

Spatial issues -m oving on to a 

new line at appropriate time

Researcher to give verbal & physical prompt to 

assist child moving to next line

Use of assisting hand Researcher to give verbal prompts re: holding of 

paper & to then assist with holding the page steady 

if the child failed to respond to this

6.5.6 Child interest measure

6.5.6.1 Rationale for development of child interest measure
The researcher was interested in including children perspectives in the study. In 

order to measure participation, questions related to child interest in handwriting were 

deemed the most appropriate. Authors report on the importance of recording child 

perspectives in general in research (Curtin & Murtagh, 2007) and have criticised the 

lack of research into the experiences of individuals with learning disabilities (Wade & 

Moore, 1993).
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6.5.6 .2  Process of development of child interest measure
No appropriate measures of measuring interest in handwriting were found in the 

literature, although Ziviani and Elkins (1 9 9 3 ) had addressed the issue of how the 

children with DS perceived their handwriting abilities by asking the children 

questions. The use of simple language, short sentences and visual aids such as 

pictures, in interviews during research with people with ID  has been recommended 

(National Federation of Voluntary Bodies, 2005 ). Therefore, the use of questions 

along with picture cards was deemed an appropriate method to enhance engagem ent 

of the child and to aid understanding.

Child friendly picture cards of children engaged in writing/drawing etc were designed 

and a form at of questions was developed (refer to appendix 6 (b ) for samples). Two 

expert speech and language therapists were consulted regarding the appropriate use 

of simple language and structuring of questions to account for auditory processing 

difficulties. To aid understanding the questions were short, with some questions 

requiring yes/no answers. The cue cards were referred to each tim e prior to asking a 

question to assist the child in understanding to the question. The administration of 

the questions was carried out after the child had completed handwriting tasks that 

provided a background context for asking questions related to writing.

6.5.6.3 Piloting of child interest measure
The measure was piloted with 2 children at level 3, during pilot of handwriting  

performance measure as described previously. No significant issues arose with clarity 

of questions for level 3 children. The measure was also piloted with 2 children from  

level 2. However, it became apparent that significant language barriers in the  

comprehension of questions existed. The children had significant difficulties with 

verbal expression and comprehension, which meant that m easurem ent using a verbal 

form at was not the most appropriate. Therefore, the researcher decided to apply the 

measure only to children in level 3 who had experience of writing sentences and were 

at a more advanced stage in literacy/language skills.
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6.6 Phase 3: Prewriting/handwriting performance and 

participation measure development

Phase 3 included adjustments to assessment form at and further piloting. The HWT 

task achievem ent and participation measures were developed towards the end of this 

phase.

6.6.1 Further piloting of assessment form at
In relation to level 1, the assessment form at was applied to 4 more children at level 

1 ability. The purpose of pilot 2 was to provide an opportunity for the researcher to 

trial the adapted assessment procedure sequence and to determ ine any further 

adjustm ents to copying name from model task. One further issue arose during pilot 

2, refer to appendix 4 (a ) for details. The form at was piloted with a further 2 children 

who met the criteria for level 1. No further significant issues were identified from  

this.

In relation to level 2, the altered assessment form at was re-piloted with 2 children 

that m et the criteria for level 2. No further significant issues were identified from  

this, with the use of the box structure elim inating the main issues identified from  

pilot 1. In relation to level 3, the altered assessment form at was re-piloted with 1 

child who m et the level 3 criteria. No further significant issues were identified from  

this.

6.6.2 Development of the HWT® task achievement scale
This was developed for use with level 1 children only.

6.6.2.1 Rationale for development of the HWT® task achievement 
scale
As there was a subset of children in Level 1 who were at a low developmental level in 

relation to prewriting abilities, the researcher was concerned that no change in ability 

would be captured in relation to prewriting abilities. The early section of the HW T®  

programme for children at the prewriting stage (pages 1 -2 0  in Pre-K  teachers guide) 

contains a variety of activities with wooden pieces that relate to understanding of 

positional concepts (e.g . top of line) needed for handwriting. Recording change in 

abilities in these activities as part of an outcome m easurem ent was therefore  

considered im portant as they were part of the intervention using HW T® for Level 1 

children. The expert therapist group had also recommended this approach; refer to
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appendix 19 for supporting quotation. As these activities were to be included in group 

sessions, m easurem ent could occur during the group sessions.

6.6.2.2 Development of the HWT® task achievement scale
The researcher identified the most basic tasks in the early part of the Pre-K section of 

the HW T®  programme (pages 1 -2 0  in Pre-K  teachers guide) for inclusion in the 

'H W T®  task achievem ent scale'. A criterion for the level of performance for each task 

was developed by the researcher (refer to appendix 6(c) for details).

6.6.2.3 Piloting of the HWT® task achievement scale
Prior to use the content and language of the scale was reviewed by an experienced 

occupational therapist. The scale was applied with level 1 children during the group 

sessions.

6.6.3 HWT® task participation scale
The researcher was interested in including a measure of child participation in 

handwriting as part of occupational performance. Law (2 0 0 2 ) outlines how the  

central aspect of participation is the nature and extent of involvement in an activity.

6.6.3.1 Rationale for development of HW T® task participation scale

The need to develop a m easurem ent of task participation for the children in level 1 

and 2 emerged from the initial triangulation of data from the following sources:

• Recommendations from the expert therapist panel in relation to level 1 

children to include a measure of attention to task/concentration, refer to 

appendix 3 (d ). Refer to appendix 19 for supporting quotation.

• Inform ation regarding ability levels of the children from researcher's initial 

interactions with parents and teachers, in particular the issue of significant 

delay in relation to fine m otor skills in general, refer to appendix 1 ( f  and g).

The initial findings of the researcher from conducting the baseline measure of 

prewriting abilities had revealed the following. Level 1 children appeared to have 

significant difficulties with attention to task and the presence of behavioural issues 

affecting levels of participation; Level 2 children also presented with difficulties with  

attention to task.

The researcher wanted to investigate interest in the tasks of prewriting/handwriting  

from the perspective of the children. Difficulties with the understanding of language 

had impacted on the ability to determ ine the level of interest by asking of questions 

with level 2 children during piloting of child interest measure. The researcher was 

keen to find an alternative way of measuring interest for level 1 and 2 children.
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The level of engagement and level of interest shown in individual HWT® tasks during 

group sessions were deemed to be appropriate measures. The use of behavioural 

indicators to determine the level of interest in prewriting/handwriting HWT® tasks 

for level 1 and level 2 children was deemed appropriate. The researcher, therefore, 

determined that a measure to collect data on the following 4 task participation 

behaviours was appropriate: engagement and level of interest in tasks, staying on 

task and the level of fine motor coordination demonstrated during tasks. The level of 

fine m otor coordination was considered important to include as it may have an 

impact on the extent of participation in the activities.

6.6.3.2 Development of HWT® task participation scale

Spitzer (2003a) argues that the use of participant observation provides occupational 

therapists with a method to collect data, which informs about the meaning of 

occupations/ activities for the child but does not rely on language based methods 

such as interviewing.

The principles of participant observation were used to assist the researcher in the 

development of an appropriate scale for measurement for the 4 behaviours: 

engagement, interest, staying on task and fine motor coordination. This involved the 

researcher completing a participant behaviour observation on 1 group from level 1 

and 1 group from level 2 at the start of the group sessions. Child behaviours 

displayed considered relevant to the four identified areas of interest were recorded 

and categorised. This was used as a guide to assist the researcher in the objective 

assignment of a numerical value on the scale developed to the 4 areas of interest 

and to clarify the definition of each task participation behaviour as applied to the 

children in this study. From observation, the researcher noted that the level of 

participation appeared to be influenced by the task demands. Task demand is defined 

as 'the amount o f cognitive and physical skills required to perform the task ' (Hilko 

Culler, 1993, p. 218). Participation was observed to be better during tasks that were 

less cognitively and physically demanding. Therefore, the researcher decided to apply 

the participation scale to a variety of the HWT tasks. The researcher developed 

definitions of the relevant task participation behaviours, refer to appendix 6(a) for 

copy of the scale. Prior to piloting the measure was reviewed by an expert 

occupational therapist with experience in working with children with DS.
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6.6.3.3 Piloting of HWT® task participation scale
The group task participation scale was piloted during one group session with 3 

children from level 1 and another with 3 children from level 2. An expert therapist 

observed the group sessions. The researcher and an expert therapist both scored the 

participants using the group measure format. Percentage agreement on task 

behaviour indicators was 90% in both cases.

6.6.4 Content of measure applied to child level
The content of prewriting/handwriting performance and participation measures 

applicable to each level of child ability is summarised in table 6.9 below. The 

administration procedure is detailed in appendix 5(b).

Table 6.9: Prewriting/handwriting performance and participation measure 
content

Level 1
Prewriting stage

Level 2
Letter formation stage

Level 3
Refinement of letter 

formation & sentence 

copying stage

Prewriting/handwriting task performance measure

3D copying task 3D copying task 3D copying task

2D copying task 2D copying task 2D copying task

Individual letters in name 

as applicable using box 

format

Individual letters upper & 

lower case as applicable 

using box format

All upper & lower case 

letters using line form at

Copying name task Sentence copying task

HWT® task achievement 

scale

Prewriting/handwriting task participation measure

HWT task participation 

measure

HWT task participation 

measure

Child interest measure
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6.7 Development of marking criteria for prew riting / 

handwriting performance measure

6.7.1 Posture and pencil grasp measure
A descriptive 3 point criteria scale for assessment of posture was created by the 

researcher for measurem ent of posture, refer to appendix 7 (a ). The 10 point 

developm ental pencil and crayon grasp scale developed by Schneck and Henderson 

(1 9 9 0 ) was used to score pencil grasp level.

6.7.2 3D & 2D shape copying
Descriptive criteria were developed by the researcher to score 3D shape copying, 

refer to appendix 7 (a ). Two form ats were used in this study to measure 2D shape 

copying ability: the VMI (Beery & Beery, 2 0 0 4 ) and a form at adapted from the 

Erhardt Developmental Prehension assessment (Erhardt, 1994). The criteria used in 

the VM I were used for scoring all samples collected, both using VMI form at and using 

the adapted format.

6.7.3 HWT Task achievement and participation scales
In relation to the HW T® task achievem ent scale, a criterion for the level of 

performance for each task was developed, as applicable to the population of the  

study. A 3-point scale was used to m ark how the child performed on each task (refer 

to appendix 6 (c )). In relation to the HW T® task participation scale, a m easure of 

task behaviours was found in the literature (Margolis, Harrison, Robinson, & Jayaram , 

1996 ). This was used by the researcher as a reference for developing an appropriate  

scale in this study. A rating scale of 1 -3  was developed (refer to appendix 6 (a )) . The 

scale was used to rate the 4 task participation behaviours (engagem ent, interest, 

staying on task and fine motor abilities) during performance of various HWT tasks 

after group sessions.

6.7.4 Handwriting tasks

The developm ent of suitable marking criteria was an iterative process intricately  

linked to the developm ent of an appropriate assessment form at for the children in 

the 3 levels of ability. It  included an ongoing process of literature review, 

involvement of expert therapists and refinem ent as a result of piloting. This 

developm ent is described here in relation to the handwriting tasks relevant to each 

ability level. The reader is referred to appendix 7 (b ) to (e ) for details of the marking 

criteria that are included in the scoring guidelines.
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6.7.4.1 In itia l development of marking criteria

Children in level 3 were at the stage of copying letters between lines and copying 

sentences. The developm ent of suitable marking criteria for these handwriting tasks 

began as part of the pilot study with the local ID  service. This included 2 focus 

groups with expert therapists (refer to section 6 .4 .2  previously) during which 

marking criteria were developed.

The marking criteria were applied to scoring of 4 samples by 2 of the therapists 

involved in the focus groups. In te rra te r reliability was found to be low In a number of 

areas. Issues which had arisen from application of the marking criteria were 

discussed in the focus group with therapists in the main study and possible 

alterations were suggested, refer to appendix 3 (d ). The marking criteria were 

adjusted based on this and with reference to the 3 most relevant assessments in the 

literature. These included one standardised assessment commercially available; the  

MHT (Reism an, 1999) and two measures from the literature: the adapted version of 

the SCRIPT (M arr et a l., 2001) and the Evaluation of Handwriting Performance 

measure (Ziviani & Elkins, 1993). The adjusted criteria were reapplied by the 2 

therapists to the same 4 samples. While interrater reliability had improved, it 

remained low for criteria where exact m easurem ents were not provided. In  particular 

values ranged between 0 .347  to 0 .576  for individual letter formation criteria and 

values ranged from 0 .5 7 6  to 0 .610  for individual legibility criteria for sentences, 

using the Spearman's Rank correlation coefficient.

6.7.4.2 Marking criteria for letters in boxes: Level 2 children

The recommendation made in the therapist focus group in the main study was to use 

the individual letter formation criteria to score children at both the learning letter 

formation stage (level 2) and refinem ent of letter form ation stage (level 3 ). However, 

during piloting of the assessment form at with level 2 the children were unable to 

write letters on lines (as discussed previously in section 6 .5 .4 ) and the box form at of 

the SCRIPT (Weil & Amundson, 1994) was found to be most suitable.

The researcher compared the adapted SCRIPT marking criteria as described by Marr, 

Windsor and Cermak (2 0 0 1 ) (the authors had modified the original SCRIPT criteria 

which was developed by Weil and Amundson, 1994) with the marking criteria 

developed in the pilot study with the local ID  service. A copy of the adapted SCRIPT 

criteria is included in appendix 7 (f) . Many similarities in criteria were present. The 

researcher am algam ated and re-categorized the content of the adapted SCRIPT 

criteria with the criteria developed in the pilot study. Decisions were m ade to om it 

some criteria developed in the pilot at this stage. This resulted in a structure of 6 

marking criteria.
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Permission to use the adapted SCRIPT marking criteria in the study had been 

obtained from one of the main authors, refer to appendix 4(d). The researcher 

reviewed these adjusted criteria with 2 experienced therapists using 2 samples from 

level 2 pilots and the criteria were deemed appropriate for use.

6.7.4 .3  Marking criteria for letters on lines: Level 3 children

The researcher piloted the criteria developed in the pilot study with local ID service 

with 2 experienced therapists using 2 samples from level 3 pilots. Concerns were 

raised about the subjectivity of some criteria. The researcher completed a cross 

analysis of criteria related to individual letter formation and overall legibility included 

in the adapted SCRIPT criteria, MHT and Evaluation of Handwriting Performance with 

the developed criteria from the pilot study. Through the cross analysis with the 

assessments above, the researcher decided to amalgamate the developed criteria 

with the adapted SCRIPT criteria for marking individual le tter formation as for Level 

2. The measurements within the individual criteria were adjusted to account for the 

smaller size of writing with reference to the measurements given in the MHT for 

sim ilar sized writing. This resulted in a structure of 7 marking criteria. Table 6.10 

below summarises the final structure of the marking criteria for both letters in boxes 

(level 2) and letters on lines (level 3).

Table 6 .10: Ind iv idual le tte r m arking criteria

Marking

criteria

Letters in boxes 

(Level 2 children)

Letters betw een lines 

(Level 3 children)

1 Legibility/disqualifying criteria Legibility/disqualifying criteria

2 - 4 Letter formation Letter formation

Level 2 (5 -  6) 

Level 3 (5-7)

Spatial awareness including 

correct position in relation to 

box

Spatial awareness including 

correct position in relation to 

lines
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6.7.4 .4  Marking criteria for sentence legibility: Level 3 children

The researcher and an experienced therapist also reviewed the legibility criteria 

developed in the pilot study with the local ID  service using 2 samples from level 3 

pilots. Sim ilar concerns about subjectivity arose and the criteria were adjusted 

following this analysis with reference to the Evaluation of Handwriting Performance 

measure (Ziviani & Elkins, 1993).

6.7.4 .5  Development of marking criteria for level 1 handwriting tasks

The level of ability of children in level 1 was at an em ergent stage or learning basic 

letter formation and name copying. The researcher conducted an initial pilot with two 

experienced therapists to ascertain if the marking criteria developed for level 2 

letters in boxes (as described in section 6 .7 .4 .2  previously) could be applied also to 

this level. Two therapists and the researcher independently scored copies of 3 letter 

samples from level 1 that had been randomly selected by the researcher. This was 

carried out following training provided by the researcher to both therapists to ensure 

that they understood the wording of the criteria. During the subsequent discussion, it 

emerged that there were difficulties in reaching agreem ent in scoring in relation to 

individual criteria. Both therapists highlighted the fact that marking on the 

legibility/disqualifying criteria (criteria 1) was possibly the most relevant criteria to 

score both individual letters and nam e data. In previous studies of children with 

disabilities the use of basic legibility of letters in the child's name as the marking 

criteria was reported (Me Laughlin & Walsh, 1996; Park et a l., 2007).

The researcher had concerns about the subjectivity of scoring using a single legibility 

criterion, especially as the writing was at an em ergent stage. The researcher 

therefore decided that scoring of individual letter should occur with letters randomly 

arranged on a page, with no knowledge by the markers of the letter being copied. 

For a letter or name to be scored as legible agreem ent between 2 therapists scoring 

independently was necessary. This was to increase the objectivity of this basic 

measure. Suitable legibility criteria were developed by the researcher for individual 

letter and name (refer to appendix 7b).

6.7.4.6 Scoring guidelines

Scoring guidelines were developed for the marking criteria for all levels. Final 

adjustm ents were made to these during piloting of marking criteria in this study 

Refer to appendix 7 (b ) to (e ) for final versions.
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6.8. Reliability Issues

6.8.1 Reliability issues of 2D shape copying task
The VMI has been subjected to substantial psychometric testing and its reliability has 

been demonstrated by a number of studies (Weil & Amundson, 1994; Beery, 1997, 

Goyen & Duff, 2005). Both the researcher and an expert occupational therapist 

scored all samples independently. Percentage agreement was 100%.

6.8.2 Reliability issues of Handwriting task(s)

6.8.2.1 Piloting of marking criteria for handwriting tasks

Two basic grade therapists were recruited to pilot level 1 marking criteria and a 

further 2 basic grades were recruited to pilot level 2 and 3 marking criteria. A 

training session was held where the draft criteria were discussed and both therapists 

scored a random sample of letters independently, and scoring was compared. A 

number of discrepancies arose in relation to what could be considered a recognisable 

le tter or not. Issues were discussed and further guidelines to help decision-making 

were developed. The 2 therapists then completed marking of a total of 157 letters 

independently. The letters for scoring were from randomly selected samples of pre 

and post intervention letters completed by children in level 1. The therapists re

scored the same data 2 weeks later. Intra and interrater reliability was calculated. 

Percentage agreement for both intra and interrater reliability are detailed in table 

6.11 below.

Table 6.11: Level 1 marking criteria rater percentage agreement

Percentage agreement

Letter recognition

Letter recognition intrarater agreement rater 1 150/157 X 100 = 95.54%

Letter recognition intrarater agreement rater 2 145/157 X 100 = 92.35%

Letter recognition interrater agreement Time 1 149/157 X 100 = 94.9%

Letter recognition interrater agreement Time 2 154/157 X 100 = 98.08%

Letter name

Letter name intrarater agreement rater 1 134/139 X 100 = 96.4%

Letter name intrarater agreement rater 2 137/141 X 100 = 97.16%

Letter name interrater agreement Time 1 128/143 X 100 = 89.51%

Letter name interrater agreement Time 2 148/154 X 100 = 96.1%
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Kappa s ta tis tic  values  were calculated for let ter recognition. This was  chosen  be cause  

it is commonly used to invest igate  a g re e m e n t  be tween  categorical  da ta  (Portney & 

Watkins,  2008) .  Values were found to be within acceptable  levels. S p e a rm a n ' s  rank 

correlat ion coefficient was calculated for let ter  name.  This was  chosen  because  it is 

commonly used with non paramet r ic  ordinal data  (Portney & Watkins, 2008) .  Refer to 

table 6 .12 below.

Table 6.12 Level 1 marking criteria intra and Inter rater agreement

N = 157

Letter recognition

Kappa statistic value

I n t ra ra te r  reliability: let ter recogni tion:  Rater  1 .687

I n t ra ra te r  reliability: let ter recogni tion:  Rater 2 .582

I n te r ra te r  reliability: let ter recogni tion t ime 1 .536

I n te r ra te r  reliability: let ter recogni tion t ime 2 .722

Letter name Spearman's rank value

In t ra ra te r  reliability; let ter na m e ;  Rater  1 .972**

In t r a ra te r  reliability: let ter na m e :  Rater  2 .989**

In te r ra te r  reliability: let ter  n a m e  t ime 1 921 =*=*

In te r ra te r  reliability: let ter n a m e  t ime 2 .975**

** Correlation is significant a t  the  .01 level (2 tailed)

Level 2 & 3: Intra and interrater reliability

At initial training 4 r epresen ta t ive  sam ples  of level 2 and  level 3 handwrit ing da ta  

were  scored independent ly  by both therap is ts .  A num ber  of discrepanc ies  a rose  in 

scoring in part icular in relation to the  qualifying criteria of let ter  recognisabili ty. 

Adjus tm ents  to wording of scoring guidel ines  were agreed .  Therapis t  scored a fur ther  

4 s am p les  in each case  of both upper  and lower case  let ters  in boxes,  uppe r  and 

lower case  let ters be tw een  lines and sentences .  The therap is t s  re- scored the  s a m e  

da ta  2 weeks later. Intra  and inter rate r  reliability was  calculated using the  

S p e a rm a n ' s  Rank Correlation Coefficient again as  the  da ta  was  nonparam et r ic  ordinal 

da ta .  Tables 6 .13,  6 .14  and  6.15  on the  following pages  p resen t  the  resul ts.
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Table 6.13: Level 2: Reliability Correlations letters in boxes

Spearman's

rank

Spearman's
rank

In trara ter reliability: 
Rater 1

In terra ter reliability: 

Time 1

Criteria 1 .940** Criteria 1 .748**

Criteria 2 .943** Criteria 2 .712**

Criteria 3 .871** Criteria 3 .758**

Criteria 4 Criteria 4 .503**

Criteria 5 .959** Criteria 5 .780**

Criteria 6 542 * * Criteria 6 .725**

In trara ter reliability: 
Rater 2

In terra ter reliability: 

Time 2

Criteria 1 921 * * Criteria 1 .749 **

Criteria 2 .880** Criteria 2 .705 **

Criteria 3 .862** Criteria 3 .741**

Criteria 4 .703** Criteria 4 .525 **

Criteria 5 .827** Criteria 5 .762**

Criteria 6 907** Criteria 6 .742**

* *  Correlation is significant at the .01 level (2 tailed)

Table 6.14: Level 3 Reliability Correlations sentences

Spearman's
rank

Spearman's
rank

In trara ter reliability: 
Rater 1

In terrater reliability: 
Time 1

Criteria 1 .800** Criteria 1 .800**

Criteria 2 .754** Criteria 2 .612**

Criteria 3 .767** Criteria 3 .890**

Criteria 4 .878** Criteria 4 .713**

In trarater reliability: 
Rater 2

In terra ter reliability: 

Time 2

Criteria 1 .701** Criteria 1 .872**

Criteria 2 .704** Criteria 2 .575 **

Criteria 3 .890** Criteria 3 .767 **

Criteria 4 .850** Criteria 4 747**

* *  Correlation is significant at the .01 level (2 tailed)
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Table 6.15: Level 3 Reliability Correlations letters on lines

Spearman's

rank

Spearman's
rank

In trara ter reliability: 

Rater 1

In terra ter reliability: 

Time 1

Criteria 1 _945=tc* Criteria 1 .770**

Criteria 2 .945** Criteria 2 .679**

Criteria 3 .982** Criteria 3 .908**

Criteria 4 .818** Criteria 4 .781**

Criteria 5 .945** Criteria 5 .763**

Criteria 6 .878** Criteria 6 .845**

Criteria 7 1.000** Criteria 7 .815**

In trara ter reliability: 
Rater 2

In terra ter reliability: 

Time 2

Criteria 1 .736** Criteria 1 .815**

Criteria 2 .522** Criteria 2 .651**

Criteria 3 .761** Criteria 3 .809**

Criteria 4 .683** Criteria 4 .572**

Criteria 5 .660** Criteria 5 .725**

Criteria 6 .795** Criteria 6 .763**

Criteria 7 .736** Criteria 7 .815**

* *  Correlation is significant at the .01 level (2 tailed)

6.9 Validity

6.9.1 Validity of posture and pencil grasp measure

The posture measure would appear to have face valid ity as the descriptors were 

developed from the literature review and was reviewed by an expert therapist. 

Content valid ity of the developmental pencil grasp scale (Schneck & Henderson, 

1990) is to be found in the literature (Burton & Dancisak, 2000).

6.9.2 Validity of 3D and 2D shape copying task

The purpose of the 3D shape copying task was to provide a method of measuring 

constructional abilities in 3D; this was developed by the researcher on the basis of 

the literature review which identifies the importance of construction in 3D. The VMI 

has been subjected to substantial psychometric testing and its valid ity has been
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demonstrated by a number of studies (Weil & Amundson, 1994; Beery, 1997, Goyen 

& Duff, 2005).

The adapted 2D shape copying task used the form at from subsection 3.b of the 

Erhardt Developmental Prehension assessment. Validity studies have been carried 

out on the Erhardt Developmental Prehension assessment (Pollock, Law, & Jones, 

1991).

6.9.3 Validity of handwriting task(s)
The content of the handwriting task(s) would appear to have face valid ity as they 

measure items of handwriting such as individual letters of the alphabet and copying 

of sentences which are tasks to be found in most commercially available handwriting 

measures, e.g. MHT, ETCH.

6.9.4 Content validity
The development of the content of the handwriting task(s) involved an ongoing 

literature review related to the domain of prewriting/handwriting, feedback from an 

expert therapist panel as well as examination of the content of standardized 

handwriting assessments. This was an iterative process that involved piloting of 

handwriting task format, prior to application of handwriting tasks with the sample. 

The content of the handwriting tasks are sim ilar to previous standardised handwriting 

assessments.

There is a general consensus in the literature on the components of legibility. The 

key components identified in the literature are: letter formation, spacing (as in 

spaces between letters and words), alignment, size, slant (Ziviani & Elkins, 1984; 

Amundson, 1999; Amundson, 2005; Reisman, 1999). Refer to table 6.16 on the 

following page, which specifies how each item corresponds with measurement of the 

components of legib ility that have been identified in numerous studies in the 

literature. This comparison is based on that used to investigate content validity by 

Ziviani & Elkins (1984).
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Table 6.16: Handwriting tasks specification table

Components of legibility

Test item Letter
formation

Alignment Size Spacing Spacing

range

Overall

legibility

Letters in 

boxes

X X

Letters

between

lines

X X X X

Copying

name

X

Copying

sentences

X X X X X

Validity of Child interest measure and HWT task scales
The child interest measure and HWT task scales would appear to have face validity as 

the content was developed from the literature review and content reviewed by an 

expert therapist prior to piloting.

6.10 Data collection & organization procedures

Data collection occurred on at various times during the study refer to table 6.17 on 

the following page for details.

In the case of collection of posture, pencil grasp, shape copying and handwriting 

tasks and the child interest measure, data collection was carried out in a formal 

assessment manner. These occurred in local venues, which were convenient for 

participants. Attention was given to minimizing distractions in the testing 

environment, such as noise level and visual distractions. All assessment sessions 

were videoed.
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Table 6.17 Data collection for prewriting/handwriting measure

Prewriting/handwriting task performance measure

Item Data collection time

Posture & pencil grasp measure Pre intervention only

3D copying task Pre intervention & post group intervention

2D copying task Pre intervention & post group intervention

Handwriting tasks Pre intervention, post group intervention & post 

intervention follow up

HWT® task achievement scale During group intervention

Prewriting/handwriting task participation measure

Item Data collection time

HWT® task participation scale 

(Level 1 & 2 children)

During group intervention

Child interest measure 

(Level 3 children)

Pre intervention & post intervention

Parent(s) were present during assessments unless where, during a number of 

occasions it was agreed between the researcher and the parent that the child's 

concentration level was negatively impacted by the presence of the parent(s). 

Parent(s) were positioned in a seated position beside the table where the child was 

performing tasks. The procedure of the assessment was discussed with the parents 

prior to the assessment. Parents were allowed to give verbal encouragement to their 

child to continue if they made eye contact with them. They were not allowed to 

provide any verbal or physical prompts to the child during tasks.

Issues impacting on data collection

A number of issues arose during testing which necessitated the repetition of testing. 

The researcher devised the following criteria in relation to this:

1. Child refusing to engage in the first assessment w ith the researcher. A second 

assessment was arranged where feasible, refusal in the second occasion led to no 

data being collected.

2. Child presenting as being sick before or during the assessment.

Data collection during group intervention

The HWT® task achievement scale was recorded for level 1 children after each 

session according to tasks completed in each session.

Data for the HWT® task participation scales was recorded immediately after group 

sessions on 2 occasions for each child.
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6.10.1 Data organisation procedures

This section provides details of how the data was organized for scoring and the 

procedures used for scoring.

The researcher scored all posture, 3D copying ability and child interest measure from  

the videos taken during data collection. Pencil grasp was scored jo intly  with an 

experienced occupational therapist. Handwriting data for level 1 children was copied 

and randomly assigned and coded onto scoring sheets prior to m arking. All scored 

data was coded and entered into SPSS version 13 prior to analysis.

6.11 Data analysis

Descriptive statistics, including frequency, percentage and cross tabulations were 

completed on appropriate data from prewriting/handwriting performance and 

participation measure. The Me N em ar test was used to investigate statistical 

significance between scores for level 2 and 3 handwriting data. This was chosen 

because this test is appropriate to use with pre-post test designs where the  

dependent variable is measured using a 2 point ordinal scale (Portney & W atkins, 

2 008 ). Cross tabulations were also used to investigate any trends in the data.

6.12 Chapter summary

The measure described in this chapter emerged from an am algam ation of measures 

already present in the literature and those developed by the researcher. The aim was 

to create a comprehensive measure to address the individual variability in ability in 

relation to the children with DS within this study and to be a m easure of both 

performance and participation. The content and form at of the m easure was 

developed with reference to 3 levels of ability of the children in this study in relation 

to writing: prewriting, letter form ation and refinem ent of letter form ation/sentence  

copying.

Marking criteria were developed for relevant aspects of the m easure by the 

researcher. In the case of the handwriting tasks, the marking criteria applicable to 

these were developed from an initial pilot study with a local ID  service, a series of 3 

focus groups with expert therapists and adaptation of relevant content from the
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literature, in particular the adapted SCRIPT marking criteria. Acceptable levels of 

intra and in terrater reliability were established prior to application.

Data collection using the measure occurred in 2 settings: a formal assessment 

setting and informal group sessions. Data analysis included the use o f descriptive 

statistics and the Me Nemar test to investigate statistical significance between scores 

for level 2 and 3 handwriting data. The following chapter describes the development 

of the teacher/parent data collection methods and tools.

148



Chapter 7

Methodology

Development of teacher/parent data collection
tools



7.1 Introduction

This chapter will provide details of the rationale for, the developm ent and application 

of m easurem ent tools to record teacher and parent perspectives. The teachers and 

parents played a key part in the context of this study as a collaborative approach to 

the application of HW T®  with the child. The need for measures to address contextual 

influences on occupation has been highlighted in the literature (Law and Baum, 

2 005 ). The gathering of data on teacher/parent perspectives was also im portant to 

enable triangulation of data from a number of sources.

The chapter begins by discussing the rationale for and the process of the 

m easurem ent development. This is followed by a discussion of validity of 

questionnaire methods and trustworthiness of focus group data. The chapter ends 

with a discussion of data collection and analysis relevant to the m easurem ent tools.

7.2 Rationale for development of data collection tools

The rationale for the developm ent of measures of teacher/parent perspectives arose 

from the review of the literature and the context-specific issues of the study. No 

studies were found in the literature that had directly addressed teacher or parent 

perspectives on handwriting programmes in general and HW T® specifically. In the  

initial research proposal, the researcher had proposed the use of questionnaires with 

a mixture of closed and open-ended questions as the method of choice to gather data 

regarding teacher/parent perspectives. The use of questionnaire formats as the most 

suitable data collection tool for m easurem ent of variables such as perceptions has 

been documented in the literature (Portney & Watkins, 2008 ). However, issues that 

arose during sampling, including the variability in prewriting/handwriting ability of 

the sample obtained necessitated a change the research design and the use a mixed 

methods approach to develop appropriate data collection tools. The need to address 

research bias as the researcher was also the clinician in the study, also necessitated 

the need for use of a m ixture of methods.

The use of focus groups and field notes to gather data from parents and teachers 

alongside questionnaires was therefore identified as appropriate. These methods 

would enable the researcher to gather in depth qualitative information on 

perspectives and the context of this study. Field notes in particular provided a unique 

method of recording qualitative information from respondents and recording
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information available to the researcher as a participant in the intervention. As the 

researcher was also the clinician in the study, a reflective analysis of the field notes 

was carried out on an ongoing basis in the research log. This process helped the  

researcher identify themes from the information gathered from teachers and parents 

and to structure the use of field notes as a data collection process. The themes  

identified from this were used to inform the developm ent of questions for both 

questionnaires and focus groups. This occurred alongside an ongoing literature  

review. The developm ent of the data collection tools was therefore an ongoing 

reflexive or iterative process. There follows a description of the developm ent of each 

data collection tool in sequence starting with the pre intervention questionnaires.

7.3 Introduction to development of pre intervention 

questionnaires

Please refer to figure 7 .1  on the next page for an outline of developm ent of the pre 

intervention questionnaires. The process of the developm ent of the questionnaires 

involved the integration of findings from a number of sources. For the teacher's  

questionnaire these were: literature reviewed, a pre intervention teacher focus group 

with teachers from main study sample and field notes recorded from interactions with  

teachers during the sampling process. For the parents' questionnaire these were: 

literature reviewed and field notes recorded from interactions with parents during the  

sampling process. As the level of child ability was unknown by the researcher at the  

tim e of administration of the questionnaire (the placement of children according to 

levels of ability occurred later), questions relevant to both prewriting and handwriting  

were included in the one questionnaire form at. The developm ent of the teacher 

questionnaire will be discussed first.
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Figure 7.1 Developm ent o f pre intervention questionnaires
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7.4 Development of pre intervention teacher 

questionnaire

7.4.1 Literature review
Review of international literature revealed only one relevant American study relating 

to prim ary level teachers and perspectives on handwriting skills where a 

questionnaire had been designed by the authors (Ham m erschm idt & Sudsawad, 

2 0 0 4 ). None of the previous studies related to HW T® had addressed the perspectives 

of teachers. No literature was found on teachers' experiences of working 

collaboratively with occupational therapists in Ireland.

No studies on perspectives of Irish teachers regarding teaching of handwriting were 

found in the literature. The English Language curriculum subsection of the National 

Council for Curriculum and assessment guidelines (DES, 1999) which is used in the 

Irish educational system was reviewed. While handwriting is mentioned and 

guidelines regarding w hat a child should be able to do in relation to handwriting; 

there exists no guidelines on how handwriting should be taught.

7.4 .2 Pre intervention teacher focus group
A teacher focus group was conducted as part of the developm ent of the pre 

intervention questionnaire. The purpose of the focus group was to identify relevant 

items for inclusion in the pre intervention questionnaires. The use of focus group 

information is often reported as a method of providing relevant information to assist 

in questionnaire design (Carey, 1994; Cote-Arsenault & Morrison-Beedy, 2005; 

Gibbs, 1997 ). The focus group was conducted by the researcher with a convenience 

sample of 3 teachers from the main study teacher sample. Refer to appendix 1(1) for 

details.

The researcher devised a sem i-structured form at of questions. The questions arose 

from information recorded in field notes from teachers at information meetings 

during sampling and literature reviewed. A reflective analysis of this information was 

carried out in the research log. Attention was paid to the clarity of language used in 

the questions and the sequencing of questions, including the use of a general 

opening question to facilitate putting the participants at ease, followed by specific 

questions on key topics and a final ending question to ensure that participants have 

an opportunity to make additional comments. These aspects are reported as 

im portant in conduction of focus groups in the literature (Krueger & Casey, 2000 ).
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A cover letter, information leaflet, question outline and consent form were sent to the 

teachers prior to the focus group (refer to appendix 8(a  and b )). The researcher 

arranged the tim e and place for the focus group at the convenience of the 

participants. The researcher had experience in facilitating group discussion and an 

understanding of group dynamics, which are aspects of moderator skills commonly 

documented in the literature (Cote-Arsenault & Morrison-Beedy, 1999; Krueger & 

Casey, 2000 ). The themes identified following content analysis were included in 

developm ent of questions, refer to appendix 8(c) for sum m ary of themes.

7.4.3 Field notes
The researcher recorded field notes from information given by teachers at the 

recruitm ent/sam pling stage of the study in the research log. This included 

interactions with teachers at information meetings or during telephone contact 

initiated by the teachers. The researcher carried out an ongoing reflective analysis of 

this information in the research log. Examples of concerns raised related to fine 

m otor difficulties, inability to manipulate a pencil and sitting posture (re fer to 

appendix 1 (f) for details). A content analysis of this information was completed and 

used in developing questions.

7.4.4 Layout of pre intervention teacher questionnaire:
The inclusion of a demographic information section first was deemed appropriate as 

the respondents were professionals and would view questions related to roles and 

experience as fam iliar. This was followed by a section relating to perspectives in 

general in relation to handwriting, then the request for more specific information 

relating to the child. Open-ended questions targeting more personal aims of being 

involved in the study were included in the final section. This sequence of question 

form at is in keeping with the principles of questionnaire design common in the 

literature, where questions are sequenced from general, non threatening to those 

requesting more specific opinions and personal perspectives (Forsyth & Kviz, 2006). 

The questionnaire was divided into 6 sections:

1: Demographics

2: Ideas about teaching handwriting in general 

3: Teaching prewriting/handwriting to the child with DS 

4: Child with DS and their writing posture 

5: Interest in prewriting/handwriting  

6: Aims for being involved in the study 

The rationale for the content of each section of the questionnaire is now presented. 

The piloting process is discussed later in section 7.7.
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7.4.5 Content of pre intervention teacher questionnaire 
Section 1: Demographics (questions 1-6)
This purpose of this section was to gather relevant background information to provide 

descriptive data on the teacher sample.

Section 2: Ideas about teaching handwriting in general (questions 7 -1 0 )
This section was to provide background descriptive information on the practice of the 

teachers in relation to handwriting. Questions in this section related to how the 

teachers approach evaluation and teaching of handwriting. Two questions on how 

teachers teach handwriting in general were used from the questionnaire (questions 6 

and 7 in the original questionnaire) developed by Hammerschmidt and Sudsawad 

(2004) and other questions were adapted for the demographical section. Permission 

was obtained from the author (refer to appendix 8(d)).

Section 3: Teaching prewriting/handwriting to the child with DS
The researcher was interested in investigating the strategies that were already being 

used by the teacher sample in relation to teaching prewriting/handwriting skills and 

the child with DS. This was to provide background contextual information to the 

study. Questions include the amount of time spent teaching handwriting (questions 

11-12), the strategies and methods used (questions 13-17), the level of assistance 

and help given, types of child's difficulties (questions 18-20) and writing goals set by 

teachers (question 21).

Section 4: The child with DS and their writing posture (questions 22-24)
The researcher wanted to gather background information on the child's writing 

posture and any supports already used by the child. As writing posture impacts 

greatly on performance and was an area that was targeted for formal assessment by 

the researcher, information from other people observing the child in the natural 

environment where the task was occurring was considered important. The issue of 

difficulties with writing posture had emerged in field notes analysed from the 

sampling process as an area of concern for teachers.

Section 5: In terest in prewriting/handwriting

Two aspects of HWT® are the fun element of the programme and the potential of the 

programme to stimulate interest in prewriting/handwriting tasks. The review of the 

literature highlighted the fact that children with DS have difficulties with motivation 

(Wishart, 2001; Fidler, 2005b). The amount of interest shown in tasks can be 

considered connected to internal motivation. As interest is essential to engagement 

in learning the researcher was keen to gather data in relation to interest (questions
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25 and 27). The literature reviewed also highlighted the difficulties with persisting at 

tasks (Fidler, 2005b) and questions related to staying on task were included in this 

section (question 26).

Section 6: Aims for being involved in the study (question 28)
The researcher was interested in identifying what aims the respondents had for 

participating in the study so as to assist in the process of goal setting that was crucial 

to the collaborative approach with teachers.

7.5 Development of pre intervention parent 
questionnaire

7.5.1 Literature review
A literature review of the subject yielded no suitable questionnaire form at to use as a 

guide. Literature related to parental/caregiver roles in the teaching of tasks in 

general were reviewed (Humphrey, 2002; Humphry & Case-Smith, 2005).

7.5.2 Field notes:
The researcher completed a content analysis of the field notes from information 

received from parents during the sampling process. The issues raised by parents 

were used in the decision making process regarding overall structure and content, for 

example concerns raised about fine motor abilities, inability to manipulate a pencil 

and sitting posture (refer to appendix 1(g) for details).

7.5.3 Layout of pre intervention parent questionnaire:
The layout chosen for the parent questionnaire was to address questions related to 

their perspectives on the ir child's abilities and interest in prewriting/handwriting tasks 

first. This was deemed the most appropriate layout as these were fam iliar areas to 

the parent. The question structure was mainly closed questions in these sections, 

with later sections having open-ended questions. As mentioned earlier under the 

layout of the pre intervention teacher questionnaire, this is the structure 

recommended in questionnaire design (Forsyth & Kviz, 2006). The demographic 

information was included at the end. The questionnaire was divided into 6 sections: 

Section 1: Child's prewriting/handwriting abilities 

Section 2: Child's interest in prewriting/handwriting tasks 

Section 3: Child with DS and their writing posture 

Section 4: Child's use of their hands
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Section 5: Aims for being involved in the study 

Section 6: Demographics 

The rationale for the content of each section of the questionnaire is now presented. 

The piloting process is discussed later in section 7.7.

7.5.4 Content of pre intervention parent questionnaire 
Section 1: Child's handwriting abilities
The researcher was interested in investigating parent perspectives on the child's 

involvement in prewriting/handwriting tasks at home. This included letter 

recognition, the types of writing implements used (question 1 and 2) and how writing 

is used by the child in everyday life (question 4). The researcher identified the most 

common cultural writing activities that the child could be engaged in at home for 

inclusion in this question.

The level of assistance that the parent was providing to the child when performing 

writing tasks at home (questions 3 and 5) was also investigated. As the initial contact 

with parents had identified that the sample of children showed wide variability and 

that a number of children had significant difficulties with fine motor skills and control 

of a writing implement, the researcher wanted to gain background information on the 

use of computers (Question 6).

Section 2: Interest in prewriting/handwriting

The rationale for inclusion of this section was the same as outlined in the pre 

intervention teacher questionnaire. Questions 8, 10, 11 and 12 are sim ilar to those 

included in the teacher questionnaire. The researcher also wanted to gather baseline 

data about child's engagement w ith typical prewriting activities prior to use of 

activities in the programme (questions 7 and 9). From a cultural perspective, western 

culture promotes an interest in use of tools to draw and write from a very early age, 

with lots of commercially available play materials that are traditionally provided as 

play items to children by parents.

Section 3; The child with DS and their writing posture (questions 13-15)

The rationale for this section is the same as outlined in the pre intervention teacher 

questionnaire. Difficulties w ith posture were also a theme recorded in parental field 

notes.
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Section 4: Your child and using their hands

The issue of difficulties with fine motor skills emerged as a theme from field notes. 

Handwriting involves a precise form of fine motor skills. The researcher wanted to get 

background data related to typical activities children do everyday tha t involve fine 

motor skills and the child's level of engagement and interest in these (questions 16- 

18).

Section 5: Aims for being involved in the study (questions 20 -2 2 )
The rationale for this section is the same as outlined in the pre intervention teacher 

questionnaire.

Section 6: Demographics
The researcher identified that the relevant demographic information needed in 

relation to the child was in relation to the level of input that the child had received to 

date in relation to developing handwriting skills, including length of time in education 

(both preschool and school) as well as any OT input. The researcher also wanted to 

ascertain the level of importance of development of handwriting skills as part of their 

education (questions 23-30).

7.6 Development of post intervention questionnaires

The post intervention parent and teacher questionnaires were developed from an 

integration of field note data collected during the intervention period and literature 

reviewed. Both teacher and parent questionnaires contained the sim ilar content and 

layout of questions. The discussion regarding development is therefore presented in a 

combined fashion below.

The researcher analysed the content of field notes gathered during the intervention 

phase from parents and teachers. The relevant themes identified from these (refer to 

appendix 10(c) and (d)) were used as a template for development of the overall 

questionnaire design, along with a selection of questions to be repeated from the pre 

intervention questionnaires. The researcher developed 2 versions of the 

questionnaire; version 1 was applicable to the level 1 children who had used the Pre 

K level of the programme. Version 2 was applicable to the children who used the 

kindergarten and printing level o f the programme (level 2 and children 3). A 

discussion of field note recording is provided below followed by a description of the 

questionnaires. The terms version 1, version 2 will be used in this description.
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7.6.1 Field notes
Field notes fronn interactions with parents were recorded on an ongoing basis during 

intervention by direct contact at group sessions and telephone/email correspondence. 

Field notes from interaction with teachers were also recorded during intervention by 

indirect contact via telephone conversations (2 formal contacts made by researcher) 

and by e mail. The focus of the use of field notes as a data gathering method was to 

record their comments of the ir experience of implementing the programme with their 

child. The researcher carried out an ongoing reflective analysis of this information in 

the research log. A content analysis of this information was completed and used in 

developing questions for the post intervention questionnaires.

7.6.2 Content of post-intervention teacher and parent 
questionnaires

Section 1 (versions 1 and 2): How the programme was used
HWT® contains specific materials and approaches to teaching handwriting. The 

researcher was interested in gaining details of how much of the content of the 

programme was used by the parents/teachers with the individual child and their 

perception of how useful this content was (question 1). The researcher also wanted 

to gain their views about specific approaches or aspects used in the programme (e.g. 

sequential approach used to teach le tter formation) (question 2).

Section 2 (versions 1 and 2): Practical issues
The researcher was interested in collecting data about the specific manner in which 

the HWT® programme was implemented (question 3 all questionnaires), including in 

the case of teachers who among the staff was involved in implementation (question 4 

-5 teacher questionnaires). The rationale for inclusion of this came from the content 

analysis of field notes from parents and teachers. The literature review indicated that 

a number of practical issues needed to be considered regarding implementation of a 

programme (Segal & Beyer, 2006). The respondents were therefore asked about 

external factors that impacted on the ir ability to use the programme (question 4 and 

question 6 in parent and teachers questionnaires respectively).

Section 3 (version 2 only): Views on your child's handwriting abilities

This section was included as there were specific issues that related to children who 

were at the refinement of handwriting skills stage (level 2 and 3 children). The 

section included the repetition of a question from the pre intervention questionnaires 

(question 7 and question 5 in teachers' and parents' questionnaire respectively). This
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repetition was to enable the researcher to compare parent/teacher perspectives pre 

and post. Another open ended question was also included (question 8 in teachers' 

questionnaire and question 6 in parents' questionnaire).

Section 3 (version 1) & section 4 (version 2):

In terest in prewriting /handwriting

The researcher based the questions in this section both on the content of the level of 

HWT® used and the themes identified in the field notes recorded during intervention 

phase. The researcher to ensure that a wide perspective was obtained used a 

m ixture of closed and open-ended questions. Questions included the level of interest 

in prewriting/handwriting activities in general and specifically in relation to HWT®.

Section 4 (version 1) & section 5 (version 2): Views of the programme

The researcher wanted to gain information on the parent/teacher perspectives in 

relation to the factors that may have limited their ability to use the programme. This 

was deemed necessary as a contrast to previous questions on the usefulness of the 

programme. The researcher based the questions in this section on the themes, which 

had emerged from field notes from both parents and teachers. A question regarding 

the future use of the programme was addressed with both teachers and parents. 

Teachers were asked if they used the programme with other children and parents 

asked if use of the programme had increased the ir understanding of how to teach the 

child handwriting skills (question l2).

7.7 Piloting of teacher/parent questionnaires

The pilot teacher and parent questionnaires were sent to 2 academic staff w ithin the 

OT educational department for review; feedback regarding overall structure and 

content, along w ith clarity of questions and instructions was sought during a face-to- 

face feedback session. Following this a minor adjustment to wording and instructions 

was completed on both questionnaires.

The pilot pre intervention teacher questionnaire was also sent for review to a teacher 

educator involved in delivery of postgraduate training to teachers in the Republic of 

Ireland. Feedback regarding clarity and relevance of content was sought and 

feedback was provided by email and during a follow on telephone contact initiated by 

the researcher. The pilot pre intervention parent questionnaire was also sent for 

review by an expert occupational therapist that had significant experience working 

children with ID and their families. Feedback regarding clarity and relevance of
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content was sought and feedback was provided by email and during a follow on 

telephone contact by the researcher. Adjustments were made from feedback 

received.

Using purposive sampling 3 teachers and 3 parents from the main study sample were 

chosen to pilot all questionnaires (Refer to appendix l ( i )  for details). Once verbal 

consent had been received from the participants, a cover letter, the pilot 

questionnaire and com m ent sheet was sent to each participant. On return and 

analysis of comments, the researcher contacted participants to discuss feedback. In  

the case of the pre intervention questionnaire, respondents suggested no changes to 

the content or layout of questionnaires. Refer to appendix 9 for copies of 

questionnaires and feedback sheet.

In the case of the post intervention questionnaires, parental feedback suggested the 

inclusion of an additional statem ent regarding teacher involvement in question 4 

(version 1) and question 6 (version 2) respectively. Teachers suggested no changes. 

All comments were am algam ated to produce final questionnaires. Refer to appendix 

11 for copies of questionnaires.

7.8 Post intervention teacher and parent focus groups

7.8.1 Rationale for post intervention focus groups
Two separate focus groups were held with teachers and parents. The aim of both 

focus groups was to provide detailed qualitative information on the experience of 

application of the program m e and to assist in contextualization of the results from  

quantitative data collected in the questionnaires. They were included in order to add 

to the richness of data collected, to enlarge data interpretation and therefore  

enhance findings of study.

7.8.2 Procedure used for post intervention focus groups
As the teacher and parent focus groups were organized in the same m anner, the  

process for both is described together below. For details of sampling process refer to 

appendix 1(1). Four teachers participated in the post intervention teacher focus group 

and 6 parents participated in the post intervention parent focus group.

The researcher devised a sem i-structured form at of questions on relevant topics. The 

questions included were based on issues from literature reviewed and the content
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analysis of teacher/parent consult field notes (refer to appendix 10 (c and d )). A 

reflective analysis of this information was carried out in the research log.

A cover letter and the question outline were sent to the teachers/parents prior to the 

focus group (re fer to appendix 12(a) and 13 (a )). The researcher did not include an 

information leaflet as the participants were already aware of the nature of the study 

and the question outlines was deemed to be sufficient information. The researcher 

arranged the tim e and place for the focus group to the convenience of the 

participants.

7.8.3 Researcher bias and focus groups
The researcher conducted the pre intervention teacher focus group, as the researcher 

had little contact with the participants prior to the group and the purpose of the 

group was to gather background information of w hat methods teachers were 

currently employing to teach handwriting. In  the case of the post intervention focus 

groups, one m em ber of the academic staff at the university conducted the teacher 

focus group and another m em ber of the academic staff conducted the parent focus 

group. This was to elim inate the effects of researcher bias as the group participants 

were well known to the researcher at this stage of the study and the researcher had 

also been the clinician delivering the intervention.

7.9 Validity issues 

7.9.1 Validity: questionnaires
Face validity was established in relation to the relevance and clarity of questions 

included from feedback from academic experts and teachers/parents involved in the 

piloting the questionnaires.

Content validity was addressed for all questionnaires by the process undertaken in 

developm ent of the questionnaires. All these elements enabled the researcher to gain 

as in depth feedback as possible to inform content. This was addressed by the 

researcher in a cyclical pattern of:

Reviewing relevant literature.

Use of them es from content analysis of field notes.

Seeking feedback on structure and content from academic experts.

Requesting w ritten and verbal feedback from teachers/parents during piloting.

In the case of the pre intervention teacher questionnaire, a pre intervention focus 

group was used to gather information and validate questionnaire content. In the case
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of the pre intervention parent questionnaire interviews with parents during 

questionnaire piloting were completed.

Construct Validity was addressed by the tracking of reasoning for question inclusion 

during development of the instrument in the research log and by in depth literature 

review of literature. Reliability of the questionnaire information was not addressed as 

part of the study.

7.9.2 Validity: focus groups
The following techniques were applied in this study, in accordance with the literature 

(Morrison-Beedy, Cote-Arsenault, & Feinstein, 2001) to address the establishment of 

the validity of findings for the focus groups. The researcher addressed the issues of 

credibility and dependability by having themes identified independently validated by 

the research supervisor and by completing member checking with all participants and 

matching of identified themes with text on final transcripts (refer to appendices 8(c), 

12(c) and 13(c) for member checking summaries and appendices 20, 21 and 22 for 

transcripts). Transferability was addressed by using direct quotes to verify findings in 

the results section. Confirmability was addressed by providing an audit trail of how 

the focus groups were conducted and the rationale for their use in the study.

7.10 Data collection procedures

7.10.1 Data collection procedure: Questionnaires
All questionnaires were sent to participants by post. A cover letter, the questionnaire 

for completion and a stamped addressed envelope were included. The pre 

intervention questionnaires for parents were sent out prior to the pre intervention 

child data collection session using the prewriting/handwriting performance measure 

and parents were asked to bring the completed questionnaire to the session. The 

researcher clarified any questions the parent had about any of the questions at the 

start of the assessment. All 46 parents completed the questionnaires (100% 

response rate).

The pre intervention questionnaires for teachers were sent out prior to their 

attendance at the programme training session and they were asked to bring 

completed questionnaire to the session. The researcher clarified any questions the 

teachers had about any of the questions at the training session. All 44 teachers 

completed the questionnaires (100% response rate).
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The post intervention questionnaires were sent out prior to the post intervention 

follow up child data collection session using the prewriting/handwriting performance 

measure. A reminder letter was sent after the date of requested return to encourage 

return of remaining questionnaires and the researcher also contacted respondents by 

telephone after another 2 week interval. Teachers returned completed questionnaires 

for all 46 children (100% response rate) and by 44 of the 46 parents (95.65% 

response rate).

7.10.2 Data collection procedure: Focus groups
All the focus groups were recorded and transcribed. A content analysis of was 

completed and themes independently validated by the researcher's supervisor. A 

summary of the themes from this was developed for each focus group. Member 

checking was completed by sending a copy of the focus group transcription, 

summary of themes and a cover letter to all participants. All participants returned the 

member checking forms giving their agreement with the summary of themes.

7.10.3 Data collection procedures: Field notes
Field notes were gathered on an ongoing basis during the contact with teachers and 

parents over a 6 month period. The researcher had direct contact with both teachers 

and parents at information meetings and programme training sessions at the start of 

the study. Following this, the researcher had direct contact with parents over a 4- 

month period during group intervention sessions and indirect contact with teachers 

via telephone (included 2 formal contacts made by the researcher) and e mail. A 

record of length of time spent and frequency of use of programme at home was 

recorded on 2 occasions during the group intervention sessions with parents and 

during telephone contacts with teachers (Refer to appendix 10 (a and b) for copy of 

recording forms). A record of comments on the ir experience of implementing the 

programme with the child was recorded. A record of length of time spent and 

frequency of the use of the programme was recorded on 2 occasions from telephone 

contacts.

7.10.4 Data inputting
The researcher coded the questionnaires and the closed questions data in the 

questionnaires was entered into the SPSS package prior to analysis. Open-ended 

questions were entered into a word document prior to content analysis. Field notes 

were also compiled into a word document prior to analysis. Data cleaning was 

performed on all data by the researcher rechecking 20% of all data entered to ensure 

accuracy of input. The researcher had the focus group tapes transcribed by a
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professional transcriber. The researcher checked accuracy of all transcripts prior to 

analysis.

7.11 Data analysis procedures

Descriptive statistics were used to analyze the data obtained in the closed questions 

of the questionnaires. This included frequency counts and percentage calculations. 

Content analysis involves the identification and categorisation of the main themes 

(Bowling, 2002). Content analysis of all 4 focus groups was completed. The analysis 

was conducted by coding of themes in the transcript in relation to the research 

question outline. This was an iterative process involving the researcher repeatedly 

checking themes identified and re-analysis of focus group transcripts. Headings for 

the themes and the relevant text relating to each theme are identified in the 

transcripts to make this process transparent. Content analysis was also completed on 

all field notes. Triangulation of data from questionnaires and focus groups was then 

completed to answer the research questions on teacher/parent perspectives on the 

application of the programme and factors impacting on the practical implementation 

of HWT®. The data pertaining to these are presented in results chapter 9.

7.12 Chapter summary

The data collection tools used to record teacher/parent perspectives included pre and 

post intervention questionnaires and focus groups. The content of the pre 

intervention questionnaires was based on relevant literature where applicable and 

field notes. They included questions related to child abilities, interest, writing 

posture. Teachers were also asked specific questions about teaching in general and 

to children with DS. A pre intervention teacher focus group was carried out to gain 

background information which informed questionnaire development. Post intervention 

teacher and parent focus groups were are also used to collect data on programme 

application. Relevant validity issues were addressed for both data collection methods. 

The response rate for both teacher and parent pre intervention questionnaires were 

100%. Post intervention 100% of teachers and 44 of the 46 parents (95.65% ) 

responded. Data analysis procedures included the use of descriptive statistics for 

questionnaire data and content analysis of focus group data. The following section of 

the thesis presents the results from all data collection tools used in this study.
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Chapter 8

Results

Background context & child



8.1 Introduction

The purpose of this chapter is to firstly present the findings related to the 

demographic and contextual background information of the study and then findings 

relevant to the research questions investigating child ability and participation. The 

specific research questions are:

In relation to the application of the HW T® programme:

Research question 1: Does the child's prewriting/handwriting ability show measurable 

change? In what way?

Research question 2: Does the child's participation in prewriting/handwriting change? 

In w hat way?

Data for these questions was collected pre intervention, post group intervention  

(approxim ately 5 months later) and post intervention (2 months later). The results 

are presented with reference to these 3 occasions. As an introduction to each section, 

a sum m ary of the source of the data obtained is presented. This is followed by a 

detailed summary of the results.

For clarity, the results are presented by child ability levels -  level 1, 2 and 3.

Level 1 (n = 28 ): children at a prewriting stage at pre-intervention.

Level 2 (n = 12): children at a letter formation stage.

Level 3 (n = 6 ): children who able to form most letters and copy sentences.

8.2 Introduction to the results 

8.2.1 Sample and attrition
In itia lly  57 child/parent dyads and 55 teachers (2  teachers were involved with 2 

children each) were recruited to the study. Table 8.1 on the following page 

summarises the reason for attrition. Attrition during the study involved 11 

child /parent/teacher triads or 19 .29%  of the initial sample.
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Table 8.1: Reason for attrition during study

Reason for attrition Amount of 

attrition

Teachers confident that the ir approach to teaching handwriting was 

adequate & did not want to use a different approach

4

Teacher unable to implement programme in classroom 1

Child moved to special school 1

Unable to engage child in assessment 2

Child unable to engage in group sessions 1

Withdrawal by parents and teachers following prolonged illness of 

child

2

Total attrition 11

8.2.2 Demographical information: Child
The mean age of the sample was 7 years 5 months and the median age was 7 years 

1 month. In the case of level 1, 10 children were new school entrants at the start of 

the study, 5 children had already attended school for 3 years and one child had 

attended for 4 years. Of the 46 children, only 2 were in a special class in a 

mainstream school and 44 (95.65% ) were in mainstream classes. Refer to table 8.2 

below.

Table: 8.2: Children with DS: Gender and chronological age

Ability
Level

N = 46

Gender Age

Female Male 5-

5:11

6-

6:11

7-

7:11
8-
8:11

9-
9:11

10-

10:11

Level 1

N = 28

11 17 7 10 6 3 1 1

Level 2
N = 12

6 6 0 3 1 5 2 1

Level 3

N = 6

4 2 0 0 1 1 3 1

Total 21 25 7 13 8 9 6 3

Approximately equal numbers of boys and girls were involved in the study. The 

sample had a wide variability in writing ability in relation to chronological age. 

Children in level 1 (prewriting stage) ranged in age from 5 years 3 months to 10 

years 9 months and also represented 60.87% or 28 of the total sample. Children at 

the letter formation stage (level 2, n = 12) ranged in age from 6 years 6 months to 10
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years 2 months and represented 26 .09%  of the sample. Children who were able to 

copy letters and sentences (level 3, n = 6) ranged in age from 7 years 7 months to 10 

years 1 month and represented 13 .04%  of the sample.

A brief description of finding related to visual difficulties and handedness are now 

given. This is followed by more detailed information on relevant factors related to 

handwriting such as intellectual disability category, reading abilities, posture and 

pencil grasp.

Vision
Parents were asked during telephone contact to indicate if their child had visual 

difficulties and all parents responded. Thirty eight of the 46 children (8 2 .6 1 % ) had 

reported visual difficulties, 12 of these children (3 1 .5 8 % ) had more than one type of 

visual difficulty reported. Visual difficulties reported included long and short 

sightedness, squint, astigmatism and nystagmus. Refer to appendix 14, table 1 for 

details.

Handedness
At the pre-intervention assessment the researcher recorded information on 

handedness. Twenty nine children were right handed (6 3 .0 4 % ) and 15 were left 

handed (3 2 .6 0 % ), a further 2 children had mixed hand dominance (4 .3 5 % ).

8.2.3 Intellectual disabilities categories
Inform ation regarding the intellectual disabilities categories of the children was 

collected from psychological reports provided by parents for 36 of the children 

(7 8 .2 6 % , n = 4 6 ). Data was not obtained for 10 children either because a report was 

not provided or an assessment had not been completed. Of note also is that some of 

the reports provided were a number of years old. Table 8 .3  on the following page 

summarises the data obtained. More information on the m ild /m oderate/severe  

categories of intellectual disabilities is available in the glossary (see glossary).
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Table 8.3: Intellectual disability categories for all children

Ability Level
N = 46

Mild Mild-

moderate

Moderate Moderate-

severe

Level 1

n = 28

8 1 13 0

Level 2
n = 12

3 2 4 1

Level 3
n = 6

3 0 1 0

Total 14 3 18 1

* Mild: IQ range 50-70, moderate: IQ range 35-50, severe: IQ range 20-35

Children in levels 1 and 2 were in the mild and moderate categories of intellectual 

disability, with 1 child in moderate-severe range. Of children in level 3 (those able to 

copy letters and sentences), only 1 child was reported in the moderate category.

8.2 .4 Reading level
The researcher was interested in gaining some background information regarding the 

reading ability level of the children. Teachers were asked to report in a separate 

written correspondence on le tter recognition skills of the children pre and post 

intervention and on reading ability post intervention. Refer to appendix 10(e) for 

copy of data collection sheet. As data was returned by 37 (80.43% ) teachers the 

information is incomplete. Another difficulty was that many teachers reported that 

the child was not at a level where a standardised reading test could be administered 

and so the data received was non-standardised. The data was categorised by the 

researcher using descriptive categories. Letter recognition skills varied among level 1 

pre intervention from none to able to recognize most of the alphabet and had 

improved post intervention. As would be expected level 2 children were able to 

recognize some or all of the alphabet pre intervention. Refer to appendix 14, table 2 

for details. A summary of reading ability for levels 1 and 2 is presented in table 8.4 

on the following page.
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Table 8.4: Levels 1&2: Teachers report of reading abilities

Reading ability Level 1 (n = 24) Level 2 (n = 6)

No reading ability 7 1

Basic word recognition skills 1- 20 7 0

Word recognition skills 21- 60 3 0

Class readers below present class level 3 4

Class readers at present class level 4 1

Of note is tine wide variability in ability reported in relation to level 1 children, 

including 7 children who were reported to have no reading ability. Reading ability 

reported for level 2 children was at a more advanced level, with the exception of one 

child with no reading ability. All children in level 3 were reported to be able to read 

standard school reading books, such as Oxford reading tree. Teachers did report 

some information regarding reading age from standardised tests for Level 3 children. 

Reading ages between 6 -7  years were reported.

8.2.5 Writing posture
The researcher was interested in recording data on writing posture (including body 

posture and pencil grasp) as the literature review and clinical experience of the 

researcher had indicated that this may be an area of d ifficulty for children with DS.

8.2.5.1 Body posture
The researcher scored the children's body posture, using a categorization scale 

developed by the researcher, by reviewing child videos recorded during 

administration of prewriting/handwriting performance measure pre intervention. 

Table 8.5 on the following page summarises the postural issues for each level of the 

child sample.
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Table 8.5: Child body posture

Total

N=46

Poor whole body 

posture

Poor upper body 

posture

No postural issues

n (%) n (%) n (% )

Level 1

n = 28

8 (28.57) 19 (67.86) 1 (3.57)

Level 2

n = 12

2 (16.67) 6 (50) 4 (33.33)

Level 3

n = 6

1 (16.67) 2 (33.33) 3 (50)

Total 11 (23.91) 27 (58.70) 8 (17.39)

Eleven of the children (n=46) (23.93% ) had what is categorised as poor whole body 

posture or significant postural difficulties and over half of the children had poor upper 

body posture. I t  is noteworthy tha t all but one of the level 1 children (those at the 

prewriting stage) had some postural issues. Two of these children had already been 

recommended the use of a specialised seat and sloped writing desk by an 

occupational therapist prior to the study.

8.2 .5 .2  Pencil grasp
The children were videoed at the start of pre-intervention testing and pencil grasp 

was scored jo in tly  by the researcher and an expert therapist using the grasp 

descriptions developed by Schneck and Henderson (1990). These were further 

categorised according to the 3 levels of grips devised by Schneck and Henderson as 

prim itive (most immature grasp patterns), transitional (not yet mature, but becoming 

more mature) and mature grips.

While some children were observed by the researcher to change grasp, the most 

mature grasp pattern observed was recorded. Grasps in the prim itive grasp level and 

present in this sample included: palmer supinate, brush and grasp w ith extended 

fingers. All 3 types of transitional grasps outlined by the authors were present -  

cross thumb, static tripod and four finger grasps. Both mature grasps -  lateral tripod 

and dynamic tripod were present. Individual variations in grasp were common, for 

example the extension of little  finger. Table 8.6 on the next page summarises the 

levels of pencil grasp present for each child level.
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Table 8.6: Child pencil grasp level

Level of grasp Prim itive Transitional Mature

n (%) n (% ) n (% )

Level 1 (n = 28) 14 (50) 11 (39.29) 3 (10.71)

Level 2 (n = 12) 0 (0) 3 (25) 9 (75)

Level 3 (n=6) 0 (0) 0 (0) 6 (100)

Total N = 46 14 (30.43) 14 (30.43) 18 (39.13)

Overall, only 18 children (39.13% ) had a mature grasp and a m ajority of those with 

a mature grasp were in level 2 and 3. Level 1 children (n=28) showed the greatest 

variability in grasp patterns with 14 children (50% of level 1 children) at a prim itive 

grasp level. The researcher was interested to ascertain if the children with the least 

mature grasps were also the youngest in chronological age. However, analysis 

revealed that children with prim itive grasps ranged in age from 5 years 6 months to 

10 years 9 months.

8.2 .6 Clinical decision making during the study
The following section describes the main clinical decisions taken by the 

researcher/clinician during the application of the intervention using the HWT® 

programme. Also included are the details of time allocated to collaborative 

intervention. This section is included as these details are important for the 

interpretation of the results and for any future replication studies that m ight be 

undertaken.

8.2.6.1 Adjustments to posture
At the time of first application of the postural measure, results indicated that a 

subgroup of the children had significant postural difficulties. Based on clinical 

decision-making, adjustments were made where appropriate and postural aids were 

used in subsequent testing (post group intervention and post intervention follow up). 

Specialized seating required ordering by agencies outside of the study and there 

were delays in the provision. This meant that not all children who were 

recommended to use the specialized seating had access to it at home/school. Two 

parents declined the recommendation for specialized seating. This was beyond the 

control of the researcher. However the researcher did ensure the recommended 

equipment was used during group sessions and at the post group intervention and 

post intervention application of the prewriting/handwriting measure.

Clinical judgem ent was used to determine appropriate equipment to facilitate writing 

posture for the 36 children identified as having postural difficulties. This included
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consideration of relevant literature combined with the individual postural needs of the 

child. The researcher carried out a reflective analysis of this in the research log. Table 

8.7 below summarizes the equipment recommended by categorizing equipment 

provided into 3 separate categories.

Table 8.7: Posture equipm ent recommended

Level 1

n = 25

Level 2

n = 8

Level 3

n = 3

Total N = 36

n (%) n (%) n (%) n (% )

Specialized seating only 3 (12) 0 (0) 1 (33.33) 4 (11.11)

Sloped writing desk only 18 (72) 5 (62.50) 1 (33.33) 24 (66.67)

Specialized seating & 

sloped writing desk

4 (16) 3 (37.50) 1 (33.33) 8 (22.22)

A total of 32 children (88.88% ) of the sample identified as having postural difficulties 

(n = 36) were recommended the use of a sloped writing board. Eight of these children 

were also recommended specialized seating. Twelve children in total (33.33% ) were 

recommended specialized seating.

8.2.6 .2  Adjustments to pencil grasp
Clinical judgement was used to determine appropriate writing equipment for each 

individual child at pre intervention testing for those with prim itive/transitional grasps 

following initial trial with a pencil. This was to compensate for the lack of functional 

control of a pencil that was present in level 1 children, and to provide the child with 

the optimal pencil grasp. A short thick marker was used with 14 (50%) children and 

a handi-grip with triangular pencil with 2 other children. Other children used either 

triangular or regular pencils.

8.2 .6 .3  Modifications to use of HWT® programme
Due to the complexity of need of children within the sample with a subgroup of 

children having no letter formation and none or limited reading ability, certain 

content of the programme was deemed unsuitable for use. The researcher therefore 

selectively used content of the programme that was deemed most appropriate for the 

individual child's needs. This meant that the programme was not followed according 

to the layout in the guidebook for all children. As part of individual goal setting with 

teachers and parents, the most appropriate sections of the programme for each child 

were identified. This ensured consistency between teacher/parent and therapist.
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Modification to the teaching order for letters was necessary in some cases due to the 

necessity of accommodating individual functional goals (such as focusing on letters in 

the child's nam e). Other modifications made were the adaptation of practice 

materials to suit individual needs of the child. An exam ple of this was use of an 

enlarged box structure to practice letter formation to accommodate children with 

large writing that could not use the grey block sheets contained in the programme.

8.2 .6 .4  Goal setting & adjustments to goals
Collaborative goal setting was undertaken between teacher, parent of each child and 

the researcher/clinician. This was considered an integral part of the collaborative 

approach used in the study. While it was an ongoing process following review of 

progress, at the initial stages the decision about where to begin in the programme 

and w hat was appropriate to the individual needs of the chid were paramount 

concerns. For a subgroup of 14 children functional goals were chosen, such as 

focusing on letters in their name. Again this was related to the individual needs of the 

child.

At times this conflicted with educational goals of teachers in particular who wished to 

follow curriculum guidelines, for exam ple, for children who were assessed to be 

developm entally at the level of the programme which emphasises the use of capitals, 

yet lower case was being taught in class. In most cases agreem ent in goals was 

reached (further details on level of agreem ent is provided in section 9 .4 .1 .1 ). It  was 

however an ongoing challenge for the researcher/clinician to maintain the true 

essence of collaboration (as jo in t problem solving and goal setting) while encouraging 

implementation of the programme in a m anner that supported the research process.

8.2.6.5 Time required in implementation of collaborative intervention
Due to the collaborative nature of the intervention, variations naturally occurred in 

the am ount of researcher/clinician tim e spent in negotiating goals etc with teachers 

and parents. However table 8 .8  gives an average of tim e spent on collaborative 

intervention.
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Table 8.8: Time spent on collaborative intervention:

Task Average time spent 
per child

Pre-Group Phase

Gathering & interpretation of screening information from 

teachers & parents 30 mins

Training of teachers & parents

Total hours spent in training divided by number of

children

30 mins

Goal setting meeting with teachers & parents 15 mins

Group Phase

Group sessions w ith parents including informal individual 

goal review & group notes & set up time in various 

venues/ travel time

910 mins

Consultation with teachers x 2 formal telephone contacts 

& recording of discussion

45 mins

Post Group Phase

Additional contact with teachers & parents by telephone & 

email during study to update goals/discuss progress

20 mins

Total per child 1,050 mins or 17V2 

hours approx.

8.2.7 Demographical information: Teachers
A total of 44 teachers remained in the study for the duration of the study. Two of 

these teachers had 2 children with DS each.

8.2.7.1 Teaching role
The researcher was interested in establishing the teaching role of the teachers 

involved in the study. The teachers were asked to report on their teaching role in the 

pre-intervention questionnaire. Refer to table 8.9 for a summary.
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Table 8.9: Teaching role of teacher sample

Teaching role (N = 4 4 ) Frequency Percent (% )

Resource teacher 15 34.10

Class teacher 14 31.82

Learning support & resource teacher 10 22.73

Learning support teacher 4 9.09

Special needs teacher 1 2.27

Of note is that 25 (n=44) (56.81% ) were in a resource-teaching role only or in a 

combined resource/ learning support role. Refer to the glossary for description of 

these roles.

8.2 .7 .2  Teaching experience
Table 8.10 below provides details of teacher response pre intervention to the 

question of number of years teaching and number of years in resource or learning 

support role where applicable.

Table 8 .10: Cross tabulation of teaching experience of teacher sam ple

N = 44
No. of years teaching resource 

or learning support

0-4

years

4-10

years >20 years

Not

applicable* Total

No. of 0- 4 years 2 0 0 9 11

years 4 - 1 0  years 2 1 0 1 4
teaching

10- 20 years 3 1 0 2 6

>20 years 13 7 1 2 23

Total 20 9 1 14 44

*  Class teachers only

Of note is that 23 teachers (n=44) (52.27% ) had been teaching for more than 20 

years. Additionally, 20 of the 30 teachers now in a resource or learning support role 

had been in this role 0-4 years. Teachers were also asked to provide information in 

the pre-intervention questionnaire regarding the amount of experience they had 

working with children with handwriting difficulties and w ith the child w ith DS. Of note 

is that 28 (n=44) 63.64% of teachers reported only having experience of working 

with 1-5 children with handwriting difficulties in the last 5 years. Fifty percent of the 

teachers reported that they had been working with the child with DS for less than 1 

year. Refer to appendix 14, tables 3 and 4 for details.
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8 .2 .8  Contextual inform ation

8.2.8.1 Access of child to OT services prior to study
Parents were asked w hether their child had received and /or was currently receiving 

OT input in the pre- intervention parent questionnaire. Twenty three or 50%  (n = 4 6 )  

of parents reported that their child had received OT input in the past. In 19 of these 

cases (8 2 .6 % ) the input consisted of one short block of weekly intervention (4 -6  

sessions) or assessments/ advice only. Refer to appendix 14, tables 5 and 6. Only 2 

children were in receipt of external OT intervention during the study and this 

intervention consisted of assessment and advice only.

8.2.8.2 Teacher/parent perspectives on involvement in the study
Due to the collaborative nature of the study, both teachers and parents were asked 

the following questions:

"W hat do you as a teacher/parent hope to gain from being involved in the study?" 

and "W hat do you hope the child will gain from being involved in the study?"

All participants provided comments to these questions. Twenty three teachers and 15 

parents reported that they hoped to develop an understanding of how to help the  

child with DS learn to write. Five teachers and 7 parents also commented that they  

wanted to find methods to make writing a positive experience for the child. In  

relation to what they hoped the child would gain, 19 teachers and 16 parents 

commented that they would like the child to gain writing skills and 18 teachers and 9 

parents commented that they hoped the child would develop interest in writing.

8.2.8.3 Importance of teaching handwriting to children with DS
The researcher was interested to investigate how much importance teachers and 

parents placed on learning the skill of handwriting as the literature review had 

revealed that the teaching of handwriting receives little attention in the Irish  

curriculum. In response to a question in the pre-intervention parent questionnaire:

"How im portant is it to you that your child progresses at handwriting?" 

parents were asked to rate this on a 5 point Likert scale from "not im portant- 

extrem ely important". All parents (1 0 0 % ) (n = 4 6 ) responded that it was either 

"im portant", "very im portant" or "extrem ely im portant", with 33 parents (7 1 .7 4 % )  

rating it as "extrem ely important". When asked to explain their rating, parents 

commented that handwriting was im portant for independence in later life (n = l l )  and 

to school progress/inclusion (n = 10). Handwriting was reported as an lEP goal for the 
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child by 37 (8 0 .4 3 % ) (n = 4 6 ) of the teachers in the pre-intervention questionnaire. 

Parents were asked to com m ent on how much they had discussed the child's 

progress in handwriting with teachers in the case of children who had already  

attended school prior to the study. Of 36 parents, 22 (6 1 .1 1 % ) reported informal 

discussion at parent/teacher meetings and 16 (4 4 .4 4 % ) reported formal discussion 

at lEP meetings. The above findings suggest that teachers and parents placed 

importance on the teaching of the skill of handwriting for the children in this study.

8.2.9 Teacher perspectives on teaching handwriting
The researcher was interested to obtain background information from the teachers 

regarding their perspectives on teaching handwriting in general and handwriting to 

the child with DS. No published studies in Irish teachers' perspectives regarding the 

evaluation and teaching of handwriting were found in the literature. Brief summaries 

of the main findings are presented below.

8.2.9.1 Handwriting evaluation and teaching methods
Questions regarding evaluation and teaching methods used by the teachers for 

handwriting were asked in the pre-intervention questionnaire and in the pre- 

intervention teacher focus group. In response to the question about evaluation  

methods; only 3 (6 .8 2 % ) (n = 4 4 ) teachers reported using formal handwriting 

assessments, with 33 teachers (7 5 % ) reporting comparing the child's handwriting to 

other class peers and 20 (4 5 .4 5 % ) comparing the child's handwriting to models in a 

book. The use of informal observation to evaluate handwriting was reported by 8 

respondents (1 8 .1 8 % ) and teachers in the pre-intervention teacher focus group also 

reported this them e.

Of the 44 teachers, 30 (6 8 1 8 % ) reported using an individualized approach with each 

child and 14 (3 1 .8 2 % ) using the same method to teaching handwriting to all 

children. Only 6 respondents reported using a specific program m e and 5 different 

programmes were reported. All 44  teachers (1 0 0 % ) reported teaching lower case 

letters first and 40  (9 0 .9 1 % ) reported teaching letters in groups according to shape 

and difficulty.

The use of a variety of methods to teach handwriting was reported. Over 85%  of 

teachers (n = 4 4 ) reported using a variety of m aterials (e .g . plasticine, sand) to form  

letters, verbal instruction, modelling, tracing, copying and jo in -the-dots as teaching 

methods. The them es of the use of informal assessment methods and use of a 

variety of teaching methods also emerged in the pre-intervention teacher focus 

group. Figure 8 .1  on the next page summarises these findings.
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Figure 8 .1: Teacher perspectives on handw riting
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8.2.9.2 Teaching handwriting to children with DS
This section summarises information on the teaching methods used to teach children 

with DS, as reported by the teachers in the pre-intervention questionnaires and focus 

group. They reported the use of a variety of teaching methods, similar to those 

reported for teaching children in general, to write as outlined above. Teachers were 

asked to indicate the specific prewriting activities used for children with DS who were 

at the prewriting stage. More than 90%  of teachers (n = 27) reported using prewriting 

activities of colouring in, fine finger activities and plasticine/modelling clay.

Teachers were also asked to rate the importance of prerequisite skills to handwriting 

in children with DS on a 4 point Likert scale from "very important" to "not important". 

Of 26 respondents, 24 (9 2 .3 1 % ) reported that good fine motor skills were important. 

Of 27 respondents, 24 (8 8 .8 9 % ) reported that good posture was "very im portant" or 

"important". Refer to appendix 14, table 7 for details.

Teachers reported using strategies to facilitate posture in children with DS, such as 

modelling/emphasizing correct posture, verbal prompts and adaptations. All teachers 

were also asked to identify the main difficulties for the child with DS in relation to the 

developing prewriting/handwriting skills. Interestingly, 18 teachers (6 6 .6 7 % ) (n = 27) 

of children in level 1 and a further 6 teachers of children in level 2 and 3 reported 

that poor fine motor skills, including pencil control, was one of the main difficulties.
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The them e of an emphasis being placed on developing fine motor skills also emerged 

in the pre intervention focus group. Other teachers commented that staying on 

task/attention  was one of the main difficulties for level 1 children (n = 9 ) and levels 2 

and 3 children (n = 1 0 ). Six teachers of level 1 children also identified the cognitive 

understanding of the task as one of the main difficulties for children at that level.

8.2 .9 .3  Issues in teaching handwriting to children with DS
The question was asked in the pre intervention focus group if the teachers used any 

particular strategies to teach handwriting to children with DS. Five themes emerged  

which are summarised in figure 8 .2  on the next page. Refer to appendix 2 0 (a ) for 

supporting extracts from the focus group.

In relation to the them e of the lack of specific methods and training, one participant 

reported:

"P artic ip an t B: I  suppose the main kind of thing that struck me was - maybe 

coming to the end and writing down "none" for having any training or really 

for the child with Downs Syndrome -  having any particular strategies there  -  

we are using our own kind of 'homey' type strategies -  we actually have very 

little input in specifically dealing with pupils like that..."

This issue was raised in the post intervention teacher focus group also and will be 

further discussed in chapter 9.
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Figure 8 .2 : Teacher perspectives on teaching handw riting to children w ith  

DS
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8.2 .10 Handwriting and the Irish curriculum
Teachers were asked in the pre-intervention focus group to comment on the content 

w ithin the Irish curriculum in relation to handwriting. One participant in the post 

intervention focus group also raised this issue. The 4 main themes that emerged 

from both focus groups in relation to this issue are discussed briefly. Firstly, teachers 

in the pre intervention focus group reported that no standard guidelines existed from 

the Department of Education and that schools vary in their approaches to teaching 

handwriting. A second theme was the lack of importance placed on handwriting in the 

curriculum. As one participant comments:

"Participant B: I  would feel tha t I  have experience In the Resource area bu t I  

would th ink tha t having years o f experience teaching infants tha t the whole 

area o f handwriting is treated very very negligently really in our curriculum, I  

think, because there are so many children who end up with handwriting  

difficulties in second and th ird  class" (post intervention teachers focus group)
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Another theme was the importance of developing fine motor skills at infant level prior 

to handwriting, which one respondent suggested was often not addressed

adequately. A final theme that emerged related to lEPs and curriculum

differentiation. Participants identified that the inclusion of small targets in lEPs for 

children with significant learning difficulties was needed:

"Partic ipant B: And also I  th ink that we are always looking fo r them to be 

reading and doing that sort o f thing bu t we don't realize tha t its small steps 

fo r children with significant Learning Difficulties tha t we are only noticing now

-  they are achievements - and I  think tha t we even need to p u t very small 

targets in lEPs and tha t they are achievements -  I  wouldn't have measured

them as achievements 20 years ago because you would be looking for

academic achievements because that's how we were trained -  so I  th ink it's  a 

whole change in attitude

A ll partic ipants: Yes.... Absolutely"

8.2.10.1  Teacher training for teaching handwriting skills
Teachers were asked to comment on training they had received for teaching of 

handwriting in general and for children with special needs in the pre-intervention 

focus group. The following section presents a summary of the main themes that 

emerged from both pre and post intervention teacher focus groups in relation to 

teacher training.

Two themes emerged related to the level of teacher training regarding teaching 

handwriting in general and to children w ith special needs. Participants described how 

training had been lim ited, with some training on how to teach letter formation and an 

introduction to some handwriting/phonics programmes. Participants reported that 

they had no training regarding teaching handwriting to children with special needs. 

Refer to appendix 20(b) for supporting extract from pre intervention teacher focus 

group. The third theme, which emerged, was the lack of training in any specialist 

programmes related to writing. This theme emerged from discussion in the post 

intervention focus group:

"Participant B: I  th ink there is a kind o f a lack o f expertise in the area really

-  and anything that we have we have picked up ourselves from being involved 

with the therapist o r from reading up and maybe because o f a circumstance 

you go looking for s tu ff '
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8.3 Results for research question 1: Change in 

prew riting/handw riting abilities

This section of the chapter presents the main findings in relation to the first research 

question:

Does the child's prewriting/handwriting abilities show measurable change? In what 

way?

Data for this question was collected by the researcher at pre intervention, post group 

intervention (after 5 months) and at post intervention, or follow up (2 months later). 

Prewriting/handwriting ability was measured by recording information on a number of 

areas which are outlined below:

Ability to copy 3D and 2D shapes 

Handwriting abilities

This refers to the ability to copy letters (applicable to children at all levels) 

and sentences (applicable to level 3 children only).

HW T® task(s) achievem ent (applicable to level 1 children only)

Table 8.11 below outlines these 4 areas in relation to the source of data collected 

during the 3 stages of data collection.

Table 8 .11: Data collection: P rew riting /handw riting  perform ance measure

P rew riting /h andw ritin g  performance m easure

Data

collection

tim e

3D copying 

ability

2D copying 

ability

Handwriting

ability

HWT tasks 

ability

Pre

intervention

Copying HWT® 

wooden pieces 

letter models

Adapted shape 

copying 

measure &

VMI

Handwriting

measure

Post group  

sessions

Copying HWT® 

wooden pieces 

le tter models

Adapted shape 

copying 

measure &

VMI

Handwriting

measure

HWT® task

achievement

scale

Post

intervention  

fo llow  up

Handwriting

measure
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The results for each of these areas are presented in this section, with results related 

to Level 1 children presented first, followed by those for level 2 and 3 children which 

are discussed together.

8.3.1 Level 1 children: 3D and 2D copying ability
The 3D copying ability was of interest to the researcher as this is included in HW T®. 

The 3D copying task involved the children copying models of 6 capital letters 

demonstrated by the researcher (T ,H ,0 ,X ,L ,A ). Data was collected pre intervention 

and post group intervention by videoing the children performing the tasks. The 

researcher scored the data using marking criteria developed. The children had 

particular difficulties with copying the letters X, L, A in particular pre intervention. At 

post intervention copying ability for all tasks showed im provem ent although some 

children remained unable to copy 5 of the 6 letters. For details please refer to 

appendix 14, table 8.

The 2D copying ability has been suggested to be a predictor of writing abilities in the 

literature and is considered one of the prerequisite skills to writing (Daly et al., 2003; 

Volman et a l., 2006  Weil & Amundson, 1994). Level 1 children also completed the 2D  

shape copying tasks contained in the VMI pre intervention and post group 

intervention. These were scored by the researcher and another experienced 

occupational therapist using the appropriate scoring criteria from the VM I. Refer to 

table 8 .12 .
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Table 8.12: Level 1 children 2D copying task(s) ability

Level 1 No legible 

letters 

n = 5

1-9 legible

letters

n = l l

10 or more 

legible 

letters 

n=12

Total 

N = 28

Unable to 

copy/im itate

Pre Post* Pre Post* Pre Post* Pre Post*

Vertical line 1 1 0 1 0 0 1 2

Horizontal line 1 0 0 0 0 0 1 0

Circle 1 1 0 0 0 0 1 0

Able to imitate 

only
Pre Post Pre Post Pre Post Pre Post

Vertical line 2 1 2 0 3 0 7 1

Horizontal line 3 2 5 1 3 0 11 3

Circle 2 0 4 0 0 1 6 1

Able to copy Pre Post Pre Post Pre Post Pre Post

Vertical line 2 3 9 10 9 12 20 25

Horizontal line 1 3 6 10 9 12 16 25

Circle 2 4 7 11 12 12 21 27

Cross 0 2 4 8 4 10 8 20

Diagonal line 1 0 2 1 6 5 9 6 17

Square 0 0 1 2 0 1 1 3

Diagonal line 2 0 1 0 0 1 6 1 7

X 0 0 0 0 0 2 0 2

Triangle 0 0 0 0 0 0 0 0

* Note: Post refers to post group. Decreased scores post group for im itation are due 

to the fact that when children were able to copy a particular shape, then im itation 

was not assessed

Of note is that a number of children in Level 1 (n=28) were unable to copy (from a 

model) a vertical line (n=7), horizontal line ( n = l l )  or circle (n=6) pre intervention, 

which are the first 3 shapes included In the VMI. Post intervention some children 

were still unable to copy vertical line (n = l) ,  horizontal line (n=3) or circle (n = l) .  The 

children who could produce 10 or more legible letters post intervention, showed more 

ability to copy diagonal line shapes post intervention. I t  is interesting that for 

children with 1-9 legible letters more were able to copy a horizontal line (n=5) and 

circle (n=4) than vertical line (n = 2) pre intervention. This is contrary to what would 

be expected given that developmentally vertical lines are considered easier to copy 

than horizontal lines and circles (Beery & Beery, 2004).
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The table shows that overall shape copying abilities improved for all children between 

pre and post. From individual child data analysis, children who had the most difficulty 

with the 3D and 2D copying tasks pre and post group were those who also were 

unable to copy any or only a few legible letters pre or post intervention. This finding 

supports the literature that suggests that the ability to copy basic 2D shapes is linked 

with le tter legibility (Daly et al., 2003 Weil & Amundson, 1994).

8.3 .2 Level 1 children: Handwriting abilities
Table 8.13 below and 8.14 below summarize the children's abilities in relation to 

name and le tter legibility. Data was collected pre intervention, post group and post 

intervention (follow up).

Table 8.13: Level 1 children: Name legibility

Level 1

N = 28

Pre intervention Post group Post intervention

Name
legibility

n (%) n (%) n (% )

2 (7.14) 5 (17.86) 15 (53.57)

Of note is that only 2 children were able to copy the ir name pre-intervention, in 

comparison with 15 post intervention (over 50%, n = 28).

Table 8.14: Level 1 children: Letter legibility

Level
children

N = 28

1 Pre intervention Post group Post intervention

No.

letters

of n (%) n (% ) n (%)

0 22 (78.57) 5 (17.86) 5 (17.86)

1 - 3 3 (10.71) 8 (28.57) 3 (10.71)

4 - 6 3 (10.71) 4 (14.29) 3 (10.71)

7 - 9 0 (0) 8 (28.57) 5 (17.86)

10 -  12 0 (0) 1 (3.57) 4 (14.29)

13- 16 0 (0) 1 (3.57) 5 (17.86)

17 - 20 0 (0) 1 (3.57) 1 (3.57)

21- 23 0 (0) 0 (0) 2 (7.14)
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Twenty two children (78.57% , n = 28) were unable to form any legible letters pre

intervention. At post intervention, 12 children (42.86% ) were able to form 10 or 

more legible letters post intervention and 11 children (39.29% ) were able to form 1- 

9 letters. Five children (17.86% ), within the age range of 6 years 1 month to 9 years 

3 months, were unable to form any letters post intervention. Excluding the 5 children 

who showed no change in letter legibility, all other children had increased number(s) 

of le tter legibility from pre intervention to post group. With the exception of one 

child, all children had also increased their levels of letter legibility between post 

group and post intervention. Refer to appendix 14, table 9 for individual child details. 

For the 11 children who were able to form 1-9 legible letters post intervention, their 

post intervention age range was mostly from 6 years 4 months to 8 years 7 months, 

w ith one child aged 10 years 4 months. For the 12 children who were able to form 10 

or more legible letters post intervention, their age range was 6 years 5 months to 11 

years 7 months post intervention. Therefore, wide variability in relation to 

chronological age and number of legible letters formed post intervention is evident.

I t  is of note that of the 5 children who were unable to form any legible letters post 

intervention 4 were reported by teachers as having no reading ability and 1 to be 

able to read only 3 words at post intervention. Given the fact that 5 children achieved 

no legible letters and others only a few legible letters, it is of interest to compare the 

above results to the level of pencil grasp and fine motor abilities of children in level 

1.

8.3.3 Level 1 children: Pencil grasp and writing ability
I t  is of interest to investigate the pencil grasp levels of the children given that level of 

pencil grasp and writing ability have been linked in the literature (Schneck, 1991; 

Burton & Dancisak, 2000). Refer to table 8.15 below.

Table 8 .15: Level 1: Pencil grasp and legible letters cross tabulation

Post intervention Prim itive Transitional M ature

No legible letters

(n = 5)

4 1 0

1 -9  legible le tte r s

(n = l l )

4 6 1

10 or more legible 

letters (n=12)

6 4 2

Level 1 (N = 28) 14 11 3

* Pencil grasp as recorded prior to any alterations to writing implement/posture 
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Wide variability in the level of pencil grasp in relation to the number of legible letters 

can be seen. I t  should be noted that alternative writing implements and postural aids 

were provided to children with the most immature grasps to improve the functionality 

of the ir grasp. This may have partially assisted children in achieving more legible 

letters post intervention and explain the lack o f correspondence between more 

mature pencil grasp levels and increasing numbers of legible letters.

8.3.4 Level 1 children: HWT® task achievement
In the Pre K level of HWT® emphasis is placed on teaching basic concepts of 

positional language needed to form letters. Another important task is the 

construction of Mat Man, a figure with wooden pieces. The researcher was interested 

in recording the achievement level of the children in level 1 in these tasks. Data was 

collected during group intervention sessions on a 3 point rating scale: "able", 

"somewhat able" or "unable". In table 8.16 below, baseline ability and final ability are 

recorded for all of level 1 children.

Table 8.16: Child task achievement Level 1

Level 1
(N = 28)

Match 

big/sm all 
shapes 

X 4

Identify  

big/sm all 
shapes x4

Identify  

top of 
line

Identify  

bottom of 
line

Construct 
Mat Man

B/L Final B/L Final B/L Final B/L Final B/L Final

Able 21 28 7 23 15 27 9 22 1 24

Somewhat
able

6 0 10 3 0 0 1 1 19 3

Unable 1 0 11 2 13 1 18 5 8 1

Of note is that not all children were able to achieve the HWT® tasks at post 

intervention after practice. This indicates that some children had difficulty with basic 

positional concepts used in HWT®, such as "top", "bottom ", "b ig" and "small". On 

analysis of individual child data, the children who were unable to achieve these were 

also those children who were unable to copy letters post intervention. Therefore the 

5 children who were unable to copy any letters pre and post intervention were also 

those who had difficulties with 3D/2D copying, fine motor coordination ability, pencil 

grasp and in achieving HWT® specific tasks related to positional language. These 

findings suggest that these children were at a pre-prewriting stage of development.
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8.3.5 Levels 2 & 3 children: 3D and 2D copying ability
The m ajority of the children in level 3 were able to complete the 3D copying tasks at 

the pre-intervention stage. Children in level 2 showed more variability in their 

performance on these tasks at pre-intervention, with a m ajority of children achieving 

all tasks post group intervention. Refer to appendix 14, tables 10-11 for details.

I t  was of interest to the researcher to determine the level of ability in relation to the 

first 9 shapes of the VMI as it has been suggested in the literature that there is a 

positive correlation between the ability to copy the first 9 shapes and handwriting 

abilities (Weil & Amundson, 1994; Daly et al., 2003). Table 8.17 below summarizes 

the results.

Table 8 .17: Levels 2 & 3 children: 2D copying abilities

Level 2 (n = 12) Level 3 (n=6)

Able to copy using V M I Pre Post* Pre Post

Vertical line 10 10 6 6

Horizontal line 9 10 6 6

Circle 10 10 6 6

Cross 9 8 5 5

Diagonal line 1 8 8 6 6

Square 2 8 4 6

Diagonal line 2 3 6 5 6

X 4 3 4 5

Triangle 1 5 5 6

*Post refers to post group

It  is of interest that children in level 2 in particular were unable to copy all of the 9 

shapes pre intervention. Also of note is the improvement in the post scores in 

particular in copying of the square and triangle.

8.3 .6 Levels 2 & 3 children: Handwriting abilities 

8.3.6.1 Letter legibility
All level 2 children (n = 12) and 5 out of 6 children in level 3 (one declined to 

complete it) completed capitals (26 letters) on all 3 occasions. Two children in level 2 

did not complete lower case letters (16 letters) on all 3 occasions. In one instance 

lower case was not applicable and the other child declined to complete it. All children
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in level 3 completed all of lower case letters (26  letters) on all 3 occasions. 

Incom plete data is not included in the following analysis.

In the case of level 2 letter samples, both upper and lower case letters were scored 

on a total of 6 criteria. Seven criteria were used for level 3 samples. These criteria 

related to 2 factors of individual letter legibility -  letter formation (scored out of a 

total of 4 criteria) and spatial awareness (scored out of a total of 2 (level 2) and 3 

(level 3) criteria.

Cross tabulations and the Me Nem ar-Bowker Test of statistical significance were 

completed to compare scores between (a) pre intervention and post intervention (b) 

pre intervention and post group and (b) post group and post intervention.

Level 2: Letter legibility
Table 8 .18  on the following page summarises the results of the Me Nem ar-Bowker 

Test for level 2 letter legibility. Degrees of freedom are calculated using the formula 

df= (r -1 )  X (c -1 ) (where r refers to the row and c to the column) when scores are 

cross tabulated. Variations in the degrees of freedom can be viewed in tables 8 .18  

and 8 .19 . This is due to the fact that the num ber of criteria that each letter was 

scored on varied (for spatial awareness; 2 criteria and letter formation: 4  criteria) 

and that, in the case of some comparisons, not all scores within the range were 

applicable. The reader is referred to appendix 15 (a) and (b) to view the cross 

tabulation data for each of the comparisons of scores.
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Table 8.18: Level 2 letter legibility: Comparison of scores

Me Nem ar-Bowker Test of 
statistical significance

N of

Valid

Cases

Value df p value

Upper case: Letter formation

Pre-intervention & post intervention 310 39.052 6 <.001

Pre-intervention & post group 309 18.442 6 .005

Post group & post intervention 310 12.524 6 .051

Upper case: Spatial awareness

Pre-intervention & post intervention 312 47.252 3 <.001

Pre-intervention & post group 312 16.144 3 .001

Post group & post-intervention 312 15.631 3 .001

Lower case: Letter formation

Pre-intervention & post intervention 150 41.139 6 <.001

Pre-intervention & post group 150 21.327 4 <.001

Post group & post intervention 150 11.733 6 .068

Lower case: Spatial awareness

Pre-intervention & post intervention 150 31.954 3 <.001

Pre-intervention & post group 150 13.626 3 .003

Post group & post intervention 150 6.668 3 .083

Results were statistically significant (p<.001) for both letter formation and spatial 

awareness factors for upper and lower case letters when pre-intervention and post 

intervention scores were compared.

Cross tabulations revealed an overall trend towards improvement in scores (and 

maintenance of previous high scores) in both upper and lower case letters between 

pre-intervention/post intervention, pre/post group intervention and post group/post 

intervention. There was also evidence of deterioration also which suggests variability 

in performance. This was the case in comparison of both pre-intervention/post group 

and post group/post intervention scores for letter formation and spatial awareness. 

Refer to appendix 15(a).

Level 3: Letter legibility
The results for this section must be interpreted with caution because the number of 

children in Level 3 was small (n=6) and so the power of the statistical test used is 

likely to be low. I t  must also be noted that the children were already scoring high on 

the letter formation and spatial awareness factors pre-intervention, so the level of
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potential improvement in scores was small. Table 8.19 below summarises the results 

of the Me Nemar-Bowker Test for level 3 le tter legibility data.

Table 8.19: Level 3 letter legibility: Comparison of scores

Me Nem ar-Bowker Test of 

statistical significance
N of Valid 

Cases

Value df p value

Upper case: Letter formation

Pre-intervention & post intervention 129 8.883 6 .180

Pre-intervention & post group 129 17.040 6 .009

Post group and post-intervention 130 7.263 5 .202

Upper case: Spatial awareness

Pre-intervention & post intervention 129 10.659 6 .100

Pre-intervention & post group 129 10.212 6 .116

Post group and post-intervention 130 2.418 6 .878

Lower case: Letter formation

Pre-intervention & post intervention 155 9.844 6 .131

Pre-intervention & post group 155 9.783 6 .134

Post group and post intervention 155 9.767 5 .082

Lower case: Spatial awareness

Pre-intervention & post intervention 154 13.980 5 .016

Pre-intervention & post group 155 4.981 6 .546

Post group and post intervention 155 4.981 6 .546

There was a statistically significant difference (p<.05) in scores pre-intervention and 

post group for upper case letter formation and between pre intervention and post 

group for lower case spatial awareness, refer to table 8.19 above.

In relation to le tter formation for upper case letters, cross tabulation revealed an 

overall trend towards improvement in scores (and maintenance of previous high 

scores) from pre-intervention/post intervention, pre intervention/post group and post 

group/post intervention. There was evidence of decreased scores also. Refer to 

appendix 15(b), tables 1-3.

In relation to spatial awareness in upper case letters, an overall trend towards 

improvement in scores was evident pre intervention/post intervention and pre

intervention/post group while there was a mixed pattern with scores both increasing 

and decreasing between post group/post intervention. Refer to appendix 15(b), 

tables 3-6. This suggests some variability in performance.
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In relation to lower case letters, an overall trend towards improvement in scores (and 

maintenance of previous high scores) was evident between pre intervention/post 

intervention and pre intervention/post group and post group/post intervention for 

both letter formation and spatial awareness. Some variability in performance was 

also present. Refer to appendix 15(b), tables 7- 12.

8.3.6.2 Level 3 children: Copying sentences on lines
The data from one child was incomplete. This was due to the child declining to 

complete sentences during the pre intervention assessment. Therefore, no statistical 

tests were completed. Results for each criterion are presented in tables 8.20 - 8.24 

and each criterion is discussed descriptively.

Table 8.20: Criterion 1: Positioning of letters in relation to the baseline

Child code Pre intervention 

(o/o)

Post group
(O/o)

Post intervention
(O/o)

029 93 98 100

006 68 93 100

008 53 55 60

022 83 90 78

058 90 73 88

For criterion 1, three children showed overall improvement in scores between pre

intervention/post group and post group/post intervention. Two other children showed 

fluctuating scores between trials.

Table 8.21: Criterion 2: Relative heights of letters within words

Child code Pre intervention 

(O/o)

Post group
(O/o)

Post intervention
(O/o)

029 78 88 93

006 75 95 85

008 85 85 85

022 83 80 95

058 80 80 73

Variability in performance between tria ls is evident for criterion 2.
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Table 8.22: Criterion 3: Spacing within words

Child code Pre intervention
(O/o)

Post group

(O/o)
Post intervention

(O/o)
029 100 100 100
006 88 96 100
008 96 96 92
022 96 100 96
058 100 100 84

I t  is of note that most children scored high on this criterion in all trials. Again there is 

evidence of fluctuation in performance.

Table 8.23: Criterion 4: Spacing between words

Child code Pre intervention
(O/o)

Post group

(O/o)
Post intervention

(O/o)
029 88 100 100
006 100 100 75
008 63 100 100
022 75 50 88
058 75 75 75

Two children showed improved scores overall. However, 3 other children fluctuated in 

performance and one child maintained the same level. As in the case of the letter 

formation criteria for level 3, it must also be noted that the children were already 

scoring high on some of the legibility criteria pre-intervention. Therefore, the level of 

potential improvement in scores was small and so the sensitivity of the criteria 

referenced approach to measure change for children in level 3 must be questioned. 

This issue requires further investigation and could only be addressed if the measure 

was be applied to a much larger sample size of children with DS at this ability level.

8.3.6.3 Assistance with writing
The researcher was interested in recording the amount and type of help provided by 

teachers and parents to children in level 2 and 3 during handwriting tasks. This was 

to investigate if there was any change in these variables post intervention as an 

indicator of improved handwriting ability.

Teacher and parent perspectives were recorded pre and post intervention. 

Respondents were asked to indicate the amount of help on a 4-point Likert scale -  

"none" to "a lot of help". Children in level 2 were reported by both teachers and
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parents  to require  "a lot", "quite  a bit of help" and " a little bit" with little change  in 

individual scores  pre and post.  Children In level 3 were repor ted to require  "a lot", 

"quite a bit" and "a little bit" of help pre intervent ion.  At post  intervention, 5 out  of 

the 5 children in level 3 were reported as  requiring "a little bit of help" (in comparison 

to only 2 pre intervent ion).  Refer to appendix  15(c) , table  1 for details.

Respondents  were asked to ra te  a num ber  of i tems related to help provided on a 5 

point Likert scale  from "always to "never".  I t em s  included verbal  p rompts  to form 

let ters,  or correct  mis takes  and,  in the  case  of level 3 children, verbal  p rompts  to 

s tay within lines and spacing.  In the  case  of level 2 children, both t ea c h e rs  and 

paren ts  repor ted 'a lways '  or ' f requent ly '  for the  a m o u n t  of help needed.  This t rend 

was evident  both at  pre and post  intervent ion. Overall, little change  in the  a m o u n t  of 

help needed  was  reported.  The fact t h a t  the  children in level 2 were at  the  s ta ge  of 

learning let ter formation during the intervention may explain the  need for the  

ongoing help reported.

For level 3 children, the rat ings were more  dispersed be tween  the  5 categories ,  

indicating th a t  the  a m o u n t  of overall help was  less than  in the  case of level 2 

children. This would be expected as  the  children in level 3 had already practiced 

let ter  formation more  and  were  a t  a more  advanced  s tage  of writing. However , little 

c hange  in the  overall level of as s i s tance  given to level 3 children w as  repor ted a t  post  

intervent ion.  Refer to append ix  15(c),  tables  2-6 for details.  Overall the  findings of 

the t e a c h e r /p a re n t  rat ings of the  a m o u n t  of help given to children in level 2 and 3 

indicate th a t  help cont inued to be required at  a similar level pre and post  

intervent ion.
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8 .4  Results for research question 2 : Change in 

p rew ritin g /h an d w ritin g  participation

This section reports the findings on the second research question:

Does the child's participation in prewriting/handwriting activities change?

In what way?

The researcher wanted to record any changes in child participation which, along with 

performance, is an im portant part o f occupational performance. For the purposes of 

this study, the participation included engagement and interest in tasks and staying 

on task. Data for this question involves a triangulation of information from 

teacher/parent questionnaires and measurements recorded following group sessions. 

Data was collected at pre, post group and post intervention. Table 8.24 below 

outlines these 3 areas in relation to the source of data collected during the 3 stages 

of data collection.

Table 8.24: Data collection: Participation

Level of child with DS participation in prew riting/w riting tasks

Intervention Engagement Interest Staying on task
Pre

intervention

Parent

questionnaires 

(all levels)

Parent/teacher 

questionnaires 

(all levels) 

Child interest 

measure*

Parent/teacher 

questionnaires 

(all levels)

Post group 

sessions
HWT® task participation scale**

Post
intervention

Parent/teacher 

questionnaires 

(all levels) 

Child interest 

measure*

Note: *Level 3 children only, * *  Level 1 & 2 children only

8.4.1 Pre intervention participation
8.4.1.1 Pre intervention engagement and interest: All children

Data was collected from parents in the pre-intervention questionnaires regarding the 

frequency with which their child participated in typical prewriting activities/activities 

that support the development of handwriting (for example, child draws). The parents 

were asked to rate these on a 3 point scale -  "a lot", "sometimes", "not at all". In the
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case of level 1 children, parents reported that they engaged in these activities "a lot" 

or "sometimes". In the case of children in level 2 and 3, with the exception of 

colouring, children mainly engaged in these activities "sometimes". Refer to appendix 

16, tables 1-2 for details.

Data was collected from teachers and parents in the pre intervention questionnaire 

by responses to 2 statements rated on a 5 point Likert scale from "strongly agree" to 

"strongly disagree". The statements were:

"Child is eager to try  [p rew riting /w riting] activities"

"Child refuses to try  [p rew riting /w riting] activities"

Approximately 50% or 23 of teachers (N=45) and over 60% or 29 (N=45) of parents 

reported that they "strongly agreed" or "agreed" w ith the statement that the child is 

eager to try. While disagreement with this statement was mainly for children in level 

1 and 2, three teachers and parents of level 3 children (n = 6) were either "uncertain" 

or "disagreed" with the statement. Over a quarter of teachers and parents "agreed" 

w ith the statement that the child refuses to try. Refer to appendix 16, tables 3-4 for 

details. These results suggest that interest in prewriting/handwriting activities was an 

issue for some children in all levels as reported by teachers and parents.

8 .4 .1 .2  Pre intervention staying on task: All children

Teachers and parents were asked to report on the average amount of time that their 

child stays on task in relation to prewriting/writing related activities in the pre

intervention questionnaires. Refer to table 8.25 below for details.

Table 8.25: T each er/ parent perspectives: Am ount of tim e on task

Stay on task (m ins)

0-5 6-10 11-15 16-20 21-25 26-30 Total

n n n n n n n

T e a c h e r (N =44)

Level 1 14 8 4 1 0 0 27

Level 2 3 6 1 1 0 0 11

Level 3 0 2 3 1 0 0 6

Total 17 16 8 3 0 0 44

P a re n t (N - 44)

Level 1 5 9 8 0 4 2 28

Level 2 0 1 6 2 2 1 12

Level 3 1 0 2 0 0 1 4

Total 6 10 16 2 6 4 44
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Of note, is the short amount of tim e on task reported for the m ajority of children in 

level 1 as reported by both parents and teachers.

Thirty three teachers (n=45) (73.33% ) and 39 (n=44) (88.64% ) parents also 

reported that the time the child stays on task varied. Common qualitative comments 

across all 3 levels reported by parents and teachers were that level of staying on task 

depends on interest in a particular activity (parents: n = 12, teachers: n = 10) and 

mood (parents: n = 10, teachers: n = 10) of the child. These findings also support the 

previous reported findings where 19 teachers identified staying on task /a ttention as 

one of the main difficulties for the children in relation to developing 

prewriting/handwriting skills.

8.4.2 Participation in HWT® tasks during group sessions
The level of engagement, interest, staying on task during specific HWT tasks was 

recorded following group sessions for level 1 and 2 children as part of the Group 

participation measure. The 3 criteria were scored using a 3 point Likert scale: 1 = 

"Most of the tim e", 2 = "Some of the tim e", and 3 = "none of the time".

The criteria were:

"Child demonstrates engagement in task"

"Child shows curiosity and interest in task"

"Child continues with task to completion"

Fine motor coordination ability was also recorded as part of the group participation 

scale. Each child's abilities being scored on a scale of "able", "somewhat able" and 

"unable" by the researcher after the group sessions.

For a summary of participation for level 1 and level 2 children refer to tables 8.26 

and 8.27 on the following pages. Time 1 was recorded on the first occasion of doing 

the activity and time 2 was after practice.
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Table 8.26: Level 1: Participation in HWT® tasks

Level 1

(N = 28)

Constructing  

Mat Man

Model

actions

to

songs

Building 

le tte r on 

mat

Drawing

on

m agnetic

board

(n=26)

Letter 

on slate

(n=17)

Drawing

shapes

on

paper

Drawing  

le tte r on 

paper

(n = 24)

Tim e (T ) T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2

n n n n n n n n n n n n n n

Engagement

Most of time 22 24 17 23 23 24 18 21 15 15 18 24 21 19

Some of time 5 3 10 4 4 4 7 5 2 2 10 4 3 5

None of time 1 1 1 1 1 0 1 0 0 0 0 0 0 0

In te res t

Most of time 22 23 18 21 15 24 18 18 14 14 19 23 16 18

Some of time 5 4 10 6 12 4 8 8 3 3 9 5 8 6

None of time 1 1 0 1 1 0 0 0 0 0 0 0 0 0

Stay on task

Most of time 10 20 11 17 16 21 13 14 9 9 17 20 11 10

Some of time 17 7 15 9 11 7 12 12 8 8 11 8 13 14

None of time 1 1 2 2 1 0 1 0 0 0 0 0 0 0

Fine m otor coordination ability

Able 26 25 19 22 26 27 6 10 7 7 8 10 4 7

Somewhat able 1 2 7 4 1 1 19 15 10 10 20 18 19 16

Unable 1 1 2 2 1 0 1 1 0 0 0 0 1 1
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Table 8.27: Level 2: Participation in HWT® tasks

Level 2
(N = 12)

Building 
letter 
on mat

Drawing 
letters on 
chalkboard

Letters in Grey 
block or boxes

Letters
between
lines

Time (T) T1
n

T2
n

T1
n

T2
n

T1
n

(n -1 0 )

T2
n

(n -1 0 ) IIc
12

n
(n=8)

Engagement

Most of tim e 11 11 10 11 8 8 8 7
Some of time 1 1 1 1 2 2 1 1
None of tim e 0 0 1 0 0 0 0 0

In terest

Most of tim e 12 11 7 8 6 6 6 6
Some of tim e 1 2 5 5 5 5 4 4
None of tim e 0 0 1 0 0 0 0 0

Staying on task

Most of time 11 11 7 6 6 4 6 5
Some of tim e 2 2 5 7 5 7 4 4
None of time 0 0 1 0 0 0 0 0

Fine motor coordination ability

Able 12 12 9 10 7 8 3 3
Somewhat
able

0 0 2 2 5 4 5 5

Unable 0 0 1 0 0 0 0 0
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Overall, the level of engagement in tasks was in the "most of the tim e" category for 

both children in level 1 and 2. However, in level 1 children in particular there was a 

spread of scores between "most of the tim e" and "some of the tim e" categories, 

especially at time 1.

Overall, the level of interest in tasks was in the "most of the tim e" category for both 

children in levels 1 and 2. However, in both levels there was also evidence of a 

number of children being in the "some of the tim e" category.

Overall the level of staying on task shows a spread of scores between "most of the 

tim e" and "some of the tim e" particularly in the case of level 1 children, but also for 

level 2 children. This pattern is consistent across all tasks. This suggests that staying 

on task was an area of difficulty for children in level 1 and 2 and corroborates other 

reports by teachers and parents who identified difficulties with staying on task.

The researcher was interested in investigating if the level of fine motor coordination 

could impact on the extent of participation in the HWT® tasks. Overall the level of 

fine motor coordination ability does not appear to have impacted on the level of 

engagement, interest or staying on task for children in level 1 from analysis of the 

data presented in table 8.26. This is evident by the fact that even in activities where 

a majority of children in level 1 scored in the "somewhat able" category for fine 

motor coordination ability, such as drawing shapes/letters on paper a majority of 

children scored in the "most of the tim e" category for engagement, interest and 

staying on task. However, individual child data analysis reveals that there was a 

subgroup of 8 children in level 1 who scored in the "some of the tim e" category for 

staying on task and also in the "somewhat able" category for fine motor ability in 

specific HWT® tasks, such as drawing on magnetic board, drawing letters on slate 

and drawing letters on paper. This is of note as these tasks are more demanding of 

both fine motor coordination and cognition in comparison to other tasks such as 

building letters on mat. Again, individual analysis of data for level 2 children reveals 

that those children who scored in the "somewhat able" category for fine motor 

coordination ability and for writing letters in grey boxes or between lines also scored 

in the "somewhat" category for interest and staying on task (5 out of 12 children).

Interestingly, there is a discrepancy in scores on fine motor ability between tasks 

requiring less precise movements, (i.e. making Mat Man, modelling action songs and 

building letters on mat), than for tasks requiring more precision, (i.e. drawing on 

magnetic board, drawing letters on slate with chalk, and drawing on paper). In 

particular, drawing shapes and letters on paper was the task that the children
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showed the least ability to coordinate overall. The literature suggests tha t there is a 

link between handwriting abilities and fine motor coordination (Cornhill and Case- 

Smith, 1996) and difficulties with fine motor coordination for children with DS has 

been highlighted in the literature (Sacks & Buckley, 2003; Dolva et al., 2004). These 

findings suggest tha t as the complexity o f task demands increased, including the fine 

motor coordination required, there was an impact on participation.

Between data collection times 1 and 2, an overall pattern of improvement in scores 

with more children scoring in the "m ost of the time category" is observed on all 3 

criteria across all tasks with the exception of drawing on the magnetic board and 

letters on slate tasks. These scores remained the same. With the exception of 

modelling of action songs, children who scored in the "none of the tim e" category 

across tasks remained the same or showed improvement.

Overall, the numbers of children scoring in the "none o f the tim e" category is small 

across all tasks. This suggests that the activities facilitated interest, engagement and 

staying on task and were at the 'ju s t right challenge' level for promoting child 

participation. Similarly, the number of children who scored in the "unable" category 

for fine motor coordination is small across all tasks suggesting tha t the tasks 

contained in the group sessions were appropriate for the children.

Further individual child data analysis of level 1 data revealed the following:

1. On an individual basis, the pattern across all tasks was for the child to either 

maintain performance at the same level or to improve. Individual variation in 

participation was present w ith, for example, levels of participation in action 

songs moving from the "m ost of the tim e" category to "none of the tim e" in 

the case of 1 child.

2. For the children who were unable to form any/or only a small number of 

letters post intervention: interest and staying on task was mainly in the "some 

of the tim e" category for paper and pen tasks. The children who were unable 

to form legible letters at post intervention were all only "somewhat able" to 

coordinate drawing shapes on paper during group sessions. Two o f them did 

not advance to the stage of drawing letters on slate and 4 did not advance to 

drawing letters on paper during the group sessions. This raises the question of 

the meaningfulness of paper and pencil tasks fo r children at this ability level.

3. Most of the children who were able to write between 1-9 letters post 

intervention were in the "somewhat able" category o f fine motor ability in 

relation to drawing shapes and letters on paper during group tasks.
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4. Those children that were able to copy more than 10 letters post intervention 

were divided between "able" and "somewhat able" in relation to drawing 

shapes and mostly in the "somewhat able" category for copying letters on 

paper during group tasks. Refer to appendix 16, tables 5-6.

5. For the children who had the highest number of letters post intervention: 

Interest and staying on task across all tasks was mainly in the "most of the 

tim e" category.

These findings suggest that the fine motor coordination ability of children in level 1 

was highly variable and may have been a factor in their ability to form legible letters. 

This relationship could be further explored with a larger sample of children at this 

level of ability. Interestingly, these findings support the teachers' perspectives 

reported previously where 18 teachers of level 1 children reported that poor fine 

motor skills, including pencil control was one of the main difficulties that the child 

had in relation to developing prewriting/writing skills. This reflects a shared 

understanding between OT and teacher of the mechanics required for handwriting.

Overall the results point to the variability in participation in the children at the 

prewriting stage (level 1) in particular. The findings also tentatively suggest that as 

the complexity of task demands increase, including the fine motor coordination 

required, there was an impact on participation in tasks.

202



8.4.3 Post intervention interest related to HWT®
The researcher was interested in investigating interest levels in relation to HWT®. 

Parent/teacher perspectives were collected in post intervention questionnaires.

8.4.3.1 Perspectives on change in interest
Teachers and parents were also asked the following question in post intervention  

questionnaires:

"Has there been a change of interest overall in prewriting/writing activities since the 

introduction of the programme?" Three options were given; shows "more interest", 

"no change in interest" and "less interest". Refer to table 8.28 below for results.

Table 8.28: Teacher/parent perspectives on change of interest in
orew riting/w riting act ivities
Level 1 Teacher(N  = 27) Parent (N = 26)

n (%) n (%)

More interest 23 (85.19) 22 (84.62)

No change 4 (14.81) 4 (15.38)

Level 2 Teacher(N  = 12) P aren t(N  = 12)

IMore interest 8 (66.67) 9 (75)

No change 4 (33.33) 3 (25)

Level 3 Teacher (N = 6) Parent (N = 6)

More interest 4 (66.67) 4 (66.67)

No change 2 (33.33) 2 (33.33)

Total Teacher (N = 45) Parent (N = 44 )

More interest 35 (77.78) 35 (79.55)

No change 10 (22.22) 9 (20.45)

Overall 35 parents (n =46) (79.55%) and 35 teachers (n=45) (77.78%) reported, 

"more interest", "less interest" was not reported in any case. Four teacher and parent 

ratings were the same in the case of children where no change was reported. For the 

children were "no change" was reported, the researcher compared this to ratings 

given in pre intervention questionnaires in response to the statement "Child is 

eager to try  prewriting/writing activities".
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In the case of 5 children, teachers had either "strongly agreed or agreed" with the 

statem ent and in the case of 6 children parents had either "strongly agreed or 

agreed" with the statem ent. This suggests that for some children where no change 

was reported, the level of interest perceived by teachers and parents was high to 

begin with.

8.4.3 .2  Factors impacting on implementing HWT®
Table 8 .2 9  details the teacher/parent responses on a 5 point Likert scale "strongly 

agree" to "strongly disagree" to statem ents in relation to factors impacting on 

interest in HW T®.

The statem ents were:

"Child enjoys using the hands on materials in the programme"

"Child shows more enjoym ent of prewriting/writing activities since starting the 

programme"

"Child mood at the tim e of the sessions has a significant impact on work completed 

using the programme"

"Child's attention span at the tim e of the sessions has a significant impact on work 

completed using the program m e"

The questions related to mood and attention span were included as these were 

themes highlighted as relevant by both teachers and parents during gathering of field 

notes during intervention. Refer to table 8 .29  on the following page for details of 

results.
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Table 8.29: Teacher/parent perspectives on post intervention interest: 
Levels 2 & 3
Teacher N = 45 

Parent N = 43

Enjoys 

hands on 

materials

More

enjoyment

Mood Attention
span

n (%) n (%) n (%) n (% )

Strongly agree - Agree

Teacher 41 (91.11) 31 (68.89) 43 (95.55) 44 (97.78)

Parent 42 (97.67) 35 (81.40) 42 (97.67) 41 (95.35)

Uncertain

Teacher 4 (8.89) 11 (24.44) 2 (4.44) 1 (2.22)

Parent 1 (2.33) 6 (14.00) 0 (0) 1 (2.33)

Strongly disagree - Disagree

Teacher 1 (2.22) 3 (6.67) 0 (0) 0 (0)

Parent 0 (0) 2 (4.65) 1 (2.33) 1 (2.33)

Over 90% of teachers (n=45) and parents (n=43) of children either "strongly 

agreed" or "agreed" with the statement that the children enjoyed using the hands on 

materials and that the child's mood and attention span had a significant impact on 

amount of work that could be completed.

Results were more varied in response to "child shows more enjoyment of prewriting/ 

writing activities". On closer analysis, over 70% of both teachers (n = 27) and parents 

(n = 26) for level 1 "strongly agreed" or "agreed" w ith this statement. There was a 

discrepancy in opinion between teachers and parents in the case of levels 2 and 3 

with parents reporting more enjoyment. Interestingly, the children rated by teachers 

and parents as either "strongly disagreed" or "disagreed" as showing more 

enjoyment of prewriting/handwriting tasks were not the same. This suggests that the 

enjoyment shown by the children could be related to the context within which 

prewriting/handwriting tasks are experienced.
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8.4.3.3 Perspectives on interest in specific HWT® activities
The researcher was interested to determine if there was a discrepancy between the 

child's engagement with hands on materials and prewriting and handwriting 

activities. Teachers and parents were asked to complete a 4 point Likert scale "v e r/ 

interested" to "not at all interested" in relation to both hands on activities and paper 

and pencil activities included within the programme. Refer to tables 8.30*8.31 on the 

following pages for findings.

Of note is that overall the respondents reported that children in level 1 were "very 

interested" or "interested" in the activities involving the manipulative materials (with 

the exception of forming letters with capital letter cards). Less interest was reported 

for those activities involving paper and pen, e.g. forming letters in boxes or writing in 

workbook.

From qualitative comments 15 teachers of level 1 children (n = 27) identified that 

HWT® hands on materials increased engagement in prewriting/writing activities. An 

example of a comment is:

"The variety o f materials/approaches allowed much more Involvement with 

prewrltlng/w rlting activities than would have been tolerated by the child 

otherwise."

Of note is that teachers reported less interest in relation to paper and pen activities 

for level 2 and 3 children (such as writing using grey block paper or using double 

lined paper) than parents. The part of the programme suitable to level 2 and 3 

children (Kindergarten and Grade 1 levels) contain less manipulative materials than 

the Pre K part which was used with Level 1 children. Both groups reported that a 

m ajority of children were "very interested" or "interested" in the hands on activities 

using wooden pieces and chalkboard. This finding is sim ilar to that of Level 1 data. 

These findings support the findings or recommendations in previous literature 

regarding the use of hands on materials for teaching children with DS (Wolpert, 

2001).
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207

Teacher 
N = 27

Parent 
N = 26

Action songs

Teacher
n=23

IVIat man

Teacher
n=24

Wooden 
pieces 
on mat

Capital letter 
cards

Teacher n=22 
Parent n=18

Magnetic
board

Teacher n=24 
Parent n=23

Chalkboard

Teacher n=25 
Parent n=24

Letters 
in boxes

Teacher n=24 
Parent n=24

Writing in 
workbook

Teacher n=25 
Parent n=21

n (%) n (%) n (%) n .(%) n (%) n (%) n (%) n (%)

Very interested -interested

Teacher 23 (100) 20 (83.33) 22 (81.48) 9 (40.91) 23 (95.83) 20 (80) 12 (50) 12 (48)

Parent 24 (92.31) 25 (96.15) 24 (92.31) 8 (44.44) 17 (73.91) 17 (70.83) 12 (50) 14 (66.67)

Somewhat -not at all interested

Teacher 0 (0) 4 (16.67) 5 (18.52) 13 (59.09) 1 (4.17) 5 (20) 12 (50) 13 (52)

Parent 2 (7.69) 1 (3.85) 2 (7.69) 10 (55,56) 6 (26.09) 7 (29.17) 11 (45.83) 7 (33.33)

Table 
8.30: Teacher/parent 

perspectives: 
Level 

1: Interest 
in 

specific
HW

T® 
activities



Table 8.31: Teacher/parent perspectives: Level 2 & 3: Interest in specific
HWT® activities:

Teacher Wooden Capital Chalkboard Grey Writing in Double
N = 18 pieces letter block workbook lined
Parent on cards paper paper

z II 00 mat Parent n = 17 Teacher
Teacher Teacher Teacher n=17 Teacher

LOIIC n = l l

vOIIC Parent n = 15
Parent Parent Parent n=16 Parent
n = 15 n=6 n = l l n = 16

n (%) n n (%) n (%) n (%) n (%)
(%)

Very interested -  interested

Teacher 12 5 15 8 11 8
(80) (45.45) (83.33) (50) (64.71) (53.33)

Parent 12 5 15 8 13 13
(80) (83.33) (88.24) (72.73) (81.25) (81.25)

Somewhat -  not at all interested

Teacher 3 6 3 8 6 7
(20) (54.55) (16.67) (50) (35.29) (46.67)

Parent 3 1 2 3 3 3
(20) (16.67) (11.76) (27.27) (18.75) (18.75)
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8.4.4 Interest: Level 3 children
The researcher was interested in gaining the child 's perspective in re lation to  the ir 

in te rest in handwriting and w hether th is  changed follow ing in tervention. Inclusion of 

the  child 's perspective is key to  a collaborative approach.

In  the case o f level 3 children, the researcher therefore gathered data from  asking 

the  children the follow ing questions pre and post in tervention:

"D o you like w riting?"

"D o you like draw ing?"

" Is  w riting  hard or easy?"

"W hich do you like best? Reading or w riting?"

"W hich do you like best? Counting or w riting?"

All children reported liking w riting  and drawing at pre and post in tervention. A t pre 

in terven tion  equal numbers o f children reported tha t w riting  was "easy" and "hard". 

A t post-in te rvention  all children (N = 5) who responded reported it was easy. Table 

8.32 below summarizes data on preferences.

Table 8.32: Level 3 children: Responses to interest questions in writing

Preference Preference

Child code Pre Post Pre Post

029 Reading Reading Counting Counting

006 Reading Reading Counting Counting

008 W riting Reading Counting W riting

022 Reading W riting Counting W riting

058 W riting W riting Counting W riting

037* Reading N/A W riting N/A

*  A t post in tervention  child declined the offer to respond to the questions

Reading and counting were preferred by more children than w riting  pre in tervention. 

There was a change o f preference in relation to w riting  compared to counting post 

in tervention.
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8.5 Ability Levels 'Snapshots'

As a conclusion to this presentation of results 3 short vignettes have been included 

below to provide a 'snapshot' of each of the 3 ability levels.

Vignette 1: Level 1 child, code name Tim
Background inform ation: Tim was aged 6 years 10 months at the start of the 

study. No information regarding level of intellectual disability was obtained. He had 

attended school for 1 year prior to the start of the study. He was reported to have no 

visual difficulties. Tim presented w ith a slouched posture and prim itive pencil grasp 

and was unable to copy any letters at pre-intervention. Adaptations were made to 

facilitate writing posture including use of a sloped writing desk and a short thick 

marker instead of a pencil. Tim was able to complete all the basic tasks in the Pre K 

level of the programme post group intervention, including making Mat Man, 

identifying wooden pieces.

Prew riting abilities: Tim was able to copy 4 of the 6 3D shape copying tasks pre 

and all post intervention. He was able to copy 3 of the first 9 shapes in the VMI pre 

intervention and copy 4 shapes post intervention. He was unable to form any legible 

letters or write his name pre intervention and was able to form 5 letters and write his 

name post intervention.

Handw riting participation: Pre-intervention both teachers and parents 'disagreed' 

with the statement that their 'child was eager to try  prewriting activities'. Post 

intervention, both teachers and parents 'agreed' with the statements that the ir 'child 

enjoyed the hands on materials in the programme' and that he 'showed more 

enjoym ent of pre/writing activities since starting the programme'. They both also 

rated Tim's level of interest in prewriting/writing activities as being 'more interested'. 

Commenting on the variety of manipulative materials:

"The SNAs find i t  fantastic to focus so much in so many different ways on the 

same le tter" (teacher)

"They really helped the child with visual learning and were interesting for the 

ch ild ." (parent)
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Factors impacting on application of HWT®: Both the teacher and parent of Tim 

'strongly agreed' that both mood and attention span impacted on the amount of work 

completed with the child using the programme. Other factors that impacted included 

the level of cooperation by the child (teacher comment) and the amount of time 

available (parents comment):

"Sometimes it  was a struggle to get worl< carried out - ju s t due to general 

fam ily commitments and having to work with other siblings...day to day life .."

Vignette 2: Level 2 child, code name Veronica
Background inform ation: Veronica was aged 8 years 2 months at the start of the 

study. She was reported to be in the mild range of intellectual disability. She had 

attended school for 2 years prior to the start of the study. She was reported to have 

a squint and wore glasses. She presented with no postural issues and had a mature 

dynamic tripod pencil grasp.

Handw riting abilities: Veronica was able to copy 5 of the 6 3D shape copying tasks 

pre and all post intervention. She was able to copy 7 of the first 9 shapes in the VMI 

pre intervention and copy 8 shapes post intervention. An overall trend of 

improvement in scores on individual letter criteria between pre and post intervention 

was evident. Improvem ent was commented on by her teacher.

"Veronica can now form many letters w ithout prompting...she is now 

interested in writing her letters well and correctly" (teacher)

Handwriting participation: Pre-intervention both teachers and parents 'agreed' 

with the statement that Veronica 'was eager to try  writing activities'. Post 

intervention, both teacher and parents 'agreed' with the statement that the ir 'child 

enjoyed the hands on materials in the programme'. The teachers 'strongly agreed' 

and parents 'agreed' that she 'showed more enjoyment of pre/writing activities since 

starting the programme'. They both also rated Veronica's level of interest in writing 

activities as being 'more interested'. Post intervention the teacher commented:

"The variety o f materials helped keep Veronica focussed  Been excellent to

have such a step by step approach to teaching handwriting, especially as 

Veronica had been so indifferent to how she w rote."

Factors impacting on application of HWT®: Both teacher and parent 'agreed' 

that mood and attention at the time of the session impacted on the amount o f work
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that could be completed using HWT®. Finding time to implement the programme was 

commented on by both teacher and parent:

"Many factors interfered with our schedule, especially towards the end o f 

year." (teacher)

"Very d ifficu lt to attend groups as have other young children...difficult to find  

time a t home as have young children there."  (parent)

Vignette 3: Level 3 child, code name Jane
Background inform ation: Jane was aged 8 years 7 months at the start of the 

study. She was reported to be in the mild range of intellectual disability. She had 

attended school for 3 years prior to the start of the study. She was reported to be 

longsighted and wore glasses. She presented with no postural issues and had a 

mature pencil grasp.

Handwriting abilities: Jane was able to copy all 3D wooden shape copying tasks 

pre and post intervention. She was able to copy 8 of the first 9 shapes in the VMI pre 

intervention and copy all 9 shapes post intervention. An overall trend of maintenance 

of previous scores and improvement in scores on individual le tter and sentence 

criteria between pre and post intervention was evident. Improvement was 

commented on by teachers and parents:

"Letter size is more appropriate and spacing between words has improved" 

(teacher)

"Her writing is neater and more legible" (parent)

Handwriting participation: Pre-intervention parent 'agreed' and teacher was 

'uncertain' w ith the statement that the ir 'child was eager to try  writing activities'. 

Post intervention, both teacher and parents 'agreed' with the statement that their 

'child enjoyed the hands on materials in the programme'. The teacher was 'uncertain' 

and parents 'agreed' that she 'showed more enjoyment of pre/writing activities since 

starting the programme'. The teacher rated Jane's level of interest in 

prewrlting/writing activities as 'no change' but parents rated it as being 'more 

interested'.

Factors impacting on application of HWT®: Both teacher and parent 'strongly 

agreed' that mood and attention span at the time of the session impacted on the 

work that could be completed using HWT®.
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8.6 Chapter summary

This chapter presented the results related to the background context of this study 

and the prewriting/handwriting abilities and participation of the children with DS.

Demographic and contextual information
The child sample (n = 4 6 ) was of approxim ately equal numbers of boys and girls with 

DS and of equal distribution in the mild and m oderate category of intellectual 

disability. Sixty percent of the sample was at a prewriting stage (level 1 children). A 

wide variability in age according to level of prewriting/handwriting ability was 

present. In the case of reading ability a wide variability in ability was reported. 

Visual and postural difficulties were common and a m ajority of children had im m ature  

pencil grasps. While 50%  of parents reported that their child had received OT 

services previously, these had been sporadic and of short duration.

Over half of the teacher sample (n = 4 6 ) consisted of teachers who had been teaching 

for more than 20 years and were now in resource/learning support roles. The 

evaluation and teaching methods used to teach handwriting reported by teachers 

were those commonly reported in the literature. The lack of teacher training in 

relation to teaching handwriting in general and in particular to children with special 

needs was highlighted by teachers. Both teachers and parents appeared to consider 

teaching of handwriting important.

Prew riting/handwritIng abilities
Level 1 children demonstrated wide variability in ability in relation to 3D /2D  copying, 

fine motor coordination ability, pencil grasp and, letter and name copying abilities. In  

particular, results indicate that a m ajority of children in level 1 had difficulty with fine 

motor coordination required for pencil, and paper tasks and had im m ature pencil 

grasps. These results indicate that the children had difficulties with most of the  

prerequisite skills identified in the literature as necessary for writing readiness. While 

23 children were able to copy more legible letters post intervention, 5 children 

remained unable to copy any letters. Results indicate that these children were at a 

pre prewriting level of ability.

Level 2 children showed an overall im provem ent in letter legibility, which was 

statistically significant between pre intervention and post intervention. While level 3 

children showed an overall improvement between pre and post intervention in letter 

legibility, this was not statistically significant. There was a statistically significant
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difference (p < .0 5 ) in scores pre-intervention and post group for upper case letter 

formation and between pre intervention and post group for lower case spatial 

awareness. Sentence legibility data for level 3 children indicated a mixed pattern of 

performance with im provem ent for some individual children and fluctuations between 

trials for others. Overall the findings of the teacher/parent ratings of the am ount of 

help with writing given to children in levels 2 and 3 indicate that help continued to be 

required at a similar level pre and post intervention.

Participation in prewriting/handwriting tasl<s
Participation in HW T® activities during group intervention was variable for level 1 

and level 2 children. In particular, staying on task showed the most variation  

between "some of the tim e" and "most of the tim e" for all tasks. This finding concurs 

with the short am ount of tim e on task reported pre intervention by teachers and 

parents for writing or writing related activities. Results indicate that the level of fine 

motor coordination ability may have impacted on the participation of the children in 

drawing tasks in individual cases in levels 1 and 2 children.

Over 75%  of both teachers and parents reported positive changes in interest for the  

children using HW T® and over 70%  reported that the child showed more enjoym ent 

of prewriting/handwriting activities. Over 90%  of both teachers and parents reported  

that the children enjoyed using the hands on m aterials and that the child's mood and 

attention span had a significant impact on amount of work that could be completed 

using the programme. Both teachers and parents reported more interest in hands on 

m aterials in comparison to writing materials in HW T®. Self reported comments 

regarding interest by level 3 children showed little change in interest between pre 

and post intervention. These findings would indicate that use of HW T® as a teaching 

method impacted positively on participation in prewriting/handwriting activities.
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Chapter 9

Results

Application of HWT® programme



9.1 Introduction

This chapter presents the results of the 3 research questions which look specifically 

at the application of HW T® with the child with DS. These are:

W hat are the perspectives of the teachers on the application of the HW T®

programme?

W hat are the perspectives of the parents on the application of the HW T®

programme?

W hat factors impact on the practical Im plem entation of the HW T® programme?

There follows a brief description of how the results will be presented. In relation to 

teacher/parent perspectives results of data collected In the post-intervention

teacher/parent questionnaires and focus groups are combined. For each question,

these perspectives will be discussed under 3 headings: use and usefulness of H W T® , 

collaborative approach used and outcomes of benefit to teachers in the future. In  

relation to practical implementation the results of data collected from teacher/parent 

post intervention questionnaires, focus groups and field notes are presented. The 

factors include application of the programme within the Irish school system, tim e  

factors and child specific factors.

9.2 Perspectives of the teachers on the application of 
HWT®

Teachers were asked to indicate their use of and rate the usefulness of contents and 

structure of the programme on a 5 point Likert scale from "very useful" to "not at all 

useful". A com m ent section was also provided. Teachers were asked the following 

question in the post intervention focus group:

"W hat were the benefits, if any, of using the programme?"

9.2.1 Teachers perspectives: Use and usefulness of content of 
HWT®
The content of the programme includes the activities involving manipulative m aterials 

and those involving writing activities. Activities using manipulative m aterials
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included: making letters with wooden pieces, on chalkboard, on magnetic board and 

action songs, making Mat Man with wooden pieces. Not all activities with 

manipulative materials were applicable to every child. However when applicable the 

m ajority of teachers reported using all of the activities. Refer to appendix 17, table 1 

for details.

Of note is that over 80% of teachers who did carry out the activities with their 

individual child reported all the individual activities with the materials as "very useful" 

or "useful". The one exception to this was making letters with play dough.

Teachers were also asked to rate the overall usefulness of the variety of manipulative 

materials in the programme on a 5 point Likert scale (very useful - not at all useful). 

The m ajority of teachers (95.56% ) (n=45) reported that overall the variety of 

manipulative materials were "very useful" or "useful". Qualitative comments 

indicated that the variety of materials facilitated the interest (n = 8) and enjoyment of 

participation of the child (n=9) and facilitated repetition (n = 3). These themes also 

emerged in the post intervention teacher focus group comments. For example in 

relation to facilitating interest/enjoyment of participation:

"Participant D: The materials I  th ink were fantastic because you don't get 

those with the normal scheme -  and for them the excitement o f seeing a box 

and a chaik board and to be able to wet it  -  she ju s t loved that."

Teachers commented that the multi-sensory nature of the programme was beneficial 

both to facilitating repetition and maintaining interest:

"Participant C: Yes it  would be - there is a whole variety o f approaches I  

found and that was good because i f  the child tires o f one thing like the pen 

and paper approach or whatever there is something else that you can use -  

here is another way o f doing -  or another way o f repeating i t  because they 

need so much repetition -  there is ju s t another route tha t you can go down 

and its ju s t  d ifferent today to what i t  was yesterday or you can use a couple 

o f d ifferent approaches in the same session"

Teachers were asked to comment on the use of and usefulness of the activities using 

writing materials. These activities included using workbook, grey block paper and 

double lined paper. The activity involving forming letters using a box outline was a 

modification of the programme used by the researcher for children unable to write 

small enough to use the grey block paper. As with the activities with manipulative
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materials, not all activities were applicable to all children. Of the activities used over 

80% of teachers reported the work sheets in the workbook (n=42), activities for 

lines/shapes (n = 34) and the double lined paper (n = 19) as either "very useful" or 

"useful".

9.2 .2 Teachers perspectives: Usefulness of structure of HWT®
The structure of HWT® includes the language used in the programme, step by step 

approach to letter formation, teaching order of letters, guidebook and workbook 

layout, and the grey box and line system.

The m ajority of teachers reported finding all aspects "very useful" or "useful" in 

particular the language used and the step by step approach to letter formation. Refer 

to table 9.1 on next page for details. Qualitative comments indicated that the 

language used was simple and easy for the child with DS to understand, a theme 

which also emerged in the post intervention focus group:

"Participant B : ... I  found i t  really really useful from the point o f view that the 

language was very simple -  i t  was big lines -  small lines -  big curve -  small 

curve -  so in order to get them to focus on say when you would be writing on 

the board or on the ir copies - so when we were making a "p" that's a big line 

and a small curve and with the child tha t 1 worked with -  she was in th ird  

class in school -  she is a Down Syndrome child and she never had had any 

success a t writing and i t  was the firs t time that she had success a t writing her 

name because she could follow the verbal instructions"

The theme of the usefulness of the step-by-step approach to teaching letter 

formation also emerged:

"Participant B: Yes and i t  was sequential so one day it  m ight be that they 

would form the le tte r "P" with the wooden pieces and then the next day that 

they would form the le tte r "p " on the ir chalkboard and then into the grey box 

and whatever so you had a definite sequence o f it  and you could actually tick 

when they could do certain things and you knew exactly where you were"
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Table 9.1: Teacher perspectives: Usefulness of structure of HWT®

Aspect of structure Very useful -  

useful
Som ewhat- not 
at all useful

n (%) n (%)

Language used
n -  43

40 (93.02) 3 (6.98)

Step by Step approach to letter 

formation

n = 44

38 (86.36) 6 (13.64)

Teaching order of letters

n = 41

27 (65.85) 14 (34.15)

Teaching shapes
n= 35

31 (88.57) 4 (11.43)

Boxes/ grey blocl< structure
n= 37

27 (72.97) 10 (27.03)

Double line system
n= 21

16 (76.19) 5 (23.81)

Teacher guide layout
n=45

39 (86.67) 6 (13.33)

Child workbook layout
n= 43

37 (86.04) 6 (13.95)

Over 80% of teachers (n =44) found the teacher guidebook and child workbook 

either "very useful" or "useful". Comments reported in the questionnaires and in the 

focus group suggested that they both were easy to follow and user friendly. Only 

60% (n=41) of teachers found the teaching order of letters and a further 60% 

(n = 37) the use of boxes and grey block "very useful" or "useful". No qualitative 

comments suggesting reasons for this were reported by the participants in the 

questionnaires. However, from field notes recorded during the intervention teachers 

commented on the fact that a number of children had begun working on a particular 

order of le tter formation prior to the use of the programme, which made the teaching 

order less applicable.

Teachers in the focus group commented on the usefulness of the grey block and 

double line system to facilitate spatial skills:

"Partic ipant C: I  also thought that i t  was very good from the po in t o f view o f 

spatial awareness because even some children with special needs...this is the 

firs t child with Downs Syndrome tha t I  have worked with bu t with others they
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m ight be able to form the letters with the correct le tte r formation bu t they

m ight not be able to p u t It on the line

All participants: Yes

Participant D: Yes that's a big thing

Participant C: And the fact tha t the "p " goes down

Participant D: So it's the spatial awareness thing is very strong In this

Participant A: Also fo r letters like "A" putting them in the little  box where

you s ta rt a t the middle and then go to the corner because diagonal lines are

very difficult

A reference point..?

All participants: Yes"

Of interest is when teachers were asked in the post intervention questionnaire 

w hether they would continue to use the program m e with the child in the future, 39 

teachers (n = 4 4 ) 8 8 .6%  replied yes. In the case of the 5 respondents who responded 

no, the reason given was that they would no longer be teaching the child in the 

coming year. These results along with those reported above suggest that a m ajority  

of the teachers found the program m e useful for teaching handwriting to children with 

DS. Teachers in the post intervention questionnaire were also asked if they had used 

the programme to teach other children -  40 %  (N = 4 5 ) reported having used it with 

other children, suggesting that some also found it valuable for teaching handwriting 

in general. As one participant of the focus group commented:

'^'Participant C: I t  [the  HWT program m e] ju s t  sort o f Informs your whole 

thinking I  find -  globally -  you know -th e  way you think about the thing  

[handw riting jand you know the way you break down things into the ir 

constituent parts and maybe how tha t would apply in other areas as well. And 

how you m ight need to tweak things down there to achieve something"

9.2.3 Teacher perspectives: Collaborative approach used
The following section summarizes the results from teachers in relation to the 

collaborative approach used in the study involving teachers, parents and occupational 

therapist. These themes emerged from questions asked in the post intervention  

teacher focus group. Teachers were asked to com m ent on the benefits, if any, of the 

collaborative approach with parents and therapist.

A sample of supporting quotations for the them es identified from the post 

intervention teacher focus group are provided below, see appendix 21(a  and b) for 

further supporting quotations. The results are reported in sequence as follows:
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collaboration with parents, collaboration with therapist. Figure 9.1 below provides a 

sumnnary of these themes.

Figure 9 .1: Teacher perspectives on collaboration in application o f HW T®

Contact with 
therapist

Specific
adaptations

Therapist

Additional
information

Support

Training

Continuity of 
practice

Parental
involvement Parents

Contact with 
parents

9.2.3.1 Collaboration with parents
Two themes of the benefits of the collaboration with parents emerged. Teachers 

reported the Importance of the collaboration in promoting the continuity of practice 

and of parental involvement.

'^'Participant C: Yes -  I  found tha t the parental input was great -  there was a 

quite a io t in the programme so I  found particularly on a day when there 

m ight not have been great co-operation in school and there are a lo t o f 

factors that can influence how well your little  session goes with the child -  at 

least in the evening time i t  would have been done again"

One other theme mentioned was the varying degree of contact that teachers had 

with parents during implementation of the programme, w ith 2 teachers reporting 

they had little  communication.
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9.2.3.2 Collaboration with therapist
Three main themes emerged from the teachers responses which were all related to 

the benefits of the collaboration with the therapist.

The firs t theme that emerged was that teachers found the ongoing support provided 

by the therapist as beneficial. Teachers found the ongoing contact with the therapist 

important as the programme was new and it was reassuring to have help with 

making decisions about how to move on to the next step in the use of the 

programme. Also teachers commented on the usefulness of having another 

professional viewpoint to confirm their judgements. As one participant expressed it:

"Partic ipant was the benefit o f having another professional with an

expertise in the area Just iooi<ing a t the chiid and saying  -  try  this -  which is a 

very simpie iittie  thing to try  but I  had never heard o f i t  before"

The second theme that emerged was that teachers found the practical guidance 

provided by the therapist of benefit. One teacher reported finding the therapist input 

around specific adaptations to facilitate handwriting for an individual child beneficial 

and also additional information provided. The third theme was that the all the 

teachers found the training provided by therapist in use of HWT® beneficial.

9.2.4 Teacher perspectives: Outcomes from the study that 

would be of benefit in the future

Figure 9.2 on the next page outlines the themes emerging from the post intervention 

teacher focus group in relation to the following question:

"How do think the findings of this study could be of benefit in the future?"

Three main themes emerged of outcomes that would be of benefit to teachers in the 

future. These will be discussed briefly below and refer to appendix 21(c) for further 

supporting quotations.
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Figure 9.2: Teacher perspectives on beneficial outcomes from  the study
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There were 2 aspects to this commented on. Firstly, the OT could provide specific 

ideas on what to do and secondly to confirm their professional judgements.

"Participant B: ...I think tha t a t the m inute there is such a m ultip lic ity o f 

children with Learning Difficulties coming before us tha t you need to be an 

expert on a ll types o f things and we are not experts a t anything and we don't 

have any great input from anyone so we are pulling i t  from books and the 

In te rne t and wherever and you are always afraid tha t you are getting i t  wrong 

-  so even to have another profession on the outside tha t you can refer to -  its 

fantastic"

Training for teachers on issues related to handwriting

The participants discussed how training for resource teachers and for undergraduate 

teachers related to handwriting would be useful. Following presentations of 

prelim inary results at the Irish Association of Teachers in Special Education (lATSE) 

conferences, the researcher was Invited by the committee of lATSE to develop and 

present workshops to resource and class teachers working in primary and special 

222



schools on the topic of handwriting and children with SEN. To date, these workshops 

have also been delivered to teachers attending post graduate diploma courses at 2 

teacher education colleges. The researcher was also invited to contribute comments 

to a publication for Irish primary school teachers working with children with DS on 

the topic of curriculum differentiation strategies related to handwriting (Doherty et 

al., 2 011 ).

Practical guidance provided by occupational therapist
The participants commented on 3 aspects in relation to this. Guidance included 

recommendations re suitable aids for the child, advice regarding correct posture and 

seating and advice regarding ideas for developing fine motor skills.

9.3 Perspectives of the parents on the application of 
HWT©

Parents were asked the same questions in relation to the usefulness of the content 

and structure of HW T® in the post intervention parent questionnaires. They were 

also asked the question regarding the benefits, if any, of the collaborative approach.

9.3.1 Use and usefulness of content of HWT®

Not all activities with manipulative materials were applicable to every child. However 

when applicable the m ajority of parents reported using all of the activities, with the 

exception capital letter cards and play dough activities. Refer to appendix 17, table 3 

for details. Of note is that over 80%  of parents who did carry out the activities with 

their individual child reported most of the activities with the m aterials as "very 

useful" or "useful". The exception to this was making letters with play dough and 

with capital letter cards. In common with the findings for teachers a m ajority of 

parents reported all the activities with manipulative m aterials as "very useful" or 

"useful". They identified making letters and Mat Man with wooden pieces and making  

letters on chalkboard as the most useful.

A m ajority of parents (8 8 .8 9 % ) (n = 4 5 ) also reported that the variety of m anipulative  

materials was "very useful" or "useful". Qualitative comments were sim ilar to those 

of teachers, indicating that the variety of materials facilitated the interest (n = 7 ) and 

enjoym ent of participation of the child (n = 6). These themes also em erged in the
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parent focus group. For example in relation to facilitating interest/enjoyment of 

participation:

"Participant C: .... even i f  they couldn't write they could pu t say the wooden 

pieces together or they could p u t the strips onto the magnetic board -  so 

even i f  they couldn't write they could do that and they could play around with 

that to get it  r igh t -  there are three things before they actually pu t the pencil 

on the page -  she loved tha t - the routine o f doing the three different things -  

then we do this and then we do tha t and then we get to doing the le tters"

Over 85% of parents who used the various writing materials also reported that they 

found them "very useful" or "useful". Refer to table in appendix 17, table 4 for 

details.

9.3.2 Parent perspectives: Usefulness of the structure of HWT®
The m ajority of parents reported finding most aspects "very useful" or "useful" in 

particular the language used and the step by step approach. Refer to table 9.2 below.

Table 9.2: Parent perspectives: Usefulness of structure of HWT®
Very useful - useful Somewhat -  not at 

all useful

n (%) n (%)

Language Used
n = 40

38 (95.00) 2 (5)

Step by step approach
n=42

42 (100) 0 (0)

Teaching order of letters
n = 35

26 (74.29) 9 (25.71)

Teaching Shapes
n = 34

27 (79.41) 7 (20.59)

Boxes/grey block structure
n = 32

30 (93.75) 2 (6.25)

Double line structure

n = 16

15 (93.75) 1 (6.25)

Teacher guide layout
n=41

37 (90.24) 4 (9.76)

Child workbook layout
n=41

33 (80.49) 8 (19.51)
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Qualitative comments indicated that the language used was simple and easy for the 

child with DS to understand and parents found it helpful to have specific language to 

teach handwriting. These themes emerged in the post intervention focus group:

"Participant C: And I  found the term inology tha t was used was very good in 

tha t i f  you wanted to do an "s" you did your "c" firs t and then you did your "c" 

bacl<wards -  or they were able to say -stra ight down i f  you wanted to do 

something -so it  was very specific -you knew tha t you had to go stra ight 

down and then around or whatever so you were given the down and the up -  

they had specific things for -  say do the curve and slide down or slide up for 

your "k" or whatever -  tha t kind o f thing  

So the l<incl o f consistency then?

Participant C: Yes it  was very consistent -  she knew what you were saying -  

you are going to do a "c" for example -  do your "c" as in do your curve, a 

small curve or a big one or whatever i t  was and it  was a very consistent 

term inology that was used"

In terestingly, all parents (n = 4 2 ) who responded reported that they would continue to 

use the programme with their child in the future, a result similar to that for teachers. 

All the findings indicate that a majority of parents found both the content and 

structure of HW T® useful to teaching their child.

9.3.3 Parent perspectives: Collaborative approach used

The following section summarizes the results on parent perspectives on the 

collaborative approach used in the study involving parents, teachers and occupational 

therapist. This information was obtained from the post intervention parent 

questionnaires and focus group. A sample of supporting quotations for the themes 

identified from the post intervention parent focus group are provided below, for 

details of other themes refer to appendix 22 for copy of transcript where themes are 

identified by headings. The results are reported in sequence as follows: collaboration 

with teacher, collaboration with therapist and finally group sessions with therapist. 

Figure 9 .3  on the next page provides a sum m ary of themes.
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Figure 9.3: Parent perspectives on collaboration in application o f HW T®
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9.3.3.1 Parent perspectives: Collaboration w ith teacher
Parents were asked to identify if involvement of the teacher in carrying out the 

programme was a relevant influence to their ability to use the programme with their 

child. All parents identified this as relevant (100%) (n=46). Qualitative comments 

from the questionnaires indicated that the involvement of the teacher was important 

to ensure consistency in approach (n = 7), to provide follow up on the programme 

(n = 7) and to the success of using the programme (n = 6). Parents of children where 

the teachers had minimal involvement reported that this impacted negatively on the 

use of the HWT® programme (n = 5). Parents in the post intervention parent focus 

group were also asked to comment on the benefits, if any, of the collaborative 

approach. Participants reported that the involvement of the teacher was essential:

"Participant C: I  don't th ink it  would have worked w ithout tha t three way 

thing because no m atter how little  they [the  teachers] did  -  i t  did make a 

difference"

Two other themes emerged which were that teacher Involvement provided continuity 

in the work on the programme and that it placed less pressure on parents. As 

participants expressed it:
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"Partic ipant B: My child hates home work -  I  don't know about your children

-  he hates it  but i f  I  say I  was going to do i t  with him I  would take out the 

books to do it  and i f  he wasn't in the hum our but I  know that I  don 't have to 

force him that much because he is a fte r doing i t  in school so we d idn 't have to 

p u t so much emphasis on getting this done and getting tha t done a t home -  

whereas i f  he wasn't in the hum our you would say -  righ t - you did this today 

in school and he would be doing it  again tomorrow"

"Participant A: I  th ink it  was great too tha t the schools participated in i t  too

-  it  took a lo t o f pressure o ff us, feeling you had to do i t  as part o f homework. 

All participants: Yes it  did

Participant A: Yes especially regarding the homework -  whereas when they 

come from school now it's like a follow up and it's not as intense, It's  fun 

homework"

9.3.3 .2  Parent perspectives: Collaboration with therapist
Parents were asked to comment in the post intervention focus group on the benefits, 

if any, of the collaborative approach with therapist. All comments were of the 

benefits of the collaboration. Three themes of the benefits of the collaboration with 

therapist emerged. The parents agreed that the therapist involvement was important 

to encouraging teacher and parent engagement in implementing the programme. The 

third benefit reported was the provision of practical guidance to parents. Participants 

expressed the ir need for encouragement:

"Partic ipant C: I  also feel tha t you sta rt out with great intentions...

And i f  you le t it  slip a t all i t  can slip for a couple o f days or a week or 

whatever during the holidays -  o r whatever i t  m ight be and you need to know

tha t you are going to have someone there -  even i f  its ju s t to say -come

on!...you ju s t need tha t there -  or even to ask you -  have you done this or 

you have tha t to do? You ju s t need tha t there, no m atter what i t  is 

Participant E: I  agree -  you do need something

Participant C: And it's also a b it o f encouragement as well -  it's  very 

im portant to have that"

Refer to appendix 22(a) for further supporting quotations.
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9.3.3.3 Parent perspectives: Group sessions with therapist
Parents in the post intervention parent focus group were also asked the question:

"Did you find it beneficial to attend the occupational therapy group sessions with your 

child?"

Themes that emerged included the benefit of group tasks being at the child's level 

that enabled confidence building, development of skills and practice with other 

children that provided practice opportunities and was motivating for child. A 

disadvantage of the group sessions identified was the modelling by the child of 

unwanted behaviour. Refer to appendix 22(b) for supporting quotations.

9.3.4 Parent perspectives: Outcomes from the study that would 

be of benefit in the future

Figure 9.4 below outlines the themes emerging from the post intervention parent 

focus group in relation to the following question:

"How do think the findings of this study could be of benefit in the future?"

Figure 9 .4: Parent perspectives on beneficial outcomes from  the study
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Three main themes emerged of outcomes that would be of benefit to parents in the 

future. These will be discussed briefly below and refer to appendix 22(c) for further 

supporting quotations.
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Presentation of findings to the Department of Education
Parents suggested that the findings from the study should be presented to the 

Department of Education for consideration for inclusion in future curriculum 

development.

"Participant F: I  think that now this research has been done with these 

children around this sl<ill tha t they struggle with for years and years and they 

hated writing in the end because they struggled so much, tha t maybe she can 

present i t  the Department o f Education because I  firm ly believe tha t there are 

resource teachers out there that wish tha t the programme or curriculum  

would be changed so tha t they can actually have the in itiative to do this a 

different way because in the ir hearts they know now tha t the s tu ff tha t is 

there is not working but they can't change it...

Participant C: It's  so detailed and specific -  they don 't have to think about 

setting up the programme. Yes because its there prin ted out for them page by 

page by page - so its not anything tha t requires any more work from the 

Department"

Parents also suggested that the programme could be beneficial to other children with 

special needs and that the programme should be introduced in preschool or infant 

classes.

In  service teacher training in the future

The parents identified teacher training as an outcome of benefit, especially to 

develop enthusiasm for use of the programme.

Continuation of this type of intervention
Parents expressed the desire that the intervention could continue in the future for 

their children to continue to develop handwriting skills.
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9.4 Factors impacting on the practical implementation 

of HWT®

From the in tegration  of data from  te a c h e r/p a re n t questionnaires and focus groups, as 

well as field notes collected by the  researcher, 5 m ain them es in re lation to practical 

issues re lated  to  the  im p lem en ta tion  p rogram m e em erged.

These are: application of H W T ®  w ith in  Irish school system  including: in tegrating  

H W T ®  w ith  th e  Irish  curriculum  and s taff im p lem entation ; tim e  factors and 

c h ild /p ro g ram m e specific factors. The results re levant to each of these  will now be 

addressed in sequence.

Application of HWT® programme within the Irish school system
Two m ain areas arose in relation to this: the integration of H W T ®  w ith in  the  Irish  

curriculum  and in re lation to s ta ff im p lem entation . Figure 9 .5  below provides a 

sum m ary  of findings.

Figure 9 .5: Application o f HW T® w ithin Irish  school system
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9.4.1 Integrating HWT® within the Irish curriculum
The Prewriting level of HW T® (Pre K) used with level 1 children focuses on the 

teaching of capital letters and does not teach low er case letters. This is in contrast to 

the teaching of lower case first which is em phasized in the Irish curriculum. In the 

case of levels 2 and 3 children, the program m e continues to emphasize capital letters 

first but also addresses lower case letters.

Both teachers and parents were asked to s ta te  w hether the fact that other children 

were following a different scheme in class and the emphasis on capitals were a 

limitation their ability to use HW T®. Both teachers and parents identified both these 

issues as limitations. Of note is that most of the  teachers and parents that identified 

these factors as limitations were those of children in level 1. Refer to table 9 .3  on the 

following page for results.

Qualitative comments by teachers and parents in relation to these limitations centred 

around 2 issues: that HW T® conflicted with w hat the child was doing in class/had 

already learned (n = l l )  and conflict between lower case curriculum and focus on 

capitals in HW T® (n = 5). Class teachers also commented that the emphasis on 

capitals made applying HW T® in the class setting difficult (n = 5). These limitations 

were identified in the post intervention teachers' focus group when members were 

asked w hat the limitations to applying the H W T®  were:

"Participant B: I  ju s t found it  a disadvantage in the class they would be 

doing different things -for the younger child I  used it  w ith - tha t we were 

trying to keep a little  b it o f line with the class -  the fact that a class teacher 

was emphasizing the lower case le tters and we were doing the upper case 

letters -  that's a b it o f a disadvantage -  and I  wondered about changing our 

school policy on i t  -  maybe to aid all ch iidren but then all the workbooks and 

everything are geared towards the lower case -  but I  do think i t  is a much 

more logical approach -to use the upper case letters firs t 

AH partic ipants: Yes i t  is"
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Table 9.3: Teacher/paren t perspectives on lim itations to implem enting

HWT®

Level 1
Teacher N = 27 
Parent N = 26

Level 2
Teacher N = 12 
Parent N = 11

Level 3
Teacher N = 6 
Parent N = 6

Limitation Not a 
limitation

Limitation Not a 
limitation

Limitation Not a 
limitation

n (% ) n (% ) n (%) n (%) n (%) n (% )

Teacher perspectives

Other children 
in class 
following 
different 
scheme

17 (62.96) 10 (37.04) 3 (25) 9 (75) 1 (16.66) 5 (83.33)

Emphasis on 
capital letters 
first

15 (55.56) 12 (44.44) 3 (25) 9 (75) 2 (33.33) 4 (66.66)

Parent perspectives

Other children 
in class 
following 
different 
scheme

8 (30.77) 18 (69.23) 3 (27.27) 8 (72.73) 0 (0) 6 (100)

Emphasis on 
capital letters 
first

9 (34.62) 17 (65.38) 3 (27.27) 8 (72.73) 2 (33.33) 4 (66.66)
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Agreement in teaching of letters
Analysis of field notes gathered from parents and teachers revealed that these 

lim itations impacted on the level of agreement regarding implementation of the 

programme. There were fluctuations in the level of agreement in relation to teaching 

of letters between teacher, parent and therapist. Agreement was achieved in the 

case of 33 children (73.33% ) (n=45). In the case of a further 5 children, some 

agreement was obtained, where teachers and therapist agreed to work on some 

common letters. In the case of 7 children, teacher and therapists did not work on the 

same letters during intervention.

The need for agreement between class teacher, parent and resource teacher about 

how the programme is going to be implemented emerged from discussion in the post 

intervention focus group. This was expressed by one participant:

"Participant B: I  th ink it  m eant that you had to do the specific handwriting  

as part o f resource and ask the class teacher ju s t to ease o ff and i f  the parent 

is in agreement to do that as weil -  to ease o ff on what they were doing 

because it  isn 't possible and you couldn't confuse the child - particularly a 

child with a learning difficulty - I  fe lt tha t i t  we couldn't do tha t -we p u t i t  in 

the child's lEP that the handwriting  was the rem it o f the Special Ed teacher 

rather than the class teacher"

Themes also emerged in the post intervention focus group of aspects of the HWT® 

which could be integrated with the Irish curriculum. These included the use of the 

activities related to teaching of positional language which could be used with jun io r 

infant classes and use of the programme structure to set objectives in the writing of 

lEPs. Refer to appendix 21(d) for supporting quotations.

9 .4 .2  Practical issues in relation to sta ff im plem entation
Table 9.4 on next page summarizes data regarding who was involved in 

implementing HWT® and table 9.5 where this was carried out from information 

gathered in the post intervention teacher questionnaires. In 34 cases (75.56% ) 

(n=45) more than one member of staff was involved in implementation of the 

programme. In over 70% of cases (n = 45) non class teachers were involved.
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Table 9.4: School staff involved in implementation of HWT®

Staff involved

N -  45

Frequency Percent

Non class teacher only 10 22.22

Class teacher only 1 2.22

Non class teacher & SNA 18 40

Class teacher & SNA 10 22.22

Non class & class teachers 3 6.67

Non class & class teachers & SNA 3 6.67

Note: Non class teacher includes resource, learning support teachers & those 

in dual resource/learning support roles

Table 9.5: Where HWT® programme was mainly implemented

N = 45 Frequency Percent

In resource/learning support sessions 30 66.67

Individual time with SNA 10 22.2

In resource & individual time with SNA 4 8.89

In class 1 2.22

The significant role of the SNA in implementation of the programme is also evident 

from table 9.5 above with involvement occurring in the case of 31 (68.89% ) of the 

children (n=45). Practically all implementation was carried out outside the classroom, 

w ith the exception of one particular case. The role of the SNA in implementation 

emerged as a theme in the focus group; refer to appendix 21(d) for further details.

The need to implement the programme on a one to one basis emerged in the teacher 

focus group also. The teachers commented on 3 reasons for this. Firstly, the 

materials were too attractive to the children and that it would not work in a group 

setting in the classroom. Secondly, that the attention span of the child with DS made 

it impractical to be carried out in a class setting and thirdly, that the programme did 

not fit in with what the child was doing in class in the case of the Pre K level.

"Participant C: I  found tha t the child I  was doing it  with in Junior In fants and 

I  found that the amount o f material and resources tha t were involved really 

ju s t leant itse lf to working one to one with the child and also his concentration 

span would not allow this to be carried out in class 

AH partic ipants: No
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P artic ip a n t C: There is jus t too much going on -  it would have to be an 

intense one to one session -  strictly supervised and that's how this child 

succeeds...

...P artic ipan t B; Yes the formal instruction would have to be one to one 

because I  think the materials are so attractive..."

Refer to appendix 21(d ) for further supporting quotations.

Teachers and parents were asked in the post intervention questionnaire to identify 

practical issues that had impacted on their ability to im plem ent the programme. The 

researcher also recorded Field notes during the study. The findings are summarised 

below under 2 headings: tim e factors and specific child and programme factors.

9.4 .3 Time factors
Teachers and parents were asked to indicate w hether the following statem ent was 

relevant or not as a factor in influencing their ability to use the HW T® programme 

with the child:

"The am ount of tim e available for individual work using the programme with the  

child"

Twenty nine teachers (6 4 .4 % ) (n = 4 6 ) and 35 parents (8 1 .3 9 % ) (n = 4 3 ), indicated 

th a t the am ount of tim e available was a relevant factor. Teacher qualitative  

comments in relation to tim e centred on the difficulty of fitting in HW T®; as tim e  

needed to be spent on developing other skills (n = 13). Parent qualitative comments 

indicated that it was difficult to complete the programme in addition to other 

homework (n = 9 ). These were echoed in the parent focus group:

"P artic ip an t F: ...but some days he would come home and he was too tired 

to do three sets o f homework even though it was only three bits"

The researcher recorded details of the am ount of tim e (as average tim e and 

frequency per week) spent by both parent and teachers on the implementation of 

HW T®. Data was collected on 2 occasions during the study. For the purposes of 

analysis the am ount of tim e spent was categorized according to the average of the  

total tim e spent on the programme per week. The categories were low (0 -3 0  minutes 

per w eek), medium (3 1 -6 0  minutes per week) and high (m ore than 60 minutes per 

week) im plem entation. Refer to tables 5 -8  in appendix 17.

For level 1 children, over 70%  of teachers (n = 27) reported high or medium  

im plem entation. In the case of parents (n = 28 ) over half reported high to medium
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implementation on both occasions. For level 2 children, 50 to 75%  of teachers 

(n = 12) and approxim ately 50%  of parents (n = 13) reported high or medium  

implementation on both occasions. Parents commented on how child sickness and 

tiredness impacted on the amount of tim e spent on the programme. In relation to 

levels 1 and 2 children combined, of note is that a total of 3 teachers on occasion 1 

and 5 on occasion 2 reported no time spent on the program m e. This was reported to 

be due to factors including child or teacher illness or the fact that the teacher did not 

want to focus on capital letters with the child.

For level 3 children, implementation tim e spent for both teachers and parents was in 

the medium or low categories. A m ajority of parents reported low amounts of time 

spent on both data collection occasions. Parents commented that as the children 

were at the stage of writing sentences, often the principles in the programme were 

used on an ongoing basis during written work rather than having a separate tim e for 

the programme, which may explain this finding.

Teachers and parents were asked in the post intervention questionnaires to indicate 

whether the child being involved in a number of other programmes was a limitation 

to their ability to im plem ent HW T®. This was reported as a limitation by a third of 

teachers (n = 4 5 ) and just over 40 %  of parents (n =  4 7 ).

The number of group therapy sessions attended by parent and child was also 

recorded. Forty out of 46 children attended 6-7  sessions (8 3 .3 3 % ), with 26 out of 48  

children attending all 7 group sessions (5 4 .1 7 % ). Of note is that 2 children in level 3 

only attended 2 group sessions. Sickness was reported as the reason for non- 

attendance at 18 sessions.

9.4.4 Specific child and programme factors
The child's level of health was reported as a relevant influence on use of HW T® by 

18 parents (3 7 .5 % ) (n = 4 8 ). Qualitative comments indicated that child illness 

impacted on the parent's ability to im plem ent the programme (n = 16). Teachers 

commented on how child sickness was the main issue in relation to attendance and 

that in the case of 3 children this had a significant impact on the use of the  

programme.

Another factor was the need to modify the sequence of letters of HW T® to 

accommodate the individualization of goals for level 1 children. This was due to the  

wide variability in their prewriting skills and the fact that many of the children had 

essentially no letter writing ability at the start of the study. In the case of 16 children

236



particular letters of relevance to the child were selected by agreement of 

researcher/teacher/parent: these included letters in the child's forename. As learning 

to w rite your name is an important functional skill, this was considered an 

appropriate goal for all the children in level 1. Other letters were chosen either 

because they were developmentally the easiest to complete or they were letters in 

the names of family members and therefore had relevance to the child. Thus, 

modifications to the application of the sequence of the teaching order of letters were 

made to accommodate this.

Other programme factors
Teachers and parents were asked in the post intervention questionnaires to indicate 

whether a number of programme related items were a lim itation to their ability to 

implement HWT® in the post intervention questionnaires. Although 13 teachers 

(28.89% ) (n=45) reported that having to learn a new programme was a lim itation, 

qualitative comments were positive, with the teachers reporting that it provided 

useful guidelines and activities and that it was easy to learn. Similarly parents 

commented that it was easy to learn. The programme being time consuming to use 

was indicated as a lim itation by 17 (37.78% ) teachers (n=45) and 20 (43.48%) 

parents (IM=46). Again qualitative comments related to the difficulty of finding the 

time for the programme. However, parents and teachers in the post intervention 

focus groups also commented on the following factors which helped them in being 

able to carry out the programme; user-friendliness, content at the right level, and 

children's perceptions of the programme as being fun. These will now be discussed, 

refer to appendix 22(d) for further supporting quotations.

User- friendliness:

One parent reported that this meant it enabled them to do small amount of work at 

any time. In the case of teachers, it was the structured layout of the HWT® 

programme that was of benefit in their use of it:

"So you could defin ite ly  set out objectives then?

A ll partic ipants: Yes

Participant B: Yes and it  was sequential so one day i t  m ight be tha t they 

wouid form the ie tte r "P" with the wooden pieces and then the next day that 

they would form the le tte r "p " on the ir chalkboard and then into the grey box 

and whatever so you had a definite sequence o f it  and you could actually tick 

when they could do certain things and you knew exactly where you were -  

and I  kind o f feel now for next year or fo r someone else taking them on we 

have a definite set -we know exactly where she is a t now"
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Content at the right level

The programme content being at the right level for the child was a theme identified 

by parents.

"Participant F : ..............-  but i f  I  was to make a choice between the three home

works I  would have done the handwriting programme absolutely because it  

was more beneficial than some o f the work he was getting a t school -  he had 

no idea o f what i t  was and you were wasting your time as well -  bu t he did 

understand the writing programme because its broken down for them

Participant C: And it's  not too demanding. It's  done a t a very good level -  

it's  very slow. I f  you were doing "c" or whatever there was only one thing for 

them to do so i t  wasn't a huge amount for them"

Another theme was that the programme was perceived as fun by the child which 

made implementation easier. Both teachers and parents commented on the variety 

of manipulative materials in the programme being important to maintaining and 

facilitating interest of the child. This was discussed previously in chapter 8.
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9.5 Chapter summary

This chapter presented the results related to the application of H W T®.

Overall a m ajority of teachers and parents reported that the content of H W T® , both 

the manipulative and writing m aterials, was useful. Both teacher and parents 

reported the collaborative approach as beneficial, in particular the support and 

practical guidance given by the therapist. Teachers commented on the value of 

having parents involved to aid continuity of work on the programme, although 

varying degrees of communication were reported. Involvem ent of the teacher was 

considered very im portant to the implementation of the programme by parents, who 

also commented on the importance of the continuity of work in using the 

programme.

Teachers identified 3 outcomes of benefit to other teachers: support of OT expertise, 

practical guidance, and training on teaching handwriting to children with special 

needs. Parents identified 3 outcomes of benefit to other parents: presentation of 

findings to the Departm ent of Education for consideration for inclusion in curriculum  

developments, teacher training in the program m e, and continuation of this type of 

intervention for their own and other children with DS.

A number of practical factors arose in the implementation of the HW T® programme. 

In particular, the child following a different scheme to classmates and the emphasis 

on capitals in HW T® were reported by teachers and parents as limitations. This was 

especially the case for children at level 1. The programme was mostly implemented  

on a one to one basis outside the classroom and SNAs played a significant role, along 

with resource teachers in the im plem entation. Finding tim e to im plem ent the 

programme was also an issue for both teachers and parents. Issues such as child 

sickness and the child being involved in other programmes were identified as 

impacting on the am ount of tim e that could be tim e spent on the programme.
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Chapter 10

Discussion



10.1. Introduction

The purpose of this study is to investigate the application of the HW T® programme 

with children with DS attending mainstream school in the Republic of Ire land. This 

application is based on a collaborative approach involving child, parent, teacher and 

occupational therapist in a setting that mirrors real life clinical practice. Therefore the 

following research questions were investigated.

In relation to the application of the HW T® programme:

1. Does the child's prewriting/handwriting ability show measurable change?

In what way?

2. Does the child's participation in prewriting/handwriting change?

In what way?

3. W hat are the perspectives of the teachers on the application of the HW T®

programme?

4. W hat are the perspectives of the parents on the application of the HW T®

programme?

5. W hat factors impact on the practical im plem entation of the HW T®

programme?

The methodology used involved a concurrent triangulation mixed methods pre-post 

design. The data was collected from multiple methodology sources (including focus 

groups and field notes; questionnaires and a prewriting/handwriting measure

developed for the study). Data was collected from teachers, parents and children 

with DS.
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10.2 Main findings
The main findings of the study were:

1. The children presented with specific unique complex individual needs in 

relation to the development of handwriting skills.

2. Wide variability in prewriting/handwriting abilities existed in the sample, with 

ability levels not necessarily related to chronological age.

3. A m ajority of the children, 41 or 89.13% (N=46) showed an improvement in 

prewriting/handwriting ability during application of HWT®. This finding has to 

be interpreted within the understanding that it does not account for change 

brought about due to natural maturation or attention to task of handwriting 

in general.

4. There is a need for further development of relevant outcome measures in 

relation to both performance and participation in prewriting/handwriting 

abilities for children with DS.

5. The use of the HWT® programme had a positive impact on interest in 

prewriting/handwriting activities among the children with DS in the study.

6. The usefulness of manipulative materials as a teaching method for children 

with DS as outlined previously in the literature was supported by 

teacher/parent reports in the study.

7. Teachers and parents reported positively on the usefulness of the content 

and structure of HWT® suggesting that this programme has value as a 

teaching method for children with DS.

8. The use of a collaborative approach between teacher/parent/child and 

occupational therapist was shown to be beneficial in addressing the individual 

needs of the children with DS in this study.

9. OT has an important role to play in collaborating with colleagues in education 

around curriculum development in relation to facilitating the development of 

prewriting/handwriting skills in children with DS and in involvement in 

teacher/parent education.

10. The question of the relevancy and meaningfulness of educational goals 

focusing on handwriting for children with DS, at a very basic level of 

prewriting ability, was raised by the findings. OT, from an occupational 

perspective, has an important role to play in the debate about educational 

expectations for children with DS and appropriate curriculum development 

tha t supports future participation in the occupations of adult life.

11.The child's level of health and attention span, mood and lim itations of time 

available were practical factors that impacted on programme implementation 

as identified by both teachers and parents.
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12. The children in the study had received either none or limited OT input prior to 

the study.

Layout of chapter
These main findings are discussed under the headings of the research questions 

posed. The interpretation of these findings is provided by integration of findings from 

this study with the literature. Firstly the research questions regarding the 

occupational performance of the children in relation to prewriting/handwriting are 

discussed. Then research questions related to teacher /parent perspectives on the 

application of HWT® are discussed, followed by the findings related to factors 

impacting on the practical application of the programme.

The conclusions, lim itations of this study and recommendations for future research 

and practice are then explored. These recommendations include collaborative OT 

involvement to address the unique needs of children with DS in relation to 

prewriting/handwriting, and in teacher education. Finally, the lim itations/ parameters 

of the study are stated.

10.3 Research question 1: Change in prew riting / 

handwriting ability

The findings of this study in relation to the measurement of change in handwriting 

abilities in children with DS are discussed below. Following this a critique of the 

measurement tools used to obtain this information is provided.

The prerequisite prewriting skills necessary to support learning to write, or writing 

readiness, have been outlined in the literature. These include the ability to hold a 

writing implement, eye-hand coordination, the ability to form basic strokes smoothly, 

le tter perception and orientation to the written word (Donaghue, 1975; Lamme, 

1979, Beery & Beery, 2004). Authors have also suggested the importance of writing 

posture to handwriting (Yeats, 1997) and the link between the understanding of 

positional language related to writing (Marr et al., 2001). Data related to these pre

requisite skills was gathered in this current study using the prewriting/handwriting 

performance measure. Additional information regarding reading ability was collected 

from teachers. The results are now discussed.
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10.3.1 Pencil grasp
In this study 28, or over half of the 46 children, had e ither prim itive or transitional 

grasps as classified according to the grasp levels developed by Schneck and 

Henderson (1 9 9 0 ). A significant percentage of children had prim itive grasps 

(3 0 .4 3 % ) and there was a wide age range of children who exhibited these primitive 

grips (from 5 years 6 months to 10 years 9 months). The children with mature grips 

were those in level 2 and 3 who were able to form some or all letters. Individual 

variations in grasp from the scoring descriptions provided were also present.

Schneck and Henderson (1 9 9 0 ) describe primitive grips as those rarely present after 

4 years of age in typically developing children and transitional grips as those mainly 

found from 4 -6  years in typically developing children. Authors have reported in 

previous studies that a wide variability exists in the age by which grips are achieved 

and in the presence of im m ature grasps in children with DS (Novak Hoffman et al., 

1990; Ziviani & Elkins, 1993). Ziviani and Elkins, also reported individual variations in 

grasps for the children in their study.

The im m ature level of pencil grasp of individual children necessitated the use of an 

alternative writing im plem ent (short thick m arker) being used with 14 children (or 

30 .45% , N = 4 6 ) to facilitate a functional implement grasp.

10.3.2 Posture
The findings of the study suggest that a significant num ber of the sample showed 

evidence of postural difficulties with 38 (or 8 2 .6 % ) (N = 4 6 ) children having either 

poor whole body posture (indicating significant postural difficulties) or poor upper 

body posture (slouched posture) only. Sim ilar findings were reported by Ziviani and 

Elkins (1 9 9 3 ) who observed that the postural control of children with DS in their 

study (N = 24 ) was poor throughout assessment, noting that: "..writing posture  

became m ore slouched." a fter a short tim e writing.

Aids to posture (specialised seating and sloped boards) were recommended as part of 

intervention. I t  is of note that these children (with the exception of 2) had not been 

assessed regarding either their pencil grasp or their postural needs by OT prior to 

this study.

10.3.3 Vision and fine motor coordination
A high rate of visual difficulties was reported by parents in this child sample with 38 

or 8 2 .6 %  of the sample (N = 4 6 ) having difficulties and 12 children (3 1 .5 7 % ) had 

more than one type of visual difficulty. This presents a challenge to learning to write
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for this population, with a potential impact on eye-hand coordination during writing 

tasks. The high prevalence of a number of visual difficulties in children with DS has 

been reported in the literature (Mon-W illiams et a l., 2000; Woodhouse et a l., 1996). 

As previously discussed, a m ajority of the sample had significantly im m ature pencil 

grasps and other findings indicated that the children in level 1 found fine motor 

coordination of tasks, especially draw ing/ writing on paper difficult. In most cases, 

the children with the most im m ature grasps w ere rated as "som ewhat able" in 

relation to fine motor coordination in draw ing/writing tasks and they achieved the 

least num ber of legible letters post intervention. These finding support reports by 

m any authors outlined in the literature that individuals with DS have significant 

difficulties with fine motor coordination (Hogg & Moss, 1983; Spano et al., 1999; 

Dolva et a l., 2004; Edwards & Lafreniere, 1995).

10.3.4 Reading ability and understanding of positional language
The connection between learning to read and learning to write as 2 processes that 

occur simultaneously in teaching literacy skills is well documented in the literature  

(Tem ple et al., 1993; MeGee & Richgels, 2000 ). A wide variability in reading ability 

was reported by teachers in this present study. The children in level 1 (n = 24) in 

particular presented with a very basic level of reading ability with 7 children being 

reported as having no reading ability post intervention, 7 with basic word recognition 

skills (1 -2 0  words)and only 4 being at the level of their class peers. This finding 

supports previous literature that indicates wide variability in reading ability among 

children with DS (Laws & Gunn, 2002; Turner & Alborz, 2003 ). An aspect of HW T® is 

the use of simple language to assist with understanding of positional language during 

letter form ation (for exam ple concepts of top, bottom , big, sm all). There is a 

significant am ount of literature detailing the language difficulties of children with DS 

(e.g. Laws et al., 2000; Hesketh & Chapman, 2 001 ). The children who had difficulties 

with tasks involving the understanding of these concepts and were reported to have 

no reading ability were also unable to write any legible letters pre or post 

intervention. Both these results suggest that some children in level 1 had difficulties 

with language that impacted on their writing readiness level.

10.3.5 Shape copying abilities
Various authors have indicated that a prerequisite prewriting skill is the ability to 

form basic strokes, such as circles and lines (Donaghue, 1975; Lamme, 1979). In 

this study, a number of children in level 1 (n = 2 8 ) were unable to copy vertical line 

(n = 7 ), horizontal line (n = l l )  or circle (n = 6) pre intervention, which are the first 4 

shapes included in the VM I. Post intervention some children were still unable to copy 

vertical line (n = l ) ,  horizontal line (n = 3) or circle (n = l ) .  Of note is that during
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assessment, accommodation was made in the provision of a writing im plem ent to 

facilitate as optimal a pencil grasp as possible while completing these tasks. These 

results are noteworthy in that they suggest that some children in the study were at a 

pre- prewriting stage of developm ent both pre and post intervention.

Not all children in level 2 and 3 were able to copy the first 9 shapes in the VIMI pre 

intervention with performance improving post intervention. Overall, the children in 

level 3 (n = 6 ) (who were more advanced in their writing abilities) had higher levels of 

shape copying abilities than those in level 2. Difficulties for children with DS in 

relation to visual motor integration have been reported previously in the literature 

(Connolly et a!., 1993; Spano et al., 1999). The results of this current study supports 

findings in previous studies th a t as the ability to copy the first 9 shapes in the VMI 

increases so does handwriting abilities (Weil & Amundson, 1994, Daly et a l., 2003). 

However they do not support the contention that formal instruction should occur 

after the child is able to form the first 9 shapes in the VMI (Benbow, Hanft & Marsh, 

1992). Also the assumption that the children follow a particular developmental 

sequence in shape copying ability was not supported as children in all levels 

demonstrated the ability to complete shapes that were developmentally more difficult 

while also being unable to complete shapes that were developmentally easier. This 

questions the assumption that being able to copy certain shapes is a prerequisite to 

being able to write letters. Rather than a prerequisite, shape copying may be 

considered a skill, which co-occurs in a developmental window with emerging  

handwriting skills. While it is likely that these findings may have been influenced by 

other factors impacting on performance such as pencil control or attention span, it 

highlights the need for therapists in practice to critically appraise the usefulness of 

the VM I with this clinical population who has complex needs.

10 .3 .6  W riting ability
Overall wide variability in relation to writing ability was present in this study, from  

some children having no writing ability to others who were able to copy sentences 

between lines. Three levels of ability em erged: over half of the sample (6 0 .8 6 % , 

N = 4 6 ) were at a prewriting stage, being unable to write any letters or only those in 

their name. Level 2 children were at the letter formation stage, representing 2 6 .0 8 %  

(n = 1 2 ) of the sample. Children in level 3 were at the refinement of letter form ation  

stage and copying of sentences and represented 13 .04%  (n = 6 ) of the sample. 

Handwriting ability was not necessarily linked to chronological age with a wide age 

range of children being at the prewriting level. However, no children in level 3 were  

less than 7 years 7 months old. Five children (1 0 .8 6 % , N = 46 ) in this study were
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unable to form any legible letters at any of the 3 times of assessment. These children 

ranged in age from 5 years 3 months to 8 years 5 months.

These results support findings in previous studies. Ziviani and Elkins (1 9 9 3 ) reported 

that 6 (2 5 % ) of their sample of 24 children with DS were unable to a ttem pt the 

writing tasks. Teachers reported that 75%  of children with DS aged 8 years (n = 54) 

were able to scribble purposefully with a pencil or crayon and only 25%  w rite their 

name independently in a longitudinal study by Turner and Alborz (2 0 0 3 ). While the 

samples of these studies attended both m ainstream and special school, similar 

results were reported in a large scale Canadian study by Trenholm and Mirenda 

(2 0 0 6 ) where all the children attended mainstream school. The authors reported that 

3 7 .5 %  of children with DS (n = 56) aged 5 years 1 month to 9 years were unable to 

write according to parent report and approxim ately half were able to write/copy  

nam e/fam iliar words.

In the case of 13 (4 6 .4 2 % ) of the 28 level 1 children in the current study, their low 

level of prewriting abilities pre intervention necessitated the use of specific 

collaborative, individualized goals. These focused solely on learning to write letters in 

their name; in order to accommodate their difficulties with prewriting skills, and to be 

functionally relevant to the child. With the exception of the 5 children who still had no 

writing ability post intervention, other children in level 1 improved in their ability to 

form new letters. There was a 4 6 .4 3 %  increase in the number of children in level 1 

(n = 28) who were able to write their name from 2 children pre intervention to 15 post 

intervention. In the case of level 2 children, overall im provem ent was also seen in 

letter legibility. Comparison of pre and post intervention scores for letter formation  

and spatial awareness factors for level 2 children were found to be statistically 

significant at the 1%  level (p < .0 0 1 ) in the case of both upper and lower case letters. 

For level 3 children (n = 6) in most cases, some im provem ent in overall legibility of 

letters and sentences was achieved. Variability in individual scores between trials was 

present for both level 2 and level 3 children. These results indicate that the use of 

HW T® may have impacted on letter formation skills in particular for this sample. The 

direct comparison of these results with previous studies is difficult as no other studies 

were found in the literature that investigated change in writing ability following an 

intervention.

10.3.7 Conclusions regarding change in performance
From the above discussion and the results of this study the wide inter and intra 

variability in ability and the complexity of difficulties including visual, fine motor 

coordination and pencil grasp that the children in this sample had is evident.
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Variability in ability was not necessarily related to chronological age. W hat emerges is 

the specific, unique profile of the individual needs of the children with DS in this 

study and the complexity of their difficulties related to the development of 

handwriting skills. There is therefore a need for an OT framev</ork where the 

components of handwriting skills such as pencil grasp and fine motor coordination 

are seen as co-occurring in a developmental window with emerging 

writing/handwriting skills rather than necessarily as pre requisites. Approaching 

handwriting skills developm ent from this perspective for this population would 

facilitate the developm ent of occupation-focused m easurem ent and of intervention  

approaches where handwriting skills development is situated within a more holistic 

approach to developm ent. In particular, the area of supporting emergent 

handwriting/writing skills for this population, using early intervention approaches 

based in play experiences, would be important. As Hanser (2 0 0 6 ) states there is a 

need to include opportunities for children with disabilities to support em ergent writing 

which help the child to experience the meaning of writing.

The need for adaptations/aids to facilitate pencil grasp and posture, along with the 

need for individualized functional goals found in this study highlights that OT 

assessment and advice is essential to identify the individual needs of the child with 

DS in the developm ent of prewriting/handwriting skills. Some children can be said to 

be at a pre writing readiness level of ability. Humphry suggests that a key elem ent of 

the interaction of person and environ.ment in occupational developm ent is the 

knowledge of the intention or purpose of an occupation (Hum phry, 2002 ). The 

meaning and relevance of the occupation of handwriting to the children with DS at a 

very low ability level in this study is questionable. This suggests that handwriting 

goals may not be meaningful educational goals for these children. The occupation- 

focused approach of OT, which emphasizes the meaningfulness and purposefulness of 

activities to the child, situates OT in a key position to address this issue in 

collaboration with education colleagues. This finding highlights the need for OT 

involvem ent in individual assessment and identification of appropriate, relevant, 

meaningful educational goals for children with DS. Therefore, OT involvement not 

jus t in assessment but also in collaborative lEP planning and intervention is 

im portant. These are not m andated for within present Irish legislation. There is also a 

key role for OT involvem ent in future research in the area of investigating the 

meaningfulness of handwriting goals for this population, and the relevancy of 

handwriting in everyday adult life for individuals with DS.
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10.4 Research question 2: Change in prewriting/ 
handwriting participation

Participation is considered an innportant part of occupational performance (Law & 

Baum, 2005). To investigate change in participation, results regarding the child's 

level of engagement, interest and staying on task are now discussed. Results 

regarding the possible impact of fine motor coordination ability on participation in 

HWT tasks in group sessions are then discussed.

10.4.1 Engagement
In this study variation in the level of engagement across a range of HWT® tasks 

during group sessions between "most of the time" to "some of the time" was evident 

especially for children in level 1. Non-engagement was rare.

Previous studies have suggested that very young children with DS showed poor 

engagement and used avoidance strategies including refusal to attend to tasks and 

'switching out' behaviours (Wishart, 1993, Pitcairn & Wishart, 1994). Similarly, 

Dulaney and Tomporowski (2000) concluded from their review of literature that 

individuals with intellectual disability, including DS, have difficulty inhibiting 

irrelevant information and are easily distracted. Wishart (1993) concluded that 

children with DS were more likely to work on tasks "only slightly more or less difficult 

than their current stage of development" (p .50-51). It should be noted that the tasks 

were individualized to the level of the child's ability in the group sessions and 

therefore can be considered to have fallen within the range as described by Wishart 

above. The importance of providing activities at the "just right" challenge to facilitate 

engagement in OT intervention with children in general and in particular in relation to 

developing motor control has been highlighted by authors in the field (Case-Smith, 

2010; O'Brien & Williams, 2010). This may explain the positive findings of this study 

in comparison with previous studies. These findings highlight the role of OT in 

facilitating engagement in the occupation of prewriting/handwriting with children with 

DS.

10.4.2 Interest
Teachers and parents had reported that interest in trying prewriting/writing activities 

was an area of difficulty for some children in all levels in the pre intervention 

questionnaires. In total, approximately 50% or 23 of teachers (n=45 ) and 60%  or 29 

of parents (n = 45 ) either "strongly agreed" or "agreed" with the statement that their 

child was eager to try prewriting/ writing activities. Interest levels also varied in
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group activities using the H W T®  m aterials for children in level 1 and level 2. 

Variation in the level of interest across a range of HW T® tasks during group sessions 

from "most of the tim e" to "some of the tim e" was evident for both children in levels 

1 and 2. In particular, the level of interest in paper and pen activities in those 

children in level 1 with no or little letter legibility post intervention was mainly in 

"some of the time" category. This raises the question of the meaningfulness of paper 

and pen activities for these children.

In the case of level 3, all the children (n = 6 ) reported to like writing, mixed opinion 

about w hether writing was "easy" or "hard" was reported pre intervention with all 

children reporting it as "easy" post intervention. However, a more mixed opinion 

existed regarding preferring writing to reading and counting. These findings are 

somewhat comparable to the level of interest reported by parents in the study by 

Trenholm and Mirenda (2 0 0 6 ). The authors outline how over 70%  of parents 

reported that children aged 5 years 1 month to 13 years were either "very 

interested" or "somewhat interested" in learning to write.

Interestingly, over 75%  or 35 parents (N = 4 6 ) and 35 teachers (N = 4 5 ) in this current 

study reported that their child had "m ore interest" in prewriting/handwriting activities 

post intervention. Similarly, over 8 0 %  or 35, (n = 4 3 ) parents and over 6 5 %  or 31 

(IM=45) teachers either "strongly agreed" or "agreed" that the child shows more 

enjoym ent of prewriting/handwriting activities since starting the programme. These 

findings are strong indicators th a t the application of HW T® using a combined 

collaborative approach had a positive impact on interest.

In this study, over 9 0%  or 41 of teachers (N = 4 5 ) and 100%  of parents (N = 4 6 )  

either "strongly agreed" or "agreed" that the children enjoyed using the hands on 

materials in HW T®. A strong pattern of more interest in hands on activities than the 

paper and pencil activities contained in HW T® for children in level 1 was also 

reported by teachers and parents. In relation to level 2 and 3, this pattern was also 

present.

These findings support previous recommendations made in the literature. It  is 

reported that children with ID  learn by doing (Ee & Soh, 2005). Authors have 

recommended the use of m anipulative materials to support learning with individuals 

with ID  and OS (Westwood, 2003; A lton, 1998; Hughes, 2006 ). In the large study by 

Wolpert (2 0 0 1 ) of American teachers of children with DS the use of hands on 

teaching materials with children w ith DS was recommended as the most effective 

teaching materials.

249



10.4.3 Staying on task
In  this study, variations in staying on task in relation to prewriting/handwriting tasks 

were highlighted by both teachers and parents in the pre-intervention questionnaires 

for all children in all levels. Staying on task showed consistent variability in level 1 

and level 2 children during group sessions. This was the case across both tasks with 

nnaterials and those involving paper and pencil. I t  is of interest that the results 

suggest that this was an issue even in the small group therapy setting (groups 

consisted of 2 -3  children, parents and therapist) of the study. Other findings of the 

study discussed later were that the programme was mainly carried out by SNAs and 

resource teachers outside the classroom in individual sessions.

These findings support other findings in the literature. Dulaney and Tomporowski 

(2 0 0 0 ) concluded that individuals with ID , including DS, have difficulty responding to 

changing demands during tasks. Ziviani and Elkins (1 9 9 3 ) observed that while the  

children with DS in their study were engaged in handwriting tasks (n = 18):

"...with few exceptions children rushed to commence the tasl<s and after a

short period of time demonstrated wandering attention..."

p. 142.

The results support the recommendation by teachers in the large scale study by 

Wolpert (2 0 0 1 ) of one to one teaching being the most effective with children with 

DS. Approximately 95%  of teachers (N = 4 5 ) and parents (n = 4 3 ) agreed that both the 

mood and the level of attention span of the child at the tim e impacted on the amount 

that could be completed with the HW T® program m e. Authors have highlighted the 

difficulties with attention span and motivation experienced by children with DS 

(Ziviani & Elkins, 1993; Dulaney & Tomporowski, 2000; W ishart, 2005; Fidler, 2005 ).
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10.4.4 Fine motor coordination ability
The researcher was interested in investigating if the level of fine motor coordination 

could impact on the extent of participation in the HWT tasks during group sessions. 

While much individual variation was present, findings indicated that there was an 

interesting pattern across scores in a subgroup of 5 children in level 2 and a small 

subgroup of 8 children in level 1. These children all scored in the "somewhat able" 

category for fine motor coordination ability and also in the "some of the time" 

category for staying on task for HWT tasks. The findings also suggest that as the 

complexity of task demands increase, including the fine motor coordination required, 

there was an impact on participation in tasks. However, these conclusions are 

tentative given the small sample sizes from which they are drawn and the individual 

child variations in scores present. Further investigation would be required involving 

development of participation measure and application to a much larger sample size.

10.4.5 Conclusions regarding change in participation
Overall these results are consistent with the literature reviewed. These findings 

suggest that the use of HWT® had a positive impact on interest in 

prewriting/handwriting activities among children with DS in this study. The HWT® 

contains a variety of fun, hands on materials to support development of handwriting. 

The findings of this study indicate that these facilitated the participation of the 

children with DS in learning to write. They support the suggestions in the literature 

that recommend the use o f manipulative materials in teaching methods for children 

with DS (Wolpert, 2001). These findings also highlight the need for an individualized 

approach to facilitate active engagement and motivation of children w ith DS in 

prewriting/handwriting tasks, given the variability in their performance. As difficulties 

with attention span, in particular, appear to be an ongoing issue for the children, this 

suggests that ongoing support is needed. The findings support the need for direct 

intervention, along with a collaborative approach between teacher, parent and 

occupational therapist to support participation in the occupation of 

prewriting/handwriting.

10.5 Critique of measurement tools used
A number of the measurement tools used in this study were developed for this study 

and therefore are not standardized. Development occurred by adaptation of existing 

tools w ithin the literature, were informed by the literature and/or by experts in the 

area. The measures were developed to measure outcome of a particular intervention. 

However, the findings of the process of measure development undertaken in this 

study highlight the difficulties in controlling for confounding variables during formal
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testing situations, such as fatigue and motivation. These have been acknowledged as 

difficulties with standardized testing in general in the literature (Richardson, 2010 ).

In the developm ent of child testing measures, methodical attem pts were made to 

address such confounding variables as understanding of instructions, clear layout of 

test sheets etc. However, there were necessarily variables that could not be 

controlled for with this population. While these w ere not directly assessed, they  

potentially include m otivation/interest of the child to engage in the tasks, fluctuating  

attention span and mood. These factors were identified by teacher/parent report and 

from results of group participation m easurem ent as difficulties in this study and have 

also been outlined as difficulties for children with DS in the literature (e.g Pitcairn & 

W ishart, 1994; Vlachou & Farrell, 2000 ). These inevitably influenced performance. 

This is evident by the fluctuations in performance evident when comparing pre, post 

group intervention and post intervention scores. This questions the validity of using 

standardized testing procedures with this population.

Another issue was the use of tests such as the VM I or criteria referenced measures of 

prewriting/handwriting change with children with DS. Findings from im plem entation  

of the VM I suggest that the assumptions on which the VMI is based -  that the shape 

copying tasks are arranged in a developmental sequence of difficulty did not appear 

to be applicable to this population who showed variability in performance with 

children being unable to copy developmentally easier shapes while being able to copy 

developm entally more difficult ones.

In relation to the use of criteria referenced measures for letter form ation/ sentence 

copying, there was evidence of fluctuating performance between tests. In particular, 

it was difficult to interpret w hether a change had occurred or not for children with DS 

in level 3, as fluctuating performance was common and for some criteria the children 

scored highly at the pre intervention stage suggesting the criteria developed were 

not adequate to capture meaningful change. Having completed a process of 

investigating how this could be implemented around this topic with children with DS, 

the researcher queries the suitability of these approaches to measuring performance 

and whether more functional measures of prewriting/handwriting ability m ight be 

more appropriate for this population, for exam ple, the m easurem ent of performance 

by teachers and parents who are observing the child performing handwriting tasks in 

natural environments. This may provide a more ecologically valid way of measuring  

change in handwriting for children with DS. This would require further investigation.
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The researcher did however a ttem pt to address these issues of capturing change in a 

population where significant variability in performance was present by measuring the 

change on an ongoing basis within the context of the study as a collaborative 

approach. Within the collaborative approach used in the study, the researcher was 

able to capture continuous change and the triangulation of results from 

teacher/parent/ child enabled change to be recorded.

Leading authors in OT have called for the development of measures of occupational 

performance -  including perform ance, participation and the environm ental context 

(Coster, 2006; Law & Baum, 2 0 0 5 ). Previous authors within the field of OT have 

called for a move away from use of measures focusing solely on underlying 

components of performance towards ones that are meaningful to practice (Cohn & 

Cermak, 1998; Payne, 2002 ).

The researcher therefore attem pted within the ecological models framing the study 

design, to address the issue of developing an appropriate outcome m easurem ent for 

handwriting intervention that was comprehensive, including performance, 

participation and teacher/parent/child  perspectives. This type of comprehensive 

measure for handwriting was not found in previous literature. As such, the measures 

developed contribute to the debate within the OT field on the future developm ent of 

appropriate outcome measures. I t  emphasizes in particular the need to measure 

outcome in relation to participation and the perspectives of teachers/ parents/ child 

and not just prewriting/handwriting performance. It  attem pts to m eet the goal of 

outcome m easurem ent within OT as stated by Cohn and Cermak (19 9 8 ):

'the outcome assessment used by therapists [should] reflect our belief

systems and the assumptions about behaviors we expect to change' {p.SAQ)

The prewriting/handwriting performance and participation measures developed in this 

study; along with some of the content of the teacher/parent questionnaires has 

potential for application in clinical practice as an outcome measure. There is potential 

to further develop these measures for use in clinical practice.
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10.6 Research question 3: Perspectives of the

teachers on the application of HWT®

The researcher was interested in investigating the usefulness of HW T® as a teaching 

method for children with DS. The use of any teaching method occurs within a specific 

context, in this case within the context of a collaborative approach between teachers, 

parents, OT and child with DS in mainstream schools in an Irish context. This section 

discusses the teacher perspectives on the application of the programme within this 

context and parent perspectives are discussed in section 10.7.

In this study, 8 0%  of teachers (n = 4 5 ) reported that handwriting was included as an 

lEP goal for the child with DS, indicating that the teaching of handwriting was 

considered im portant for children with DS.

The literature had indicated that the programme could potentially facilitate interest in 

prewriting/handwriting as a fun based programme using hands on materials. 

Particular aspects of the structure of the program m e were considered useful to 

application with this population, such as the simple language used and the step by 

step approach to letter form ation. These aspects of content and structure will be 

discussed first. The findings need to be viewed within the fram ework that the  

teachers' use of HW T® was guided by the occupational therapist's input into the 

decision about the appropriate starting point in the programme, the appropriate  

content level and goals for the individual child. Ongoing collaboration during the 

intervention between therapist and teacher occurred through telephone/e mail 

contact. The benefits reported by teachers of the collaboration with the therapist 

support the importance of the OT input to teachers in the process of applying the 

HW T® to the individual child.

10.6.1 Usefulness of the content of HWT®
Approximately 9 5%  of teachers (n = 4 5 ) reported that the variety of manipulative  

m aterials and over 80%  reported all the activities with these m aterials (w ith the 

exception of making letters with play dough) as "very useful" or "useful" with the  

child with DS. Qualitative comments and them es identified that the teachers viewed  

the manipulative m aterials as helpful in maintaining the child's interest and enjoying 

participating in activities.

These findings from teacher questionnaires support the evidence in the literature. 

The teachers in the study by W olpert (2 0 0 1 ) reported that the use of hands on
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m aterials, manipulatives and drill were the best forms of instruction to use with 

children with DS. Other authors have recommended the use of concrete, hands on 

teaching m aterials with children with DS (Alton, 1998; Hughes, 2006) and 

highlighted how children with ID  learn by doing (Eh & Soh, 2005 ). Previous studies 

have suggested that children with DS have difficulties with intrinsic motivation and 

task perseverance (Pitcairn & Wishart, 1994; Wishart, 1993). The author of HWT®  

describes it as being a fun programme based on active participation (Olsen, 2003), 

Active participation is considered essential to occupational development (Davis & 

Polatajko, 2 0 1 0 ). The above findings, combined with previous findings discussed 

under question 2 of this current study, suggest that the HW T® facilitated active 

participation in prewriting/handwriting activities.

Teachers also identified that the variety of materials in the programme was useful as 

it enabled repeated practice. The need to enable repeated practice with children with 

DS was emphasized by the teachers in both pre and post intervention focus groups in 

this study. Lots of practice has been identified in the literature as an important 

teaching strategy for children with ID  in learning skills in general (Westwood, 2003) 

and for developing motor skills in children with DS in particular (Sacks & Buckley, 

2 0 0 3 ). The literature on motor learning also emphasizes the importance of practice 

to learning m otor skills (e.g . Asher, 2006 ).

Not all writing activities in HW T® were applicable and therefore used by the 

teachers. However, over 70%  of teachers who did use the activities reported that 

they were either "very useful" or "useful". This included the HW T® workbooks. 

However, W olpert (2 001 ) reported that teachers in their study had found workbooks 

not at all useful for instruction for children with DS. No detail regarding the type of 

workbook used is given in the study.

10.6.2 Usefulness of the structure of HWT(g)
Over 90%  of teachers (n = 4 3 ) identified the language used as either "very useful" or 

"useful". The language used was reported as easy to understand by the child in 

comments in the post intervention teacher questionnaires and also emerged as a 

them e in the post intervention teacher focus group. Given that children with DS have 

much reported language difficulties including difficulties with auditory short-term  

mem ory (Laws et al. 2000 , Chapman & Hesketh, 2001) this finding can be 

considered im portant. Fayasse, 1997 (as cited in Laws & Lawrence, 2 001 ) indicated 

that children with DS are delayed in their ability to understand spatial locatives (e.g. 

up, down, on). An understanding of these locatives is necessary for letter formation.
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Therefore, the use of a method using simple language is potentially im portant for this 

population.

In  this current study, over 85%  of teachers (n = 4 4 ) identified that the step-by-step  

approach to teaching letter formation was either "very useful" or "useful" in teaching 

the child with DS. This finding supports previous literature, which has indicated the  

use of step by step instruction with children with DS (Alton, 1998; Hughes, 2006 ) 

and recommended that children with ID  benefit most from tasks being broken down 

(W estwood, 2003 ). It  has also been identified that errorless learning techniques are 

im portant for children with DS (Fidler et a l., 2005b; Duffy & W ishart, 1994).

Over 7 5%  of teachers in this study reported the use of box outline, grey block and 

double line system as either "very useful" or "useful" in teaching the child with DS. 

Teachers in the post intervention focus group comm ented on the usefulness of the  

grey block structure in developing spatial awareness skills such as writing within a 

boundary, correct shape of letter and sizing. Bruni (1 9 9 8 ) suggests that the use of 

guidelines and boundaries is beneficial to children with DS when writing.

10.6.3 Collaborative approach
The collaborative approach was an essential elem ent in the application of the HW T®  

program m e in this study. The perspectives of teachers regarding this is discussed 

below, firstly in reference to benefits identified by the teachers to this approach and 

secondly, in reference to the outcomes of benefit in the future. These findings need 

to be interpreted within the collaborative fram ework of this current study and are 

from the post intervention focus group discussion in which 4 teachers participated.

10.6.3.1 Collaboration with parents
Teachers in this study identified the fact that parents were involved as im portant for 

the continuity of work on the programme. I t  is interesting that parents in the study 

also identified this continuity as a benefit of teacher involvem ent.

No literature was found regarding teacher perspectives on collaboration with parents 

in relation to developing handwriting skills. However, collaboration between parents 

and teachers around the educational needs of the child with SEN is considered an 

im portant elem ent of the lEP process outlined in international legislation (e.g. EPSEN, 

2004; SENDA, 2001; IDEA, 2004 ).
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10.6.3.2 Collaboration with therapist
In this study, the teachers' perspectives regarding collaboration with the occupational 

therapist were investigated as part of the post intervention teacher focus group. The 

themes that emerged all related to the benefits of the collaboration with the therapist 

in providing support, information and training to teachers.

These findings are the same as those recommended in the literature in relation to 

collaborative practices between teachers and occupational therapists (Bazyk & Case- 

Sm ith, 2010; Case-Sm ith & Rogers, 2005; Davis Rourk, 1996). These are 

emphasized by authors in particular in relation to handwriting (Bose & Hinojosa, 

2008; Chu, 1997; Feder et a l., 2 0 0 0 ). In the study by Bayona et al. (2 0 0 6 ), teachers 

reported that the opportunity to share information and communicate with the 

therapist was the most positive aspect of provision of an OT collaboration service.

In relation to support, teachers in the post intervention focus group identified the 

contact with, and the support of, another professional opinion as beneficial in relation  

to children with SEN.

''Participant was the benefit of having another professional with an

expertise in the area just looking at the child and saying -  try this -  which is a 

very simple little thing to try but I  had never heard of it before"

This can be considered to be related to the idea of 'refram ing teacher perspectives' 

by providing a more in depth understanding of how the child's difficulties impact on 

their functional performance, which is suggested by Case-Smith and Rogers (2 0 0 5 )  

as an im portant role of the collaboration of occupational therapists with teachers.

The teachers also identified the them es of additional information and advice 

regarding child specific adaptations and training on the use of HW T® as beneficial. 

Bayona et al. (2 0 0 6 ) discusses how more teachers reported using child-individualized  

strategies after OT consultation. Also teachers who were using child-individualized  

strategies prior to intervention reported that these strategies were significantly more 

effective a fter intervention. The need for occupational therapists to provide education  

to teachers on particular issues relevant to schoolwork had been identified in the  

literature (W ehrm ann et a l., 2006), The provision of health professional involvem ent 

in assessment for children with SEN has been highlighted in recent Irish policy 

developments (EPSEN Act, DES, 2 0 0 4 ).
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10.6.4 Outcomes of benefit in the future
Teachers in the post intervention focus group were asl<ed to comment on outcomes 

of benefit in the future to teachers. The outcomes identified were: the provision of 

practical guidance, support of OT expertise and teacher education. These concur with 

the themes identified as beneficial and recommended in the literature (Bazyk & Case- 

Smith, 2010: Case-Smith & Rogers, 2005; Davis Rourk, 1996).

Practical guidance
Three areas where the need for practical guidance in relation to the development of 

handwriting was identified in the post teacher focus group: advice regarding suitable 

writing aids, posture and seating and development of fine motor skills. Findings from 

the data gathered in the pre-intervention questionnaires suggested that teachers 

were aware of these 3 areas as difficulties for the children w ith DS. They reported 

using strategies to facilitate posture, such as modelling/ emphasizing correct posture, 

verbal prompts and adaptations. However, the need for specificity of advice and 

professional back up in decision making were identified. The need for this practical 

guidance is supported by the finding in this study that many of the children had 

postural difficulties; with 32 children (N=46) or 69.56% of the sample being 

recommended the use of a sloped writing board, and 12 (26.08% ) were 

recommended specialised seating during the study. Adaptive tools to facilitate pencil 

grasp were also recommended.

The importance of the provision of advice regarding suitable aids to facilitate writing 

posture has been outlined in the literature in relation to OT intervention for 

handwriting difficulties (Chu, 1997; O' Brien & Williams, 2010). These findings 

support the need for OT input regarding the individual needs of the child with DS in 

relation to prewriting/handwriting skills development.

Support of OT expertise

The support of OT expertise was expressed in the post intervention teachers' focus 

group:

"  Participant B: I  th ink tha t a t the m inute there is such a m ultip lic ity o f 

children with Learning Difficulties coming before us tha t you need to be an 

expert on all types o f things and we are not experts a t anything and we don't 

have any great input from anyone so we are pulling it  from books and the 

In te rne t and wherever and you are always afraid tha t you are getting i t  wrong 

-  so even to have another profession on the outside tha t you can refer to  -  its 

fantastic

All participants: Yes i t  is definitely"
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Teacher education

In this study, participants in both the pre and post intervention focus groups 

articulated that there was a lack of training in relation to handwriting difficulties of 

children in general and children with special needs, both pre and post qualification. A 

US study by Graham et al. (2 0 0 8 ) found that only 12%  (n = 169) of teachers reported 

being adequately prepared to teach handwriting following their undergraduate 

training. The teachers in the current study identified the need for OT involvement in 

undergraduate teacher professional education and in continuing professional 

developm ent (CPD) for resource teachers around issues related to handwriting, 

including developm ent of fine motor skills in general. Of note is that these 

suggestions support previous Irish literature on this topic.

Doherty and Egan (2 0 0 9 ), in their study with primary school teachers, identified CPD 

for Irish teachers of children with DS as a key issue in providing high quality inclusive 

education. Other Irish studies have highlighted the need for additional teacher 

education, including undergraduate level in special educational needs in general and 

curriculum differentiation strategies (Gash, 2006; Shevlin et a l., 2008 ). W ehrmann  

et al. (2 0 0 6 ) also recommended OT involvement in formal teacher professional 

education (undergraduate) and in continuing professional developm ent (post 

graduate CPD) in relation to fine motor skills development.

10.6.5 Conclusions regarding teacher perspectives
The results on the usefulness of the content and structure of the HW T® program m e  

indicate that this program m e provided a useful teaching method for developing 

handwriting skills in children with DS in this study. The findings would indicate that 

the combination of a variety of manipulative materials, step by step approach, 

structured approach and simple language impacts on the ability of this approach to 

engage the child with DS and facilitate skill development.

The findings in this study support the model of collaboration between teachers and 

occupational therapists advocated in the literature including education, provision of 

information, recommendations regarding task/environm ental adaptations. This study 

adds to the body of literature related to the aspects of OT collaboration that are of 

importance to teachers, situating it in an Irish context and specifically in relation to 

collaboration around handwriting. However, as identified in the literature, there is a 

dearth of information about w hat are the aspects of collaboration that impact on 

outcome: the process of collaboration (Villeneuve, 2009). This current study is a 

unique and significant developm ent in this area situated in the Irish context.
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10.7 Research question 4: Perspectives of the parents 

on the application of the programme

In  this study, 100%  of parents (N = 4 6 ) reported in the pre intervention  

questionnaires that it was either "extrem ely important", "very important" or 

"im portant" that their child would progress at handwriting. Over 7 0%  rated it as 

"extrem ely important". Qualitative comments by parents in relation to importance 

were that it was im portant for independence in later life ( n = l l )  and to school 

progress/inclusion (n = 1 0 ). The importance placed on learning to write by parents 

concurs with findings of Trenholm and Mirenda (2 0 0 6 ) that 18 .8%  of parents (n = 56) 

of children with DS aged 5 years 1 month to 9 years had rated learning to write as 

one of their top 3 goals. These findings of parent perspectives perhaps reflect the 

value placed on handwriting within society in general and the emphasis placed on 

handwriting in the school curriculum.

These findings are interesting given the low abilities levels in relation to 

prewriting/handwriting abilities and significant difficulties with pencil grasp of the 

children in level 1 as previously discussed. I t  is noteworthy that the level of OT 

intervention received prior to the study was either none (5 0 % , N = 4 6 ) or minimal 

(5 0 % ) as reported by parents (and discussed later in this chapter). These findings 

suggest that there may have been a gap in parental understanding of the complex 

processes involved in handwriting and the demands that it makes on their child. 

There is a need therefore for parental education to address this. Parental education 

has been identified in the literature as an im portant part of fam ily centred services 

(Jaffe et a l., 2 010 ). These findings also highlight the need for the issue of the  

individual needs of the child not being obscured by parental/societal expectations of 

the importance of handwriting when the individual child m ay require more 

appropriate educational goals.

10.7.1 Usefulness of the content and structure of HWT®
Results on the parent perspectives mirrored that of the teachers regarding the  

usefulness of the content and structure of H W T® . A brief sum m ary is provided 

below. The findings need to be viewed within the fram ework that the parents' use of 

HW T® was guided by the occupational therapist's input into the decision about the 

appropriate starting point in the programme, the appropriate content level and goals 

for the individual child. Ongoing collaboration during the intervention between 

therapist and parent occurred during group intervention and telephone contact.
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Over 85% of parents (n=41) identified the variety of materials in HWT® as "very 

useful" or "useful" in the post intervention parent questionnaires. Qualitative 

comments identified that the manipulative materials facilitated interest and 

participation. These themes also emerged from the post intervention parent focus 

group. These comments were sim ilar to those reported by the teachers. All 

respondents (n=42) reported finding the step-by-step approach to letter formatior 

and 90% reported that the language used in HWT® was either "very useful" or 

"useful". These also emerged as themes in the post intervention parent focus group. 

No studies were found in the literature that have investigated parent perspectives 

regarding usefulness of HWT® which can be compared with these results. The fact 

that the findings of both the teacher and parent perspectives on the usefulness of 

HWT® are sim ilar adds strength to the findings of this study. I t  also suggests that 

HWT® has value as a teaching method for children with DS.

10.7.2 Collaborative approach
The themes which emerged from parental comments in the post-intervention focus 

group in relation to the aspects of collaboration with teachers, therapist and within 

the group settings were mainly of the positive benefits of the collaborative approach 

used. Six parents participated in the focus group.

10.7.2.1 Collaboration with teachers
In this study teacher involvement was considered very important. All parents 

reported in the post intervention parent questionnaires that the involvement of the 

teacher was relevant to the ir ability to implement HWT® with their child. Qualitative 

comments given in the questionnaires and themes identified in the post-intervention 

focus group identified that the continuity of work on the programme by teacher 

involvement was viewed as very important by the parents. The continuity in the use 

of the approach by teachers was reported in the parent focus group to be a support 

to parents as it took the pressure off them to make time for the programme during 

homework. This was important as parents reported both in the qualitative comments 

in the questionnaires and In the post intervention focus group that often the child 

was tired or not 'in the mood' to engage with the programme after school. As one 

participant expressed it:

"Partic ipant B: ... because he is after doing i t  in school so ive didn 't have to 

p u t so much emphasis on getting this done and getting that done a t home -  

whereas i f  he wasn't in the hum our you would say -  righ t - you did this today 

in school and he would be doing it  again tomorrow"
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No studies on parents' perspectives of collaboration with teachers in relation to 

handwriting were found in the literature. These findings therefore have the potential 

to contribute to an area where there is a dearth of literature.

10.7.2.2  Collaboration with therapist
The collaboration with the therapist was commented on in the focus group as being 

of benefit to parents. The two themes of support and practical guidance were 

highlighted as beneficial by parents in this current study. The therapist role in 

supporting the parents was im portant in facilitating parent involvement. As one 

parent com m ented;

"Partic ipant C: I  also feel that you start out with great intentions...And if you 

let it slip at all it can slip for a couple of days or a week or whatever during 

the holidays -  or whatever it might be and you need to know that you are 

going to have someone there -  even if its just to say -come on!...you just 

need that there -  or even to ask you -  have you done this or you have that to 

do? You just need that there, no matter what it is "

In relation to practical guidance, the parents valued the practical advice, such as 

specific ideas on improving pencil grip. Parents also reported that therapist 

involvem ent was essential to teacher involvement.

Support and practical guidance have been reported in the literature as im portant in 

models of fam ily centred care (Hum phry & Case-Sm ith, 2005 ) and as the 

expectations that parents have of what occupational therapists can provide (Hessell, 

2 004 ). The findings of this study concur with previous reports of parents valuing the 

provision of specific information (McWilliam et al., 1998) and technical expertise and 

skills (Blue-Banning et a l., 2004) when working with therapists.

All the above findings and those reported previously by teachers in relation to the 

benefits of collaboration, support previous findings from other studies indicating that 

multi disciplinary assessment and support (including occupational therapy) is 

im portant to the effective inclusion of children with DS (DSA, 2004; Johnson, 2006; 

Doherty & Egan, 2 0 0 9 ). The findings also support the recommendation from the 

recent Irish study on the inclusion of children with DS in m ainstream , for the 

developm ent of collaborative models in relation to intervention programmes in 

schools (Doherty & Egan, 2009).
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10.7.2.3 Group intervention
Parent perspectives of the group sessions were explored in the post intervention  

parent focus group. The results suggest that the direct intervention offered by the OT 

was beneficial to the parent and child.

Parents identified the group tasks being at the child's level as beneficial. The benefit 

of this was identified as the group providing a setting where the children could have 

a sense of achievem ent, build confidence and develop skills. Parents also valued the 

group sessions as a forum where the children could work alongside other children. 

The benefits of this were that it provided practice opportunities and it was 

motivational to the child. One disadvantage of the group sessions identified by one 

parent was that it could encourage modelling of unwanted behaviour by the child.

Direct intervention is one of the models advocated in family centred services (Jaffe et 

al., 2 0 1 0 ). The findings of this study concur with reports by parents, of the 

importance of an increased sense of self worth and perceived changes in the child's 

abilities as an outcome of therapy intervention for their child (Cohn, 2 0 0 1 ). The 

author had also reported that parents perceived participation in activities as an 

im portant outcome of therapy intervention. The findings support the 

recommendations in the literature that a therapeutic relationship between child and 

occupational therapist should be motivating and provide encouragem ent (Case- 

Sm ith, 2 0 1 0 ). The parental report suggests that the use of direct OT group 

intervention was beneficial to supporting engagement and participation and is 

therefore an im portant part of OT intervention for supporting the occupation of 

prewriting/handwriting developm ent in children with DS.

10.7.3 Outcomes of benefit in the future
One of the parental suggestions of the outcomes of the study also indicates that they  

found the intervention approach of benefit, with parents requesting that this type of 

intervention could be continued. This is of importance to occupational therapists in 

informing the planning of services for children with DS in Ireland.

Other outcomes suggested by parents in the present study were in relation to the  

presentation of the findings of this study to the Departm ent of Education and Science 

(DES) and provision of training in HW T®  to teachers. The parents expressed the  

desire that the findings could be considered in future curriculum developm ents and 

that this could be beneficial to other children with special needs as well as children 

with DS.
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These findings support the previous findings by W olpert (2 0 0 1 ) who reported that 

parents of children with DS perceived the form at of the curriculum in the classroom, 

especially the use of hands on materials and visual cues, as im portant to successful 

inclusion.

10.7.4 Conclusions regarding parent perspectives
The findings for parents corroborate those of the teachers in relation to the 

usefulness of the content and structure of H W T® . The findings would indicate that 

the combination of a variety of manipulative m aterials, step by step approach, 

structured approach and simple language impacts on the ability of this approach to 

engage the child with DS and facilitate skill developm ent. These results combined 

with the increased interest of the child reported by teachers and parents strongly 

indicates that HW T® provided a useful teaching method for developing handwriting 

skills in children with DS in this study. Perhaps it is the fact that the HW T® is 

developm entally arranged, allowing it to be pitched at the right level for the child, 

that is most useful.

The findings also suggest that the 3 way collaboration approach used in this study 

was a im portant factor in enabling the parents to engage with their child in using 

HW T®. The findings also suggest that the inclusion of a combined approach of direct 

OT intervention along with collaboration was valued by and of benefit to parents and 

that continuation of this kind of intervention was im portant. Perhaps this approach 

m et parent expectations of occupational therapy of wanting 'individualized and  

flexible interventions' {p.8)  as has been reported as by Hessell (2 0 0 4 ).

10.8 Research question 5: Factors impacting on the 

practical implementation of HWT®

The application of HW T®  in this study occurred within the Irish educational system  

and this raised a number of issues which will now be discussed. Some other factors 

that emerged as relevant during the study will then be discussed.

10.8.1 Practicalities of implementation within the Irish primary 

school curriculum
The findings of this study suggest that two areas of concern emerged in relation to 

the integration of the HW T® with the Irish curriculum, for both parents and teachers. 

Firstly, the fact that the children with DS were following a different scheme from their
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peers in class was reported by 4 6 .7 %  (n = 4 5 ) of teachers and 25 .58%  of parents 

(n = 4 3 ) as a limitation to their ability to use HW T®. This was connected to the 

second issue of the emphasis on teaching capitals first in HW T® with 4 4 .4 %  of 

teachers (n = 4 5 ) and 32 .5  %  of parents (n = 4 3 ) reporting this as a lim itation. This 

conflicts with the teaching of lower case in the Irish curriculum. These were mainly 

an issue in relation to children at level 1 (n = 2 8 ) of the programme who are at the 

prewriting stage. The prewriting level of the HW T® teaches capitals only, as these 

are developm entally easier. This led to a lack of agreem ent in this current study, 

between teachers and therapist regarding which letters to teach the child (with no 

agreem ent in 7 cases and only some agreem ent in 5 cases). While time was invested 

in collaboration during this study, with an emphasis on ongoing problem solving, 

there was a lack of ongoing face-to-face contact with teachers with the exception of 

information meetings and training sessions. The implication of this finding for 

practice is that it indicates there is a need for more contact between teachers and 

occupational therapists to reach agreem ent on jo in t goals when dealing with children 

with complex needs. The importance of investing tim e in developing collaborative 

practices has been highlighted in previous studies, as well as the need for 

occupational therapists to become team  members in educational settings (Bose & 

Hinojosa, 2008; W ehrm ann et a!., 2 006 ).

Interestingly, while over 85%  of teachers of level 1 children (n = 28) identified that 

good posture and good fine m otor skills were either "very important" or "important" 

to handwriting in children with DS, over half identified poor fine motor skills, 

(including pencil control) and a third identified staying on task/attention as the main 

difficulties in relation to handwriting.

These findings highlight both a shared understanding and a conflict between the OT 

and the educational approach to handwriting development. The OT approach is based 

on viewing handwriting within the context of a complex motor skill, requiring the 

presence of pre-requisite skills including among others pencil control, eye hand 

coordination and ability to copy basic shapes and is influenced by cognitive processes 

such as attention, m em ory, motivation (Chu, 1997; Schneck & Amundson, 2010). 

From this perspective, the HW T®  applies the principle that capital letters are 

developm entally easier to form.

The educational approach to teaching of lower case first is based on the emphasis 

within education on the developing of handwriting skills as related to literacy. 

Typically, reading schemes in prim ary school are based on text written in lower case 

and learning to read and to write are considered as occurring at the same time

265



(Tem ple et a l., 1993, Me Gee & Richgels, 2 0 0 0 ). Thus, popular literacy schemes, for 

exam ple jo lly phonics (Lloyd, 1992), and letter land (Wendon, 1992) emphasize 

learning of lower case letter formation and letter sounds. The Irish curriculum  

guidelines in relation to handwriting at present contains little detail regarding 

prewriting or handwriting skill development, emphasizing that most tim e should be 

spent on the developm ent of written expression or writing processes (DES, 1999).

There is a difficulty with applying such an approach to the children within this study. 

The prerequisite prewriting skills necessary to support learning to write, or writing 

readiness, have been established in the literature. These include the ability to hold a 

writing im plem ent, eye-hand coordination, the ability to form basic strokes smoothly 

and letter perception (Donaghue, 1975; Lamme, 1979). I t  has been suggested that 

starting formal handwriting instruction before attending to the developm ent of the  

pre-requisite skills can cause failure by the child and thereby decrease motivation to 

write (Lam m e, 1979). These were areas of difficulties for the children in level 1 of 

this study. I t  is suggested by the results of this study that the level of motor 

developm ent and pencil grasp of children with DS at a prewriting stage was delayed. 

Twenty five children in level 1 (8 9 .2 8 % ) (n = 28 ) had pencil grasps that were 

im m ature and some were unable to form basic strokes such as vertical and horizontal 

lines. Seven of the children in level 1 were reported to have no reading ability and in 

some cases poor understanding of cognitive concepts in relation to positional 

language during HW T® tasks. I t  has been suggested that as reading and writing 

ability typically develop together, a child unable to recognize letterform s and 

understand that these letterform s represent written language cannot be expected to 

write (Schneck & Amundson, 2010 ). This, therefore questions the meaning and 

relevancy of handwriting goals for children with DS at this level. Of particular note 

was that the collaborative individualized goals agreed in this study for 13 (4 6 .4 2 % )  

of the 28 level 1 children, focused solely on learning to write the letters in their 

name. This was to accommodate their difficulties with prewriting skills and to be 

functionally relevant to the child. The need to use functional goals for handwriting, 

when children have difficulties with the prerequisite skills of handwriting has been 

suggested in the literature (Schneck & Amundson, 2010 ).

I f  one looks to the definition of curriculum differentiation, we see the need to modify 

and match curriculum objectives and teaching methods to the "pupil's individual 

abilities, educational needs and learning styles" (Bird et a l., 2000 , p . l ) .  In the case 

of 5 of the children in level 1 of this study, findings suggest that their level of ability 

was at a pre prewriting level and all other children in level 1 had difficulties with 

prewriting skills. Therefore, the applicability and relevance of principles of the
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standard curriculum, in relation to teacliing of handwriting, is questionable for some 

of the children with DS in this study.

However, a conflict appeared to exist for teachers in this study between the 

individual learning needs of the child with DS and ensuring access to the primary 

school curriculum. These findings support those in a recent Irish study where class 

teachers acknowledged adapting teaching approaches for children with DS was 

im portant but highlighted the problem of balancing the individual learning needs of 

the child with the prim ary school curriculum (Doherty & Egan, 2009 ). This highlights 

the potential difficulty of teacher expectations of the primacy of the curriculum and 

handwriting importance over the actual issue of the individual needs of the child and 

what constitutes relevant educational goals for children with DS. Vaughn and 

Schumm (1 9 9 5 ) have argued that one of the components of what they term  

'responsible' inclusion, is the developm ent of ways of adapting the curriculum and 

use of alternative teaching strategies to m eet the individual needs of students with 

SEN, rather than just exposure of children with SEN to the same curriculum and 

teaching methods as other children.

The lack of attention paid to handwriting in the Irish curriculum emerged as a them e  

in the post intervention teacher focus group of this study, with one teacher 

commenting on the importance of focusing on the development of fine m otor skills 

prior to handwriting. Authors have commented on the lack of importance placed on 

the developm ent of handwriting skills in school curricula at an international level and 

on the need for greater emphasis being placed on teaching handwriting skills 

(Graham , 1999; Medwell & W ray, 2008 ).

The curriculum as it currently stands implies a certain level of ability having been 

reached by the child prior to the start of working on literacy/handwriting skills. It  

does allow for practice of prewriting skills, such as fine motor skills, in the initial 

stages to instruction. However, the findings of this study indicate that this needs to 

be modified to m eet the individual needs of children with DS. Therefore, there is a 

need to investigate the handwriting guidelines in relation to developing prewriting  

skills th a t will support both typically developing children and children with DS or 

other special needs. In particular, the results of this study indicate that the issue of 

fine motor skill developm ent, especially the developm ent of more m ature levels of 

pencil grip needs to be addressed for children with DS. As handwriting is a complex 

skill involving many sensory, perceptual, motor, cognitive, psychological processes 

(Schneck & Amundson, 2 0 1 0 ), consideration to other underlying skill developm ent 

may also need to be addressed to m eet fully the complex needs of this population.
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The role of OT in handwriting curriculum developm ent for children with SEN has been 

reported by the American Occupational Therapy Association (AOTA, 2 0 0 3 ).

While this study highlights the conflicts between occupational therapists and 

teachers, w hat conclusions can we draw about possible resolutions to these? 

Resolutions can only be addressed through jo in t problem solving endeavours 

between teachers and occupational therapists, which support collaboration. 

Collaborative practice is, therefore, both the solution and the process by which 

solutions can be obtained. The results of this study suggest that there was a need for 

an investm ent of tim e and ongoing contact between occupational therapists and 

teachers to address differences in perspectives regarding the issues of integrating  

individual child needs with the curriculum. This needs to occur at an individual basis 

in practice, such as OT involvem ent in formal lEP m eetings and/or discussion with 

staff regarding how recommendations could be integrated within teaching plans. Only 

with this can the true collaborative process of jo in t problem solving and shared 

expertise be realized in practice. This would change the role of occupational 

therapists as external experts providing advice; which was suggested in the study by 

Bose and Hinojosa (2 0 0 8 ) as leading to poor im plem entation of intervention  

strategies; to being a team  m ember.

This requires occupational therapists to develop an in depth understanding of 

curriculum content and fram eworks, as well as the need for education at 

undergraduate and post graduate level in relation to working collaboratively in a 

team based, problem solving m anner (as also recommended by Bose and Hinojosa, 

2008). Collaboration needs also to occur at a policy level, to enable the integration of 

OT knowledge of the individual needs of children with DS, in relation to 

prewriting/handwriting developm ent, with the latest pedagogical theories. For 

example, recent Irish primary curriculum (DES, 1999) developments and frameworks  

have emphasized the use of play in early childhood education 0 -6  years, (which 

includes the first classes of primary school). These fram eworks include; Aistear: The 

Early Childhood Curriculum (NCCA, 2009) and Siolta: The National quality fram ework  

for Early Childhood Education (CECDE, 2006 ). These curriculum fram eworks provide 

an opportunity and a challenge for occupational therapists to work collaboratively 

with educational colleagues to embed and integrate OT strategies for facilitating  

em ergent writing/handwriting skills for children with DS. Results of this current study 

also point to collaborative research opportunities around collaborative processes and 

investigating em ergent handwriting/writing and literacy skills for children with DS.
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10.8.2 Practicalities of staff implementation
Results in the current study indicated that SNAs played a significant role in helping to 

im plem ent the programme with the children. I t  has been suggested in the literature  

that often the role of SNAs in the Irish school system involves educational input 

rather than just care which has been used to define their role in official documents 

(Lawlor & Cregan, 2003 ).

Comments in the post intervention teacher focus group recognized the fact that 

HW T® was most suitable on a one to one basis outside of the classroom. In this 

current study, im plem entation of the programme occurred outside of the classroom, 

in a o n e -to -o n e  setting by resource teachers or SNAs. In the post intervention focus 

group, teachers commented on the difficulties with attention span and the child 

coping with distractions within the environm ent, as being the reasons why one to one 

sessions outside of the classroom were preferable.

"Participant C: I  found that the child I  was doing it with in Junior Infants and 

I  found that the amount of material and resources that were involved really 

just leant itself to working one to one with the child and also his concentration 

span would not allow this to be carried out in class 

A ll partic ipants: No

Participant C: There is just too much going on -  it would have to be an 

intense one to one session -  strictly supervised and that's how this child 

succeeds but it worked well that way and then maybe when it came to writing 

in the grey box then the SNA was able to carry out some of that with the 

child"

These findings concur with those of W olpert (2 0 0 1 ) where 189 general education 

teachers of individuals with DS (aged 4 -2 0  years) who were attending mainstream  

classes identified individual instruction as the most effective teaching approach, 

followed by small group instruction. Whole class lessons and large group instruction 

were reported as not at all effective. Sim ilarly, Gilmore et al. (2 0 0 3 ) found that over 

half of 258 Australian teachers reported that a regular classroom was not the best 

setting for children with DS. The need for separate instruction outside of the 

classroom has been indicated as being more suitable by Irish learning support and 

resource teachers, in reference to children with mild intellectual disabilities (Travers, 

2 006 ).
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10.8.3 Time factors
Over 60% of teachers (n=46) and 80% of parents (n=43) indicated in this study that 

tim e available was a relevant factor in their ability to implement HWT®. Parents 

reported finding it difficult to f it in the programme along with other homework. Both 

parents and teachers reported that the child being involved in a number of other 

programmes also limited the ir ability to implement HWT®. Previous studies in the 

literature have also reported how finding time to implement home programmes 

recommended by therapists was reported as difficult by parents (Hinojosa, 1990; 

Anderson & Hinojosa, 1984; Hinojosa & Anderson, 1991; Law & King, 1993).

10.8.4 Specific child and programme factors
Parents in the post-intervention focus group reported how the child perceiving the 

programme as fun and therefore being willing to engage in the programme as 

helpful. Segal and Beyer (2006) had reported the child's responses to HWT® as a 

significant factor, reported by parents, in influencing the ir ability to continue with 

home programmes.

Parents in the post-intervention focus group identified that the programme content 

being at the right level, with tasks broken down for the children, was helpful to the ir 

ability to implement HWT®. Other themes identified by the parents were that HWT® 

was user friendly as it was easy to implement in short periods of time and the 

manageable amount of programme homework was im portant to the ir ability to 

implement it.

Studies have discussed the need for home programmes to be integrated with the 

daily routines (Cantu, 2003) and that this will not occur if home programmes are 'too  

burdensome' (Segal & Beyer, 2006, p.508). This links to other findings by Hessell 

(2004), who concludes that parents wanted 'individualized and flexible interventions' 

from OT interventions. Segal and Beyer (2006) have reported how effective the 

parents perceive the programme to be as a significant factor influencing the ir ability 

to implement home programmes. Paige-Smith and Rix (2006) reported that parents 

struggled with implementing programmes when the ways that they interacted with 

the ir child did not achieve the goals set by the therapist. Graham et al. (2008) had 

identified how it was important for the action plan during intervention be perceived 

as 'doable' and 'relevant'. The findings suggest that the structure of HWT® was able 

to facilitate active involvement of parents and children with DS in this study. 

Teachers and parents identified the child's level of health as a barrier to the ir ability 

to implement the programme.
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10 .8 .5  Access to OT services

I t  is of note that the parents reported a minimal amount of OT intervention received 

by the children in the pre intervention questionnaires. Fifty percent of parents (n=46) 

reported having received no occupational therapy service. A m ajority of those who 

had received OT intervention previously reported this as consisting of a short block of 

weekly intervention (4-6 one hour sessions). Given the complex needs of the children 

in this study, this is a finding of significant concern. From a practical perspective, this 

lack of OT involvement necessitated the assessment of postural needs of the children 

becoming part of the application of the programme.

Within the Irish context, a pertinent current issue is that of resources. I t  is especially 

pertinent to occupational therapists, where a lack of therapists has been identified 

(Bacon report, 2001) and the implementation of the EPSEN Act (DES, 2004) and the 

allocation of therapy posts to support assessment of need for school aged children is 

ongoing (HSE,2009b). The findings of this study support the teacher/parent report in 

difficulties of accessing OT services for assessment and support for children with DS. 

A recent Irish study Egan and Doherty (2009) concluded that one key issue in 

ensuring that children with DS achieve the most from educational placement was the 

availability of multidisciplinary assessment and support.

10 .8 .6  Conclusions regarding practical im plem entation
In order to facilitate the inclusion of children with DS; specific goals related to, in this 

case to prewriting and handwriting, were needed within the context of a collaborative 

approach. Given the wide variability of ability in this group, the individualization of 

goals was crucial. The lEP development process, if implemented by a team approach, 

has potential to enhance this practice. In this study, occupational therapy input into 

individualization of goals, and modifications to task and environment, and 

collaboration with teachers and parents were important elements to how HWT® was 

applied by the teachers and parents. These findings suggest that there is an essential 

role for OT in supporting educational goals in relation to prewriting/handwriting for 

children with DS. Overall the findings of this study indicate that Irish occupational 

therapists have a role to play in teacher/parent education, identification of individual 

needs of the child and enabling appropriate curriculum differentiation and 

development to facilitate the educational goals of the child with DS in relation to 

prewriting/handwriting skills development.

Factors such as time lim itations and child's level of health were barriers to 

implementation. However the step-by-step approach and user friendly layout of the 

programme were reported as facilitating use of the programme.
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Factors such as time limitations and child's level of health were barriers to 

implementation. However the step-by-step approach and user friendly layout of the 

programme were reported as facilitating use of the programme.

Other findings suggested that the programme was most appropriately implemented 

on a one to one basis, outside the classroom and that the children had received none 

or minimal OT services prior to the study.

All the above findings are significant, given the current emphasis on inclusion of 

children with DS and curriculum differentiation endorsed by recent policy 

developments in Ireland (e.g. EPSEN Act, 2004). It suggests that further exploration 

of the values and models of inclusive education for children with DS needs to occur. 

This issue will now be discussed with reference to the OT role within this.

10.9: OT role in supporting inclusion of children with  

DS

This study contributes important information about the practicalities of implementing 

inclusion policy related to the particular skill of handwriting in a real life Irish context. 

A dearth of studies on outcomes of inclusive practice in the Irish context has been 

highlighted for children with SEN in general (Shevlin et al., 2008; Doherty & Egan, 

2009) and children with DS in particular (Kenny et al., 2005). In essence, the 

findings of this study highlight, at a practical reality level, the tension that has been 

expressed by a number of authors regarding the rhetoric of full inclusion and the 

need to meet the individual needs of children with disabilities (Hornby, 1999: Hornby 

& Kidd, 2001; Crockett, 2000; Zigmond et al., 2009).

Recent inclusion policy developments have advocated for the differentiation of the 

curriculum and provision for individual needs within the classroom setting. However, 

the results of this current study indicate, that due to the complexity of the children's 

individual needs, that these may not be the most appropriate options for children 

with DS. As Hornby (1999) suggests:

"...the level o f inclusion should be decided on the needs of each individual

child and the exigencies of each situation...then the focus of special educators 

can return to that of meeting the individual needs of pupils with SEN rather 

than attempting to make 'one size fit a ir ' ( p. 157).
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One fundamental issue raised by the results of this study, is the differentiation of the 

general curriculum to meet the individual needs through the identification of 

appropriate and relevant educational goals for children with DS. For some of the 

children at a very low developmental level in this study the relevancy of handwriting 

goals was questionable.

There needs to be more debate about what types of educational outcomes are of 

value to this population, in supporting participation in education that has relevance 

and meaning to the child now, and that prepares them for participation in an 

individually meaningful adult life. As Ee and Soh (2005) state there is a need for 

curriculum planning for individuals with ID that focuses on future needs or "forward 

looking", emphasizing skills that are functionally relevant throughout life. This is 

necessary to meet the aim of inclusion stated in the EPSEN Act (2004):

"to assist children with special educational needs to leave school with the 

skills necessary to participate, to the level o f their capacity in an inclusive way 

in the social and economic activities of society and to live independent and  

fulfilled lives" p .5

Rather than the focus being on how to fit the child into the current curriculum, this 

debate needs to become "child-needs first". This debate can only occur with all 

parties present -  therapists, teachers, other professionals and parents/ child. Authors 

have suggested that OT has a unique contribution to make to the understanding of 

participation in activities through its emphasis on personal meaning and autonomy 

during occupational performance, an aspect that is not emphasized in the ICF 

classification (Hemmingsson & Jonsson, 2005; Jonsson, 2007). Active participation 

by the child in the activity, which should ideally occur in a naturalistic context, 

indicates that the activity has both purpose and meaning for the child and is 

considered to be an important part of therapeutic occupation (Fisher, 1998). This 

suggests there is a need for a broad perspective by occupational therapists to 

investigate ways of supporting the development of handwriting skills within the 

framework of active participation goals around emergent handwriting/writing. This 

would include input at pre-school age as well as school age. It could include 

integrating aspects of the HWT® programme, as appropriate, given that the findings 

of this study would indicate that the use of concrete materials in the programme had 

a positive effect on participation of the children.
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How therefore can this study inform OT practice with regards to supporting inclusion 

of children with DS? To answer this question the researcher suggests that as a 

profession, we need to preserve identification with the fundamental principles of 

occupation. This includes use of the new developments in ecological models of 

occupation, which emphasise the importance of contextual factors to occupational 

development, to guide our practice.

Humphry states that

" ..occupations are defined as coherent patterns of action that emerge through 

transactions between the chiid and environment and are things the child 

wants to do or is expected to do (Humphry, 2002; Spitzer, 2003)" Humphry, 

2009, p. 22

In this study there was an expectation that the children would be involved in 

developing handwriting skills, yet for some of the children this was not an 

appropriate educational goal. Societal investment in children's occupations is 

suggested by Humphry and Wakeford (2008) to be one of the change mechanisms 

for children's occupations. We need to question the expectations within the 

educational system for activities of prewriting/handwriting development with this 

population. For example, perhaps the emphasis in early primary classes and/or in 

pre-school classes should be focused on developing emergent handwriting/writing 

skills (which includes literacy skills), taking into consideration all the developmental 

needs of the child with DS, including those impacting on the most appropriate 

literacy scheme to use with this population. In this way, the societal investment in 

relation to prewriting/handwriting might be more appropriately placed to enhance the 

engagement of children with DS in developing prewriting/handwriting skills at an 

appropriate level.

The key to successful inclusion is to combine the individual needs of the child with 

the societal expectations of teachers/parents and the educational and health systems 

within which the child exists. OT can play a key role in identification of individual 

needs of the child from the perspective of future participation in meaningful, 

everyday life occupations and therefore contribute to the debate regarding 

meaningful inclusion outcomes.

OT has a unique perspective to offer in our understanding of occupation which can 

greatly inform the development of relevant, appropriate education curriculum for 

children with DS. This uniqueness lies in the understanding of occupational
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performance (or function) as the interaction between the person, environm ent and 

occupation. Models such as the Ecological model (Dunn et al., 2003; Dunn, 2008) 

enable occupational therapists to consider the relevant person (sensorimotor, 

cognitive and psychosocial abilities and lim itations), environm ent (including societal 

and cultural influences such as policies of inclusion, education/health systems) and 

occupation (activities/tasks) factors that impact on how the child manages in 

occupations of everyday life. This, combined with the focus of OT practice of 

facilitating participation in everyday activities or occupations that are relevant and 

meaningful to the individual (Hinojosa et al., 2003 , Roley et a!., 2008 ), means that 

occupational therapists have much to offer in supporting the development of 

appropriate meaningful educational goals for children with DS. The client centred 

nature of OT means that occupational therapists also have a significant role to play in 

advocating for the needs of the child that will support participation in adult life. These 

occupation models fit well with the principles contained in the ICF (WHO, 2001, 

2 007 ) and with the aim of inclusion stated in the EPSEN Act (2 0 0 4 ).

As an exam ple, the ecological models could be used by occupational therapists to 

inform curriculum development for children with DS, by providing a theoretical 

fram ework for understanding the individual needs of the child with DS in educational 

workshops for teachers. Dunn's model contains the concept of 'performance range', 

which could explain the abilities of the child in relation to prewriting/handwriting, 

developing strategies to scaffold activities to provide the 'just right' challenge for the  

child. At a policy level, exploration of the use of the application of ecological models 

to inform curriculum developments would be beneficial. The PTO model (Hum phry, 

2009 , Humphry & W akeford, 2008 ) and the Ecological model (Dunn et al., 2003 , 

Dunn, 2008 ) could potentially reshape the emphasis in the education curriculum  

towards changes that would facilitate a life skills view that is about education for 

participation in society and therefore fulfil the true meaning of inclusion.

Recent changes in the Irish curriculum policy have moved to promoting play in early  

infant classes, for exam ple, play as the vehicle of learning rather than just specific 

instruction (Aistear, 2009 , NCCA; Sfolta, CECDE, 2006 ). There is much scope for 

occupational therapists and educators to collaborate together in the best interest of 

children with special needs. For exam ple, investigating how em ergent 

writing/handwriting evolves in child's play and incorporating opportunities for this 

within jun ior classes curriculum that would facilitate not jus t children with DS, but all 

children in an inclusive manner.
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All the above highlights the need for collaboration between health and education 

professions, not only at an individual level between the parent/teacher/therapist of 

each child involved, but also at the level of formal training and curriculum 

development for children with DS. A key aspect of this is that occupational therapists 

address issues both at the level of policy implementation as well as at an individual 

child level. This relates to what Wehrmann et al. (2006) commented in relation to 

occupational therapists delivering a service based on collaborative consultation:

"..An occupational therapist needs to worl< collaboratively with other 

stakeholders a t both individual and systems levels" (p. 233)

The findings of this study suggest that Irish occupational therapists need to join fully 

in the debate on inclusion practices and outcomes as advocates for the individual 

child with DS. There is also a need for Irish occupational therapists to address their 

role within appropriate lEP development, curriculum differentiation and development 

with the DES in relation to supporting the inclusion of children with DS.

10.10 Overall conclusions of the study

The following conclusions can therefore be made in relation to the application of the 

HWT® programme in this study:

Conclusion 1:

The children showed wide variability in ability in relation to prewriting/handwriting 

skills with many presenting with complex needs in relation to pre-requisite skills 

needed for writing readiness. There is therefore an important role for OT in 

identifying and supporting educational/functional goals and in assisting with 

curriculum development in relation to prewriting/handwriting for children with DS.

Conclusion 2:

Findings in the case of 5 children indicated that they were at a pre prewriting ability 

level. In the case of 13 children they were at the level of basic functional goals in 

relation to handwriting. This raises questions regarding the relevancy and 

meaningfulness for the child of educational goals focusing on handwriting for children 

with DS at this level and the need to investigate wider goals, which are future 

orientated and meaningful to the individual needs of children with DS. OT has an 

important role to play in the debate around educational expectations for children with 

DS and appropriate curriculum development.
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Conclusion 3:

A m ajority of the children obtained a positive measurable change in handwriting  

abilities. Increased participation/interest in prewriting/handwriting activities was 

reported for a m ajority of the children. This suggests that the application of the 

HW T®  program m e, using a collaborative approach, was beneficial to developing 

prewriting/handwriting skills.

Conclusion 4:

There is a lack of m easurem ent tools sensitive or appropriate to this population in 

relation to prewriting/handwriting. Those developed specifically for this study were 

able to measure changes in performance and participation and provide a tem plate for 

future development. However, results indicated that there was variability/fluctuations  

in performance in the children with DS across the 3 formal testing sessions and 

suggested that results of criterion referenced measures focusing on underlying 

components of handwriting need to be used with caution. Further piloting of formal 

child measures would need to occur with larger samples of children with DS at the 3 

ability levels identified in this study. Investigation of more ecologically valid methods 

of assessing individual child performance in prewriting/handwriting may also be 

warranted.

Conclusion 5:

The HW T® program m e, and in particular the variety of hands on m aterials it 

contains, was useful as a teaching method for prewriting/handwriting skills in the 

children with DS in this study according to teacher/ parent perspectives.

Conclusion 6:

The collaborative approach was perceived as useful by both teachers and parents 

with both recommending continuation of collaborative practices with OT and teacher 

education regarding handwriting in general and HW T® specifically. The findings of 

this study indicate that it is feasible for collaborative goal setting to occur between  

teacher/parent and therapist in relation to applying the HW T® program m e. Given the  

need for repetition and repeated practice required to facilitate learning for children 

with DS this is of importance. The findings also suggest that this collaboration needs 

to involve ongoing contact.
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Conclusion 7:

The combined approach of individualized assessment, teacher/parent education, 

direct individualized intervention and ongoing collaboration with teachers and parents 

was reported as beneficial by both teachers and parents.

Conclusion 8:

Practical factors that impacted on programme im plem entation included the child 

illness, attention span, mood and tim e limitations as reported by teachers and 

parents.

10.11 Limitations of the study

The findings and recommendations of this study should be considered with reference 

to the following param eters:

1. Lack of ability to generalize results
The results relate to this sample of teachers, parents and children and are the  

outcome of a specific intervention. Therefore, the results of this study cannot be 

generalized. However, the results are relevant to teachers/parents and other children 

in a similar context and provide an in-depth discussion of a complex social 

phenomenon that any collaborative therapeutic intervention entails.

As outlined in chapter 5, the research process involved the decision to change the 

original research design from use of an experim ental design using a control group to 

a mixed method pre-post design without a control group. The decision to adopt this 

design was deemed appropriate given the exploratory stage of the knowledge base 

around the topic of handwriting m easurem ent and the application of the HW T®  

program m e with this population as well as the wide variability in ability evident at the  

initial sampling stage of the study. In particular, the mixed methods design facilitated  

an understanding of the complex issues surrounding the process of applying the  

programme in a real life Irish setting. Within this fram ework, the findings of this 

study, while not generalizable, provide a detailed exploration/description of the key 

contextual factors that need to be considered when applying the HWT program m e  

within an Irish context. As such, this study can be considered a proof of concept 

study that is valuable as a starting point for future research. While it means that the  

improvements in performance cannot be discounted from natural m aturation or 

additional attention to the task of handwriting, it provides other valuable information 

that builds a platform for future research in this area where a randomised controlled 

trial could be applied.
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2. Use of non-standardized measures
The measures used in this study were not standardized. Therefore the results 

reported are based on non-standardized testing. Given the lack of outcome measures 

in the literature, this limitation was considered unavoidable by the researcher. The 

researcher did make attem pts to address the ecological validity of findings by 

including measures that collected data on the child's performance in a variety of 

natural settings (hom e, school, group sessions), as well as more formal assessment 

settings on an ongoing basis.

However, there were issues with the application of formal testing with this 

population, including difficulties controlling for confounding variables such as fatigue, 

and fluctuating attention span. Also, results of the application of the VM I and 

criterion referenced measures of letter formation and copying sentence tasks with 

the children in the study, indicated fluctuating performance, which made it difficult to 

draw conclusions about change in performance. This suggested that the  

m easurem ent of component aspects of handwriting might not be the best approach 

to m easurem ent.

Therefore, while the results of this study suggest a positive change in handwriting 

performance (im provem ent between trials for 41 of the children was recorded in 

relation to handwriting), they must be interpreted within the fram ew ork that, in 

essence, they provide a 'snapshot' of how the individual child performed on the day 

of testing (Richardson, 2010 ). Conducting research with a special needs population, 

such as children with DS, would appear to be inherently more variable. In future  

research caution would need to be taken to investigate the assumptions behind tests 

that have been developed on typically developing populations. Measurem ent in 

natural environments may be more accurate than formal testing situations.

The study, in essence, provides a fram ework about how change could be measured, 

within the wide variability in ability of children with DS, around the topic of 

prewriting/handwriting. As such, it constitutes an initial piloting or starting point in 

the process of developm ent of potential measurem ent tools around a particular 

program m e. Further piloting and developm ent of the measures would be essential, in 

particular, to address the issues identified for the different levels of ability.
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3. Clinical skills of therapist
I t  should be acknowledged th a t  the  clinical connponent in this study relies on the  

skills of the  therapist. The therapist in this study was experienced in working in a 

collaborative w a y  with teachers, parents and children. Due to the  com plex needs of 

th e  children and the fact th a t  the  children w ere  part of a school system , much  

negotiation was required by the  researcher/clin ician. Modifications w ere  m ade in the  

application of the  p rogram m e to suit the individual needs and circumstances of the  

children, this involved clinical decision m aking. This is acknowledged to contain  

subjectivity.

4. Conflict of dual role of researcher
The dual role of the  researcher as both researcher/clin ician m eant tha t  the issue of 

researcher bias needed to be addressed. The  balancing of both roles was an ongoing  

issue throughout the  study and required much reflective analysis, using the research  

log, to negotiate  the  issues it raised around methodological decisions such as during  

the  deve lopm ent of the research tools.

5. Conducting a clinical real life study
The study was designed to m irror a clinical real life scenario. The benefit of this  

approach was th a t  it enabled the  investigation of the application of the  HWT  

program m e, using a collaborative approach, following best practice guidelines. This  

m ean t tha t  training sessions for teachers and parents had to be a rranged, as well as 

t im e  dedicated to ongoing collaboration and individual group work. While a significant 

a m o un t of t im e  was dedicated to this process, there  w ere  limitations to this due to 

cost of conducting the study. Firstly, the researcher had to act on the dual role of 

researcher and clinician as funding was not available  to em ploy another  therapist.  

Also, the  nature  of ongoing collaboration with the  teachers was restricted to 

te lep h on e /e  mail contact ra ther than face-to -face  contact.

Despite these lim itations, the  study provides in depth information about the factors  

impacting on the  practical application of the  HW T p ro g ram m e and about the  process 

of collaboration between te a ch e r /p a ren t  and child th a t  contribute to knowledge for 

practice.
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10.12 Recommendations

Related to education services
• Teacher involvement in collaboration with occupational therapists, both at the 

level of meeting individual needs of children with DS in practice and at the  

level of curriculum developm ent and policy making.

• Collaborative research between education and occupational therapy  

researchers

• Presentation of findings to departm ent of education.

• Dissemination of findings to teacher groups through conference presentations 

and publications in education journals.

Related to OT practice and research
The findings of this study support the following recommendations:

• OT involvement in collaboration with teachers and parents regarding  

addressing the needs of children with DS in relation to the developm ent of 

prewriting/handwriting skills. Individualized and ongoing support is needed 

given the complex needs of the children.

• OT involvement in facilitating the development of relevant educational goals, 

supporting appropriate curriculum differentiation and curriculum developm ent 

and policy making for children with DS.

• Collaborative research between occupational therapy and education 

researchers.

• Contribution by OT to education workshops for parents and teachers of 

children with DS in relation to prew riting/ handwriting.

• Usefulness of the results to inform the developm ent of guidelines for practice. 

Payne (2 0 0 2 ) states that outcome data should inform the developm ent of 

clinical guidelines.
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• Potential fo r further development of the measures developed for this study by 

occupational therapists for use in assessment and as an outcome measure of 

intervention with children with DS in relation to prewriting/handwriting. The 

measurement of participation and contextual issues as well as performance is 

highlighted by the findings of this study.

• Dissemination of findings to occupational therapists working with children with 

DS through conference presentations and publications in relevant professional 

journals.

O ther

• Dissemination of findings to members of Down Syndrome Ireland. 

Recom mendations for fu rther research:
The results of this study highlight a number of issues around the topic of 

development of prewriting/handwriting skills in children with DS which require further 

research. The following is a summary of potential future research.

Studies to fu rther investigate suitable measure for prewriting/handwriting in 

children w ith DS.

Descriptive studies investigating prewriting/handwriting abilities in children 

with DS 0 -16  years.

Studies of early intervention approaches to develop emergent 

handwriting/w riting in children with DS.

Randomised controlled tria l studies related to the application of the HWT® 

programme.

Studies investigating the factors influencing participation of children with DS 

in specific interventions for prewriting/handwriting including the HWT® 

programme.

Studies of specific interventions for prewriting/handwriting, including the 

HWT® programme that can be integrated with the curriculum to support 

children w ith DS in school.

Collaborative studies with education around the nature of handwriting and 

literacy skills in children with DS.

• Studies investigating the relevance and meaningfulness of handwriting goals 

for children w ith DS.

• Studies of usefulness of handwriting skills to facilitate participation in 

everyday adult life for individuals with DS.
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Glossary
Down Syndrome

is a genetic condition resulting from the presence of an extra chromosome (i.e. 47 

chromosomes present instead of 46). Varying degrees of intellectual disability can 

result from this. Prevalence rate is approximately 1 in 650 live births (World Health 

Organisation (WHO), 1996).

In te llectual disability

Various terms are used in the literature including mental retardation, general 

learning disabilities and intellectual disabilities. For the purposes of this study the 

term 'intellectual disability ' will be used. The World Health Organisation classifies the 

level of disability according to the scores on IQ tests as follows:

Mild general learning disability/M ild Intellectual Disability;

Verbal and performance IQ scores in the 50-69 range.

Moderate general learning disability /Moderate Intellectual Disability:

Verbal and performance IQ scores in the 35-49 range.

Severe/profound Intellectual Disability: Verbal and performance IQ scores is the 

under 35 (WHO, 1996).

Lamh: a sign language system used in Ireland with individuals w ith disabilities 

Resource teacher

The resource teacher role in Ireland generally involves one to one intervention for a 

broad range of academic skills, including literacy, maths. The role of a resource 

teacher includes: direct teaching in class or outside of class, providing advice to class 

teachers regarding curriculum adaptations, meeting w ith parents and other 

professionals involved w ith the child.

Learning support teacher: Learning support teachers are responsible for literacy 

intervention.

Special Needs teacher: involves the teaching role in a special class, applying an 

adapted curriculum.

Special Needs assistant: are employed to meet the care needs of children with 

special educational needs.
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Appendix 1(a): Inform ation sent to parents regarding study

1. Cover letter from researcher to parent

2. Return slip for involvement in study

3. Parent leaflet

4. Teacher leaflet



U NIVERSITY OF DUBLIN

TRINITY COLLEGE

Siobhan MacCobb, Ph.D., M.Sc., D ipCO T 
Head
Telephone: (+353 1) 896 3212

Occupational Therapy
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, DubHn 8

Email: smaccobb@tcd.ie
Telephone: (+353 1) 896 3210 
Fax: (+353 1) 454 6363

[Cover letter from researcher to parent]
Date:

Dear Parent,

The Handwriting without T ears®  p ro g ram m e  is a fun approach  for children to help 
them to learn to  write.

My in terest is in th e  usefu lness  of this  p rogram m e for children with Down Syndrom e 
who find learning to  write by traditional m e tho ds  difficult. I f  y o u r  ch ild  a t t e n d s  a 
m a in str e a m  prim ary  s c h o o l  a n d  h a s  d if f icu lt ie s  w ith  h a n d w r it in g ,  m y s tu d y  
m ay b e  o f  in te r e s t  t o  yo u .

The title of my s tudy  is:
The application of the Handwriting without Tears® programme with 

Children with Down Syndrome attending mainstream schools in an Irish
context.

My study is designed around  working to g e th e r  with teac he rs ,  p a ren ts  and  children 
using the  Handwriting without T ea rs®  program m e. I would ask  you to  read  the  
e n c lo s e d  in form a tion  le a f le t  and  decide w he th e r  or not you are  in terested  in 
participating in th e  study.

If you are  in terested  in being involved in Group l ( s e e  information leaflet),  p lease 
discuss with your child's te a c h e r  w h e th e r  you would both a re  in te res ted  in th e  study 
and wish to  a tten d  an in form ation  m e e t in g .  If you are  in terested  in being involved 
in Group 2, com plete  th e  re levant section of the  pink form.

P le a se  c o m p l e t e  t h e  r e le v a n t  s e c t io n  o f  t h e  s l ip  th a t  h a s  b e e n  p r o v id ed  to  
your ch ild 's  t e a c h e r  w h e t h e r  y o u  a re  in t e r e s t e d  in b e in g  in v o lv e d  or  n o t  by
th e  23'"'' J u n e  2 0 0 6 .  On receipt of th e  slip I will contac t you w ith in  7 d a y s  to 
inform you of th e  details of the  information meeting .

If you know any  o th e r  pa ren t  who m ight be in terested  in this study, p lease  give my 
contact details to  them . Please note  th a t  th e  study is designed for children aged 
between 5 to lO  years .

Thank you for taking tim e to  read a bo u t  this study.

Yours sincerely.

Sandra P a tto n ,  BSc. OT
Lecturer in O ccu p a t io n a l  T h erap y  w ith  Children & S e n io r  O ccu pat iona l  
Therapist



Return slip for Handwriting w ithout Tears study

Name of Child: . 

Name of Parent: 

Address of Child:

Telephone No. of parents:

I  would be interested in attending an inform ation meeting on this study.

Signed (Parent).....................................

Name of Teacher: .....................................................................

Address of Teacher:

Telephone No. /email address of Teacher:

I  would be interested in attending an inform ation meeting on this study.

Signed (Teacher)..................................
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What is expected of you and your 
child as participants in the Non- 
Programme Group ?

You and your child will be 
required to attend for two 
handwriting assessments in
August 2006 and June 2007.

You will be provided with a 
summary of findings of study.

You will be offered training in 
and 6 group sessions using the 
programme for your child after June 
2007.

Will your name or your child’s 
name appear in my study?

Neither you nor your child will be 
named in my study. The video of 
your child’s handwriting assessment 
will be
Recorded by a research assistant 
and viewed by another therapist, but 
they will not have access to any of 
your child’s personal details. None of 
the personal details given to me will 
be shown to anyone other than my 
research supervisor.

Can you drop out of the study?

. Do I have permission to do 
this
study ?

My study has Research Ethics 
approval from all institutions 
involved.

A final request

If you wish to be in the Programme 
Group, you are asked to pass on the 
enclosed information to the teacher 
of your child. The teacher who 
deals most with your child’s 
handwriting difficulties would be 
the most appropriate, this may be 
the class teacher, learning support 
teacher or resource teacher.

Do you want to know more?

You can get more information or 
answers to your questions about the 
study and how you or your child will 
be a part of it from Sandra Patton, I 
can be telephoned at 087- 1303018, 
or emailed at pattons@tcd.ie

Thank you for taking the time to 
read this leaflet.

Handwriting without 
Tears® 

and 
your child

What am I trying to find out?

The Handwriting without Tears® 
programme is a fun programme that 
involves using music, letter shapes, 
chalkboards and other fun materials 
to help children learn to write.I am 
trying to find out if it will help children 
with their writing.

Yes, you can drop out at any time.

5 6
1
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How will I find this out?

To do this 1 am looi<ing for 
volunteers to participate in a study. 
Two groups are needed for this 
study.

The Programme Group:
You, your child and your child’s 
teacher will be involved in using the 
Handwriting without Tears® 
programme over a period of time.

Non- Programme Group:
You and your child will not use the 
programme, and will only be 
required to attend for two 
assessments of 30 minutes duration.

The researcher will assign children 
and parents who volunteer to either 
of the two groups.

What is expected of you and your 
child as participants in the 
Programme Group?

You will be required to use 
the handwriting without Tears® 
programme with your child over one 
school year, starting September 
2006,

Your child will be required to attend 
for a handwriting assessment and 
brief interview on 3 occasions.
These will be videoed and should 
not take longer than 45 minutes on 
each occasion.

You and your child will be 
required to attend the 6 group 
sessions conducted by an 
experienced occupational therapist. 
These will be once fortnightly, at a 
convenient location to you as 
possible with free parking and / or 
public transport connections. These 
will be organised between 
September and December 2006.

You will be invited to attend a 
one day training workshop on the
Handwriting without Tears 
programme at the start of 

the study.

You will be asked to fill out 
two questionnaires -  one at the
start of the study and one at the end.

Will taking part in this study 
be useful to you?

The one day workshop on
how to use the programme, should 
give you ideas on how to approach 
handwriting with your child in the 
future.

The resource pack which 
contains all the needed material and 
a step by step guide of how to use 
the programme, will be loaned to 
you for this study.

You and your child will receive 
6 group sessions with an 
experienced occupational therapist 
using the rogramme.

Ongoing support will be 
provided via telephone and or e mail 
by an experienced occupational 
therapist to answer any queries that 
you might have at any time during 
the study.

You will be given a summary 
of my findings for your child at the 
end of the study which may help you 
understand your child’s handwriting 
abilities further.

2 3 4
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•  You will have the opportunity to 
collaborate with parent, child and 
Occupational Therapist by being 
involved in this programme,

• The inform ation from  the  
findings o f this study will be 
published, it is hoped that this will 
provide valuable information with 
regard to the potential use of this 
handwriting programme with children 
with Down Syndrome.

W ill your name appear in my study?

You will not be named in my study. All 
personal details provided will only be 
accessible to the researcher.

Can you drop out o f the study?

Yes, you can drop out of my study at 
any time.

. Do I have permission to do this 
study?

My study has Research Ethics 
approval from all institutions involved.

Do you w ant to know more?

You can get more information or 
answers to your questions about the 
study and how you or your child will be 
a part of it from Sandra Patton, who 
can be telephoned at 087-1303018, or 
emailed at pattons@ tcd.ie.

Please complete the slip provided to 
the child’s parent, to confirm your 
interest in the study. Following this 
you will be invited to an information  
meeting about the study.

Thank you for taking the tim e to 
read this leaflet.

Handwriting without 
Tears® 

programme 
and

the child you teach

5 6 1
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What is the purpose of this study?

I am hoping to find out if the 
Handwriting Without Tears® 
programme will help children with 
Down Syndrome with developing 
handwriting skills.

The Handwriting without Tears® 
programme is a multi-sensory 
approach which uses music, 
movement and various materials to 
make it fun for a child when learning to 
write. As a teacher, the ongoing work 
that you carry out with the child is 
essential to the success of a 
programme such as this.

Therefore, I would ask you to read 
this information and decide whether 
you would be willing to participate in 
my study.

What is expected of you as a 
participant in this study?

• You will be required to use the 
handwriting without Tears® 
programme with the child you teach 
over one academic year, from 
September 2006 to June 2007.

• You will be invited to attend a one 
day training workshop on the
Handwriting without Tears programme 
prior to the start of the study.

You will be asked to fill out two 
questionnaires - one at the start and 

one at the end of the study

Will taking part in this study be 
useful to you?

• A one day training workshop will 
be offered to you about using the 
Handwriting without Tears® 
programme. As the programme can 
be used with all children, you may 
be able to apply this training to 
other children which you work with.

• The programme includes a pack of 
materials with a manual specifically 
written for teachers with step by step 
instructions on how to use the 
programme and workbooks. The 
necessary materials will be loaned to 
you for the duration of the study to 
enable you to use the programme with 
the child you teach.

You will have access to an 
experienced occupational therapist
throughout the study via telephone and 
or e mail to answer any queries that 
you might have about the programme.

2 3 4



Appendix 1 (b ): Parental consent form s

Form 1: Permission to use video material excluded 

Nam e of researcher: Sandra Patton

Title of study; The application of the Handwriting w ithout Tears® programme with 

children with Down Syndrome attending mainstream schools in an Irish context.

S tatem ent of participant:

I have read and I understand the information leaflet that was made available to me. I 

have been given the opportunity to ask questions about my own and my child's 

involvement in this study and any questions that I had have been answered in a way 

that I understand.

I understand that I am giving consent for myself and my child to take part in this 

study and that we can withdraw from the study at any time.

I  understand that for the purposes of the study that my child's pre, m idway  

and post study assessments w ill be videotaped. I  understand th a t I  am  

giving my consent for my child to be videoed as part of this study. I

understand th a t this study w ill be published. 1 consent to this. I  understand

that neither I  nor my child w ill be named in this study.

I consent for my child to take part in this study:

Name of c h ild ..................................................................................

Signature of parent or guardian....................................................................

I consent to take part in this study:

Name of p aren t/g u ard ian ...................................................................

Signature of paren t/g u ard ian ..............................................................

Date



statement of researcher

I have explained the study and how the participants will be a part of it. I have 

provided information leaflets and have made myself available to answer any 

questions. In the case of there being questions, I have answered these questions to 

the best of my ability. I believe that the parent/guardian understands the ir child's 

involvement in my study and is giving informed consent.

Researcher......................................................

Date



Form 2: Permission to use video material included

Nam e of researcher: Sandra Patton

T itle  of study; The application of the Handwriting w ithout Tears® programme with 

children with Down Syndrome attending mainstream schools in an Irish context.

S tatem ent of participant:

I have read and I understand the information leaflet that was made available to me. I 

have been given the opportunity to ask questions about my own and my child's 

involvement in this study and any questions that I had have been answered in a way 

tha t I understand.

I understand that I am giving consent for myself and my child to take part in this 

study and that we can withdraw from the study at any time.

I  understand th a t for the purposes of the study th a t my child's pre, m idway  

and post study assessments w ill be videotaped. I  understand th a t I  am  

giving my consent for my child to be videoed as part of this study. I  

understand th a t this m aterial may be used for educational purposes in the  

fu tu re  such as presentations at conferences to other professionals and 

students. I  understand that this study w ill be published. I  consent to this. I  

understand th a t neither I  nor my child w ill be named in this study.

I consent for my child to take part in this study:

Nam e of c h ild ...................................................................................

S ignature of parent or guard ian........................................................................

I consent to take part in this study:

Name of p aren t/g u ard ian ...................................................................

Signature of p aren t/g u ard ian ................................................................

Date



statem ent of researcher

I have explained the study and how the participants will be a part of it. I have 

provided information leaflets and have made myself available to answer any 

questions. In the case of there being questions, I have answered these questions to 

the best of my ability. I believe that the parent/guardian understands the ir child's 

involvement in my study and is giving informed consent.

Researcher......................................................

Date



Appendix 1(c): Teacher consent form

Nam e of Researcher: Sandra Patton

W orking title  of Study: The application of the Handwriting w ithout Tears®

programme with children w ith Down Syndrome in an Irish context.

S tatem ent of teacher:

I have read and understand the information that was made available to me. I have 

been given the opportunity to ask questions about the focus group and my 

involvement in it and if I had any questions, I am satisfied with the answers I 

received.

I understand that my participation in the focus group and the study is voluntary and 

that I can withdraw at any time. My withdrawal will not affect any of my legal rights. 

I understand that I can access the written transcript of my contribution to the focus 

group.

I understand that this study will be published. I understand that I will not be 

identifiable by name in the study.

I consent to take part in the focus group.

Signature of teacher...........................................................

Date...................................

Statem ent of researcher

I have explained the focus group and how the participants will be a part of it. I have 

provided information and have made myself available to answer any questions. In 

the case of there being questions, I have answered these questions to the best of my 

ability. I believe that the participant understands their involvement in my study and 

is giving informed consent.

Researcher..................................................

Date



Appendix 1(d): Quasi Experimental design at proposal stage

Note: QUAN = Quantitative, QUAL = Qualitative. Capitals used when dominant tradition, lower case when secondary 

tradition

PHASE 1

PHASE 2
Post group intervention handwriting 

measure (B) Intervention group only QUAN

Pilot project local intellectual disability 

service. QUAN/qual

Expert therapist group re: developing 

measure QUAL/quan

Literature review

Pre intervention handwriting 

Measure (A) intervention & 

Control groups 

QUAN

Pre intervention questionnaires 

For parents/teachers 

QUAN/qual

PHASE 3

c
Post intervention parent/ 

Teacher questionnaires

N

V
QUAN/qual

y

Post intervention handwriting 

Measure (C) intervention & 

Control groups QUAN



Appendix 1(e): Screening procedure form

NAME OF CHILD: __________________________________________

I  jus t need to ask you some questions so th at 1 can prepare for your child's 

handwriting assessment.

1. Does your child wear glasses? Yes No

2. Does your child wear a hearing aid? Yes No

3. Can your child use a pencil? Yes No

4. I f  yes, can your child use an ordinary thickness pencil or a 

chunky/triangular pencil?___________________________________________

5. I f  no,

a. Can your child use m arkers?_________________________________

b. Can your child use crayons?_________________________________

6. Can your child draw any shapes? (e.g. a circle)

7. Can your child write any letters? ( specify)

8. Can your child write the ir nam e?_____________________

9. Can your child write basic sentences?_________________

10. Does your child find it easy to follow verbal instructions?

11. Does your child use 'Lamh', or any other communication system?



Appendix 1 (f): Field notes content analysis from initial contact

with teachers
The following is a summary of the themes which emerged from a content analysis 

from field notes taken during initial information meetings and telephone contacts with 

teachers during sampling.

Them e 1: D ifferent approach to teaching handwriting -  emphasis on capitals

Some teachers expressed concerns about using the HWT® programme due to the 

emphasis in the programme of teaching capitals first before lower case, which does 

not correspond with the curriculum followed in mainstream schools. This was of 

particular concern to teachers of children who were jus t starting mainstream school. 

Teachers expressed two areas of concern about this:

• Child would not be following what other children were doing in class,

which did not promote the inclusion of the child in mainstream. This

was reported of particular concern to younger class teachers who were 

involved in the study

• The teaching of reading was linked to recognition of lower case letters

and learning of capital letters could potentially have a detrimental

effect on reading skills

Them e 2: Issues of significant fine m otor difficulties

Teachers of level 1 and 2 children reported that difficulties with fine motor skills was 

an area of concern and one which they were targeting with the child. They also 

reported focusing on correction of pencil grip as a common part of the ir intervention. 

Them e 3: Issues of learning rules of spacing and sizing

Teachers of children in level 3 reported that the ir main concerns in relation to 

handwriting skills was around the improvement of presentation skills of handwriting 

related mainly to refinement of le tter formation, correct spacing between words and 

correct relative sizing of letters.

Them e 4: Ability to interest the child in p rew ritin g /h an d w ritin g  tasks and 

m aintain attention to task

This was a major concern of some teachers of level 1 children who reported that 

despite repeated efforts, the child continued to remained at a prewriting level. 

Teachers at all levels reported that maintaining the ir child's attention to 

prewriting/handwriting tasks was an issue due to attention span difficulties.

Theme 5: Slouched posture in sitting

A number of teachers reported that the ir child tended to lean down very close to the 

table when writing and found sitting upright difficult.



Appendix 1 (g): Field notes content analysis from initial contact

with parents

The following is a summary of the themes which emerged from a content analysis 

from:

1. Completion of telephone interviews with parents during the completion of the 

screening procedure.

2. Field notes taken during initial information meetings with parents during 

sampling.

Theme 1: Emergence of 3 general levels of ability

The levels of ability were identified from analysis of the initial screening procedure. 

Level 1: prewriting with no letters and prewriting with ability to attem pt a few letters 

Level 2: writing with ability to form more than jus t the letters in their name.

Level 3: writing with ability to attem pt writing alphabet and sentences.

Theme 2: Issues of significant fine m otor difficulties w ere present

Parents reported various indicators of difficulties with fine motor skills, including:

• Lack of strength in their child's hands when trying to control a pencil

• Child having problems with knowing the amount of pressure to use when

attempting prewriting tasks such as drawing

• Child swopping hands and having poor pencil control

• Difficulties engaging the child in sit down tasks involving fine motor skills

Theme 3: Ability to interest the child in p rew ritin g /handw riting  tasks and 

m aintain attention to task

This was a major concern of some parents of level 1 children who reported that 

despite repeated efforts by them and school staff, the child continued to show no 

interest in manipulating a crayon and remained at a prewriting level.

Parents at all levels reported that maintaining their child's attention to 

prewriting/handwriting tasks was an issue due to attention span difficulties.

Theme 4: Slouched posture in sitting

A number of parents reported that the ir child tended to lean down very close to the

table when writing and found sitting upright difficult.



Appendix 1 (h ): Ethical approval le tte rs

1. Down Syndrome Ireland ethical approval letter

2. Trinity College ethical approval letter



Department of Paediatrics
Trinity Centre for Health Sciences 
National Children's Hospital 
Tallaght,
Dublin 24.

P K E S (  R l l ^ l l O N S  O R  I N V O K  I N C  P U R P O S E S

I H I S  N O J £ P A P £ R  M U S T  N O T  HE U S E D  f O K

THE ADELAIDE & MEATH 
HOSPITAL,  D U B L IN

Phone 6083785
Fax 6083786
Email murDhv16(aitcd.ie

I N C O R P O R A T I N G
T H E  N A T I O N A L  C H I L D R E N ' S  H O S P I T A L

TALLAG H T, D L IB L IN  2 4 . IRELAND

15* M ay 2006 TELEPHONE + !5 . i  I 4 I4 2 (K )()

Ms Sandra Patton
L ecturer in O ccupational therapy
School o f  O ccupational Therapy
Trinity Centre for Health Sciences
St. Jam es H ospital
Jam es Street
D ublin 8

Re: The A pplication o f  the H andw riting  w ithout Tears®  (H W T) program m e w ith Children with 
D own Syndrom e attending m ainstream  schools in an Irish context

D ear M s Patton

Professor H ilary Hoey, C onsultant Paediatrician/Endocrinologist, D irector o f  Research for Down 
Syndrom e Ireland (DSI) and M r. M ichael M cCorm ick, CEO o f  DSI have asked m e to write to 
you and confirm  that they have read w ith interest your proposal for the above study and w ish to 
confirm  that they are very happy for you to  go ahead w ith your study and tha t it is very w orthy o f  
support.

For ethical reasons, as you will understand, the nam es and addresses o f  the m em bers o f  the DSI 
register and patients at the N ational C hildren’s H ospital w ho have D ow n syndrom e are strictly 
confidential and cannot be d ivulged to you. In order to send out your in troductory letter and 
invitations to  the parents to participate in your study it will be necessary for a cover letter to 
introduce you and your study to  the parents to  be written by us and included in your envelopes. 
Y our envelopes, w ith all enclosures including a SAE addressed to you, w ill be labeled and posted 
by me here in the D epartm ent o f  Paediatrics. A ny undelivered envelopes w ill have to be returned 
to this D epartm ent for confidential reasons and therefore a second label w ith a return address “ if  
undelivered” w ill be added to  the outgoing envelopes.

I look foi'vvard to  w orking v/ith you starting your study. P lease give me a call on m y m obile 087 
8334916 in order to arrange a m eeting so that we can discuss.

Very best w ishes and well done.

Y ours sincerely



A  T H E  U N I V E R S I T Y  O F  D U B L IN

TRINITY COLLEGE FACULTY OF HEALTH SCIENCES

SCHOOL OF MEDICINE

Professor Derm ot Kelleher, MD, FRCPl, FRCP, F Med Sci
H ead  o f  School o f  M edicine 
V ice P rovost fo r  M edical A ffairs

T rin ity  C o llege, D ublin  2, Ireland 
T el: +353  I 6 0 8  1476 
Fax : +353  1 671 3956

em ail: m ed ic in e@ tcd .ie

Ms Fedelma M cNam ara
S chool A d m in is tra to r

em ail: fm c n am ar@ tcd .ie  

Ms Sandra Patton
Occupational Therapy
Trinity Center for Health Sciences
St James Hospital
James St
Dublin 8

Wednesday, 10 May 2006

Study: The application o f handwriting without tears programme with children with 
Downs Syndrome in an Irish Context

Dear Ms Patton

Further to a meeting of the Faculty o f  Health Sciences Ethics Committee 2006, we are 
pleased to inform you that the above project has been approved without further audit.

Proff ChrisProff a
Chai on

Yours sincerely

Faculty o f Health Sciences Ethics Committee

cc. Dr S MacCobb - OT

S chools o f  th e  F acu lty : M ed ic ine . D en tal S c ience, N u rs in g  and  M idw ifery . P h arm acy  and  P h arm ac eu tica l S c ien ces



Appendix l ( i ) :  Sampling processes within main sample

Sampling for piloting of handwriting perform ance and participation  

m easures

For all piloting of the handwriting performance measure, the participants were 

chosen by purposive sampling based on the initial screening procedure information. 

For convenience of travel for parents and children, the researcher selected 

participants who met the ability level criteria within a geographic area near to the 

base where piloting was completed. The child interest measure was completed after 

the administration of the handwriting performance measure with the 2 children 

selected for piloting from level 3.

The HWT® task participation scales were piloted with a group each from level 1 and 

level 2. These were selected by purposive sampling.

Sampling of therapists fo r pilot study focus group

The following inclusion criteria were developed to aid sampling of therapists:

(a) The therapists have clinical experience working with children with Down 

Syndrome.

(b) The therapists have experience of implementing the HWT® programme 

with children with DS.

Purposive sampling was used to identify three therapists for the pilot study focus 

group/expert panel. Two of the therapists worked in the service where the pilot study 

w ith intellectual disabilities service was conducted. One therapist was directly 

involved in providing the handwriting group sessions that the children in the pilot 

study were attending. A third therapist was known to the researcher in a professional 

capacity and worked in another intellectual disability service.

Sampling of therapists fo r main study focus group

Two therapists that had been involved in the initial creation of the marking criteria 

were asked to participate in this focus group for the main study. The third therapist 

who was in itia lly involved in the project was not able to participate and another 

therapist who had a background in working with children w ith DS and in use of the 

HWT® was recruited. The therapist was known to the researcher, having jus t 

completed a masters in research in occupational therapy at the same institution. An 

information leaflet for participants regarding the main study was devised. This was 

forwarded to the therapists along with a cover letter and an outline of questions.



Sampling for pre intervention teaclier focus group

The researcher had attempted to gain a convenience sample from the participants 

recruited to the main study by selecting teachers who were based w ithin the Dublin 

area so as to facilitate a common meeting point for researcher and teachers. 

However of the 5 teachers contacted by telephone by the researcher, only one 

volunteered to participate. Other potential participants cited tim e and travel 

constraints as the ir main reasons for being unable to volunteer.

The one teacher who volunteered was working in a school where 3 children recruited 

in the study were based. Two other teachers at the same school had volunteered to 

be in the main study. The researcher made telephone contact with these two 

teachers regarding volunteering to participate in the focus group. A convenience 

sample of 3 teachers was therefore recruited. The researcher held the focus group in 

the school at a tim e convenient to the participants.

Sampling for post intervention parent and teachers focus groups

The same process was used to sample for both the parent and teacher focus groups. 

To reduce researcher bias, the researcher used stratified random purposive sampling 

to identify suitable participants. The researcher wanted to include parents and

teachers of children from each ability level within the sample. Two coded lists for

each level were provided to another academic staff member by the researcher. He 

was asked to randomly chose two codes in each level and place the number one in 

the column beside the codes, then to choose a further two codes in each level and 

place the number two in the column beside the codes.

The two parents and two teachers from each level which had been marked with 

number one were contacted by telephone by the researcher regarding volunteering 

for the focus group. As appropriate, the researcher contacted parents/teachers who 

had been marked by the number two, until two parents and teachers from each level 

agreed to participate.

A total of 6 parents volunteered to participate In the focus group and all 6 

subsequently attended the focus group. A total of 6 teachers volunteered to 

participate in the focus group and 4 subsequently attended the focus group. As 

participants were known to the researcher following collaboration during the 

intervention phase, an independent focus group facilitator was identified from the 

academic staff to complete the focus groups.



Sampling for piloting of teach e r/p a re n t questionnaires  

Pre intervention questionnaires:

Representative teacher and parent participants recruited to the main study were 

asked to volunteer. Purposive sampling methods were used. Teachers and parents of 

children from various levels of ability were identified (from information from the 

initial screening form ). This was to ensure that the final questionnaire produced 

would be applicable to children of all levels of ability. Each of the teachers and 

parents were contacted by telephone to ask them to be involved in piloting the 

questionnaire.

From this contact, 3 teachers and 3 parents volunteered to complete the pilot pre 

intervention questionnaires and comment sheet. On receipt of the completed 

questionnaires and comment sheet, the researcher made telephone contact w ith the 

teachers to clarify any comments that were unclear. As the researcher had little  

background information on which to base the parent questionnaire, the decision was 

made to clarify feedback from parents during face to face contact. This feedback was 

elicited after review of the completed pilot questionnaires and comment sheet by the 

researcher. The rationale for this was to ensure that the questionnaire layout was 

understandable to parents, to clarify any issues and to ensure that all relevant 

questions had been included.

Post intervention questionnaires:

Stratified random purposive sampling was used to recruit teachers and parents to 

pilot the post intervention questionnaires. This was to ensure that the final 

questionnaires produced would be applicable to children of all ability levels. A coded 

list for each child ability level (level 1, 2 and 3) was prepared by the researcher. A 

research student independent of the study was asked to randomly choose one code 

in each level and place the number one in the column beside the code, then to 

choose a further code in each level and place the number two in the column beside 

the code. The researcher made telephone contact with the teachers and parents 

marked by number one for each ability level.

Three Teachers and 3 parents volunteered to complete the pilot post intervention 

questionnaires and comment sheets. On receipt of the completed questionnaires and 

comment sheets, the researcher made telephone contact with the volunteers to 

clarify any comments that were unclear.



APPENDIX 2



Appendix 2 (a): Summary of content analysis focus groups with

therapists in pilot study

Focus Group 1
For the purpose of the initial focus group, after consultation with the relevant 

literature, a series of questions was devised with the ainn of exploring the challenge 

of accurately and fairly assessing the children in the study. In order to explain the 

rationale behind the design of the marking criteria, each question will be presented 

followed by a summary of the discussion which followed and the decision that was 

finally reached.

• How do you usually assess handw riting in children w ithout disabilities?

None of the occupational therapists present had any experience in the remediation of 

handwriting difficulties in children w ithout learning disabilities so this question proved 

irrelevant.

• How do you usually assess handwriting in children w ith  learning  

disabilities?

The lack of a standardized handwriting assessment tool for the intellectual disabilities 

population was highlighted, with the preferred approach being to use a non

standardized assessment. Assessments from different services were discussed for its 

usefulness in identifying difficulties in underlying skills such as manual dexterity, 

visual-perceptual difficulties, hand-eye co-ordination and gross motor deficiencies.

The use of the VMI and the MVPT with children of 5-7 years was discussed as a way 

of identifying problems with diagonals and squares

The perceived usefulness of the Test of V isual-M otor In tegration  in 

relation to handwriting.

There has been a large amount of literature published round the link between poor 

visual-m otor integration and difficulties with handwriting (Weil & Amundson, 1994, 

Tseng & Cermak, 1993). This link was reinforced by the discussion which took place 

in the focus group. I t  was highlighted that the most common experience in using this 

tool with this population is that the children are unable to complete many of the 

shapes, beyond the first 6-9 shapes as they have severe problems with spatial 

awareness, finding the diagonal and square designs very d ifficu lt to master. I t  was 

also highlighted that the VMI score would not be used on reports as the percentiles 

are irrelevant to this population. Its main use was highlighted as defining which area 

the child had the most difficultv w ith: be that motor co-ordination, v isual-perception 

etc., thus informing clinical reasoning with regards to designing an appropriate 

programme for the child.



What aspects of handwriting would you expect this population to have 

most difficulty w ith?

Gross perceptual difficulties, body awareness, body in space, awareness of page, 

starting point, d ifficu lty with dotted lines, formation, and spacing were all highlighted 

as influences on poor handwriting and as possible areas which could be incorporated 

into the marking criteria components.

How could these be measured?

I t  was deemed useful to have the children copy the entire alphabet both to a) assess 

each letter and b) to assess the ir use of the boundaries on the page.

I t  was highlighted that children with DS have a particular strength when it comes to 

copying so a debate ensued whether they should copy the alphabet from a template 

or write it from memory. I t  was decided that writing the alphabet from memory went 

beyond assessing handwriting and was more of a cognitive requirement. However, to 

gain a more comprehensive picture of both copied letters and a sample of 

independent w riting, it was decided that the children would copy the letters of the 

alphabet and write a sample/sentence from memory. The rationale for using the 

child's name and address for the independent writing sample as opposed to writing a 

sentence from memory was that their name and address were more fam iliar to the 

children.

Questions were raised over the use of lined or non-lined paper in the assessment. It 

was decided after some deliberation and referral to the literature that it would be a 

fairer and a more accurate representation of ability to have the children write on 

lined paper (Daniel & Froude, 1998, Burnhill, 1983) The size of the lines were chosen 

to correspond to guidelines given in the Minnesota Handwriting Assessment 

(Reisman,1999).

• W hat aspects of handw riting are the easiest to measure?

As this was a tool to be designed specifically for the use of measuring the impact of 

the HWT® programme, it was decided to focus on what the OT implementing the 

programme aimed to achieve with this particular group i.e. an improvement in 

overall legibility. I t  was emphasized that the development of this tool was for a 

specific group and could not be generalized to a broader population.

Components of legibility were discussed and the following were agreed on and 

assigned categories:

Legibility; - le tter reversals - unclear letters

Letter form ation; - correct starting point - correct direction during formation of the 

letter - extra strokes



Spatial awareness;

- Letters correctly positioned in relation to the line

- Height of letters correct in relation to the line

- Adequate space between the letters

- Uniform ity in the size of the letters

• Devising and rationalizing a proposed measure.

Using the alphabet as an assessment medium, a discussion ensued around whether it 

would be better to use a rating scale of proficiency or to count the number of 

mistakes per letter. I t  was agreed that counting the mistakes per le tter makes 

assessing the letters more objective and would make it easier to achieve good in ter

rater reliability. I t  was agreed that each assessment would be double-marked to 

enhance this aspect of reliability. I t  was agreed tha t marks would be given for each 

mistake (a type of negative marking) to avoid the scenario of applying irrelevant 

criteria to certain letters and giving positive marks for something which could not 

have been carried out incorrectly e.g. the le tte r 'o ' cannot be reversed.

The need for including a qualifying criterion that insists on the correct letter being 

formed before any of the other criteria are applied was discussed and agreed upon. It 

was decided that an incorrect letter would score the maximum mark and none of the 

remaining criteria would be applied.

I t  was agreed that the assessments would be videoed for ease of marking and to 

eliminate ambiguity as much as possible e.g. in terms of defining starting point of 

letter and direction of strokes. I t  was also decided this method of recording material 

would be piloted to ensure its effectiveness.

It  was decided that as well as having criteria that purely focused on handwriting, it 

would be important to incorporate other elements that influence the quality of 

handwriting. I t  was decided that it would be appropriate to follow the 

guidelines/checklist as provided by Jan Olsen, creator of the HWT© programme and 

so the following elements were incorporated:

Writing posture, righ t/le ft handedness, pencil grip, position of page, use of helping 

hand.



Focus group 2

The following points illustrate the changes implemented.

• W riting posture component to be composed of three parts;

> Position of legs/feet

> Body posture

> Compensatory postural movements 

Handedness - add in the option of using both hands

• Position of paper component

> Addition of in relation to the child

> Expand adjustment into two parts - 1) bv child, 2) by examiner

• Use of helping hand component - expand options to four categories

1) Not at all

2) Sometimes

3) All the time

4) As necessary

Alphabet Assessment

• Change all criteria to positive term inology

• Put a qualifying criteria at the top of the page

• Use the HWT® guidelines with regards to the correct starting point

• Criteria no. 6 - repetition of a stroke/adding extra strokes was clarified to 

everyone's satisfaction.

Sample of w riting

• Get rid of scoring system as it won't be sensitive enough; add in room for 

comments and have an overall legibility percentage, this was a new point which 

had not been raised previously.

• Eliminate spatial awareness heading. Instead have an overall heading of legibility.

• Allowances for a more subjective assessment for this section as opposed to the 

alphabet assessment.



Appendix 2 (b ): Pilot handw riting assessment 

Materials and instructions
A set of 26 cards were designed and made, each with the upper and lower case of 

each letter. These were shown to each child in alphabetical order w ith the instruction 

to copy the le tter that was being pointed to i.e. either upper or lower case. The child 

was presented with a single lined sheet of paper for both the upper and lower case 

letters respectively and was provided with more paper as the need arose.

Instructions given:

In order to obtain the letters of the alphabet, the children were shown letter cards 

which had both the upper and lower case of the same letter visible. The examiner 

firstly told the children that they were required to do the "b ig" letters first before 

pointing to all the upper case letters in the correct sequence. When the children had 

completed the upper case letters, the examiner went to the beginning of the letter 

cards again, told the children that they were required to do the " litt le " letters this 

time and pointed to the lower case letters to in the correct sequence. The terms "b ig" 

and " litt le " were used in favour of upper and lower case to aid in the children's 

comprehension of what they were required to do and also because these are the 

terms that are used in HWT® to describe the upper and lower case letters.

The children were then told that that they were required to complete another piece of 

writing and were asked the following questions;

"Can you write your name for me?"

All of the children could write the ir names.

"Can you write your address for me?"

X amount of children could write the ir address. I f  they could not they were asked if 

they knew their address. I f  they did, the examiner spelt out the ir address for them 

and they dictated this onto the page.

X amount of children did not know their address.

They were then asked if they knew what day it was. They were asked to write the 

sentence "today is (relevant day)."

This sample of handwriting was also on a standard sheet of lined paper, chosen 

because it was fe lt to be more relevant to the child's previous handwriting 

experiences.

It  was decided, that in order to record accurately the formation of each letter i.e. the 

correct starting point; maintenance of correct direction etc., the assessments would 

be videoed, both to record these aspects correctly but also to gain extra information 

which is difficult to perceive while administering an assessment such as posture 

during writing etc.



Pilot handwriting assessment scoring sheet

Child # ____________________  Date

W riting posture

Position of legs/feet

Body posture - upright posture/slouched upper body

Compensatory postural movements

Vision & Hearing Aid

Wears glasses yes □

Wears hearing aid yes □

Pencil grip

Right handed □  Left handed □  Used both hands □

Comments ____________________________________________________

Tripod □  Quadropod □

Other (please describe)_________________________

Paper placement

In itial position (in relation to the child)___________

Adjustment:

By examiner__________________________________

By child (e.g. child angles paper to the ir right, etc)

Use of helping hand

Not at all □  Sometimes □  All the time □  As necessary □

no □  

no □

Please explain



Scoring sheet for individual letters (sample p . l )

SCORING SHEET - CAPITALS

Letter A B C D E F

Criteria

Qualifying Criteria
There is a letter formed / The correct letter Is formed / The letter 
attempted is recognizable / The letter is not reversed.
If disqualifying a letter please specify reason below:

1. Letter is started at correct starting point

2. Correct stroke direction during form ation of letter

3. All strokes are present in the letter

4. No strokes are repeated or no extra strokes added to letter

5. Letter is correctly completed (no overshooting is present when 
finishing letter or problems with letter closure)

Sub total
6. The slant of individual strokes show no significant distortion

7. The letters are in the correct position in relation to the line

8. The height of the letters is correct in relation to the line

9. Adequate space between this letter and the previous letters

10. Uniformity in the size of this letter in relation to the other letters is 
present.

Sub total
Total

Letter G H 1 J K L

Criteria

Qualifying Criteria :
There is a letter formed / The correct letter is formed / The letter 
attempted is recognizable / The letter is not reversed.
If disqualifying a letter please specify reason below:

1. Letter is started at correct starting point

2. Correct stroke direction during form ation of letters

3. All strokes are present in the letter

2



Scoring sheet for legibility sample of writing

CRITERIA 1: The words are in the correct position in relation to the page

a. Child starts to write at top of the page.

b. Child starts writing on the left side of the page (does not write from midway

over or on right side of page).

c. Child is allowed to skip a line in between sentences.

Number of words X 100

Total number of words 1 Score ( % ) ___________

CRITERIA 2: The letters are in the correct position in relation to the line

a. Words are sitting on the line

Number of letters X 100

Total number of letters 1 Score ( ‘Vb)__________

CRITERIA 3: The height of the letters is correct in relation to the line

a. Child makes letters the height of not more than 2 lines

Number of letters X 100

Total number of letters 1 Score ( % ) _______

CRITERIA 4: There is adequate space between the letters of each word

a. Letters do not collide with each other

Number of spaces X 100

Total number of spaces 1 Score (% )



CRITERIA 5; There is adequate space between each word.

a. A larger space is present between the words than between individual letters

Number of spaces X 100

Total number of spaces 1 Score ( % ) ______

CRITERIA 6: Uniform ity in the size of the letters w ithin each word  

present.

a. All small letters in a word are of sim ilar height

b. Any tall letters and letters w ith tails if present are of a sim ilar height

c. All capital letters are ta ller than small letters present

Number of letters X 100

Total number of letters 1 Score ( % ) _____

CRITERIA 7: Uniform ity in the size of the words in relation to each other 

present.

The words look to the examiner to be in proportion to each other in size

Number of words X 100

Total number of words 1 Score (% )



Pilot handwriting assessment guidelines for scoring 

Guidelines to scoring each le tte r using m arking criteria:

1. The marking criteria begin with qualifying criteria. 4 options are given.

a. I f  all of the criteria are satisfied, place a Yes in the box and continue on to 

the following criteria.

b. I f  one or more of these options is not present, place a No in the box and 

disregard the following criteria. Please specify the reason for disqualification 

provided on the scoring sheet, give a total score of zero and proceed to scoring of 

next letter.

2. Please tick the box for each criteria which is m et as described. I f  the 

criteria is not m et, record a X. Examples of scoring are given for each 

criteria and are included on the next page to help with clarity of meaning.

3. The criteria are divided into two sections:

Criteria 1-5 refer to le tter form ation. The le tter formation criteria can be 

scored by watching the video and by referring to the worksheets of each 

individual child.

Criteria 6 -1 0  refer to spatial awareness. These criteria can be scored by 

referring to the worksheets for each individual child.

4. The letter formation chart in appendix II, taken from the Handwriting without 

Tears® programme, is used as a marking guide for criteria 1 & 2. Please refer

to points of note below.

5. You are required to calculate subtotals for each section. Count how many 

boxes are ticked, give one point per tick and enter subtotal score in relevant 

box.

6 . You are asked to calculate a total score for each letter.

Add the subtotals to obtain the total score and enter in relevant box.

A score of 10 is the highest score for any letter. A score of zero is the lowest 

score for any letter



7. Points to note:
As there is no standard method used to teach letter formation, the following 

exceptions should be allowed when marking these criteria.

a. I f  the child places a tail on small letters this is acceptable and they should not 

be penalized.

b. The le tter 'y ' is typically formed in two ways, the second way has been added

in pen to the le tter formation chart and either way is acceptable.

c. The le tte rs 't ' and 'q ' have also been slightly adapted on the le tter formation

chart to reflect a more commonly used form at in Ireland.



Examples for scoring of individual criteria:

CRITERIA SCORES 0 SCORES 1
Letter formation

1. Letter is started at correct 
starting point
• As indicated on the HWT letter formation 

chart
2. Correct direction during 

formation of letter
• As indicated on HWT letter formation chart

3. All strokes are present in 
the letter £

4. No strokes are repeated or 
no extra strokes added 
• where as part of the letter formation 

process a line is drawn over again, no 
penalty is given if this line is not exactly 
placed on top of the first stroke, unless it 
significantly effects the overall legibility of 
the letter.

<i) b

5. Letter is correctly 
completed
• no significant overshooting, that is more 

than 2 mm.
• no significant undershooting, that is no 

more than 2 mm.

" b

h

b
h

Spatial awareness

6. The slant of individual strokes show no 
significant distortion. V + X

7. The letters are in the correct position in 
relation to the line.
• See individual sheets for markers to help 

you with determining the baseline. A
8. The height of letter is correct in 

relation to the line

" A b ^

2



9. Adequate space between this 
letter and the previous letters.
• The letters are not touching.
• The size of the spaces between letters 

may vary.
a c

d
10. Uniformity in the size of this letter in relation 

to the other letters is present. a b ab

Guidelines to scoring of legibility sample using marking criteria:

1. Legibility has been categorized under a number of criteria below. Please 
circle each letter/word which meets the criteria.

2. The text chosen contains 6 words and 6 spaces and the text to be 
marked is outlined on each sheet.

3. To calculate the percentage score, you should count the number of 
words/ spaces which meet the relevant criteria.

4. Please note incorrect spelling is not being assessed as part of legibility.

Example of how to calculate the percentage:

Using the following formula:

Number of words X 100
Total number of v/ords 1

If 3 words meet a criteria and 6 is the total number of words, the calculation 
would be:

3 X 100 = 50%
6 1

3
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Appendix 3 (a ): In fo rm ation  sent to  therapists prior to  focus

group

Therapist focus group question outline
Can I suggest tha t we review the assessment form at and marking criteria developed 

so far first and look at how we could adapt this template to be applicable to this 

study?

INTRODUCTORY QUESTIONS
I would like to ask members of the group who were involved in the piloting of the 

draft assessment form at & marking criteria to provide their feedback first.

1. From being involved in the piloting, would you like to comment on the form at 

used (e.g. items included, letter cards used, lined pages used.) ?

2. Would the markers like to comment on any issues raised in relation to the 

scoring of the marking criteria?

KEY QUESTIONS
1. Is there any additional aspects that we need to include in the handwriting 

assessment format? (Refer to copy of Sidney Chu handout)

2. I f  the aspects underlined in the postural- motor section were to be included, 

have you any suggestions how they could be assessed for?

In particular: Muscle tone/ posture and Fine motor skill & dexterity

3. How could we adapt the handwriting assessment form at to be applicable to 

the children in this study? (i.e. children aged 5- 10 years w ith Down 

Syndrome in mainstream setting)

Suggested format:

• Beginner (children at prewriting stage, about to learn to form letters)

• In te rm ed ia te  (children who can form some letters)

• Advanced (children who can form most letters & focus is on legibility, 

presentation skills)

4. Can I suggest that we look at the beginner level first, do we agree?

CONCLUDING QUESTIONS

Is there anything else that we need to discuss?



UNIVERSITY OF DUBLIN

TRINITY COLLEGE

Siobhan MacCobb, Ph.D., M.Sc., D ipCO T 
Head
Telephone: (+353 1) 896 3212

Occupational Therapy 
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, Dublin 8

Email: smaccobb@tcd.ie
Telephone: (+353 1) 896 3210 
Fax; (+353 1) 454 6363

[Cover letter therapist focus group] Date:

Dear.

As you a re  awa re ,  I a m  conduct i ng m as t e r s  by r e sea rch  s t udy ,  t h e  title of 

which is;

T he a p p l ic a t io n  o f  t h e  H a n d w r it in g  w i t h o u t  T e a r s ®  p r o g r a m m e  w ith  

Children w ith  D o w n  S y n d r o m e  a t t e n d in g  m a in s t r e a m  s c h o o l s  in an  Ir ish  

c o n te x t .

As par t  of this s t udy ,  I wish to  conduc t  a focus g roup with occupat ional  ther ap i s t s  

Vvfith exper i ence of working with chi ldren with Down Synd rom e .  Th ank  you for the 

in teres t  t ha t  you have  a l r eady  e x p r e s se d  in taking par t  in a focus group.

I am now formally inviting you to t ak e  par t  in a focus group,  t he  a im of which is to 

review the  dev e lopmen t  of a handwri t ing  a s s e s s m e n t  f o rma t  and  marking  criteria. 

These  will be used  to a s s e s s  t he  handwri t ing abilities of t h e  chi ldren within my 

study.

Please find a t t a ched  an informat ion leaflet  fu r the r  detai l ing my r esea r ch  plans  and 

your  part icipat ion.  Please feel f ree to cont ac t  me  if you have  any  ques t i ons  or 

queries.

The focus group is to  t ake  place on t h e  T h u r sd a y  1 3 th  Ju ly  2 0 0 6  in t h e  Trinity  

C entre  for  H ealth  S c i e n c e s ,  S t.  J a m e s  H o sp ita l  fr o m  1 2  n o o n  to  2 pm .

Please confirm you r  a t t e n d a n c e  by contac t ing  me  by e mail,  p a t t ons@tcd . ie  

or by te l ephone ,  0 8 7 1 3 03 01 8 .  I look forward to working with you in t he  con t ex t  of 

this group.

Kind regards .

S an d ra  P a tto n

Lecturer  in O c c u p a t io n a l  T h e r a p y  & O c c u p a t io n a l  T h e r a p is t
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Confidentiality
Your name will not appear in my study. The details and the 
contents of the focus group will be discussed in my writeup 
but none of this information should identify you.

Importance of your contribution
This is an opportunity to share your knowledge and 
experience and to collaborate with other therapists in 
devising new marking criteria for handwriting which will 
hopefully prove to be of use, both in this study and in the 
future. This study will be published and as such this 
development in an important area of occupational therapy 
will reach a wider audience.

Ethical approval
My study has Research Ethics approval from all institutions

involved.

Further information
You can get more information or answers to your questions 
about this study and your involvement in it from Sandra 
Patton who can be telephoned at 087-1303018 or emailed 
at pattons@tcd.ie

Thank you for taking the time to read this leaflet.

4

Handwriting and children with Down 
Syndrome:

Focusing on an assessment format & a 
marking criteria

Details of my study
I want to investigate the potential usefulness of the 
Handwriting Without Tears® programme in the development 
of the handwriting skills of children with Down Syndrome 
attending mainstream schools. The children in my study will 
be aged between 5-10 years. The study is based on a 
collaborative model between parents, teachers and 
occupational therapist. This study is due to start in August 
2006 and continue throughout one school year until June 
2007.

1
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Research approach

I intend to structure my research in the form of a pre, mid 
and post study handwriting assessment and semi-structured 
interview with the children. Parents and teachers will also be 
asked to complete questionnaires at the beginning and end 
of the study.

Assessment of handwriting abilities

As you are aware, there is no standardized handwriting 
assessment developed for children with Down Syndrome. I 
am interested in developing an appropriate handwriting 
assessment format and marking criteria which could be 
applied to assessing the handwriting abilities of the children 
in my study. These would be used pre, mid and post study 
to determine handwriting abilities and to measure for 
changes in handwriting ability. I also intend to administer the 
Developmental Test of Visual-Motor Integration as some 
research has shown that there are links between poor visual 
motor integration and difficulties with handwriting.

2

Development o f an appropriate mari<ing criteria

As you have recently been involved in a pilot project prior to 
this on a handwriting assessment format and suitable 
marking criteria for this population, you are invited to be 
involved in this follow up focus group.
The aims of this focus group will be;
1. Review and refinement of a handwriting assessment 
format applicable to the children in this study.
2. Review and refinement of a marking criteria for this 
assessment.

Your involvement

The focus group will last approximately 1 1 /2 - 2  hours.
This group is being held on Thursday 13th July 2006 at 12 
noon.
This focus group will be tape recorded and transcribed.
You will have the right to access the audio recordings of 
the focus group at any time.You will be provided with a 
copy of the transcription of the recordings of the focus 
group along with a summary of themes emerging from the 
focus group for checking.

Right to w ithdraw

You will have the right to withdraw from my study at any 
time. You will have the right to withdraw any of your 
contributions to the focus group at a later date. If you do, 
none of these contributions will appear in the final write-up.

3
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Appendix 3(b ): Therapist focus group consent form

Nam e of Researcher: Sandra Patton

W orking title  of Study: The application of the Handwriting w ithout Tears

program m e w ith  children w ith  Down Syndrom e in an Irish  context. 

S tatem ent of therapist:

I have read and understand the information leaflet that was made available to me. I 

have been given the opportunity to ask questions about the study and my 

involvement in it and if I had any questions, I am satisfied with the answers I 

received.

I understand that my participation in the focus group and the study is voluntary and 

that I can withdraw at any time. My withdrawal will not affect any of my legal rights. 

I understand that I can access the written transcript of my contribution to the focus 

group,

I understand that this study will be published and as such the assessment that I will 

help to develop for this study will appear in print. I understand that I will not be 

identifiable by name in the study.

I consent to take part in the study and I give my permission for the researcher to use 

the assessment that I will contribute to designing in the focus group.

Signature of therap is t..........................................................

D ate..................................................

Statem ent of researcher:

I have explained the study and how the participants will be a part of it. I have 

provided information leaflets and have made myself available to answer any 

questions. In the case of there being questions, I have answered these questions to 

the best of my ability. I believe that the participant understands their involvement in 

my study and is giving informed consent.

Researcher............................................

Date



TRINITY COLLEGE
UNIVERSITY OF DUBLIN

Occupational Therapy

Siobhan MacCobb, Ph.D., M.Sc.. DipCOT 
Head
Telephone: (+353 1) 896 3212 
Email: smaccobb@tcd.ie

Trinity Centre for Health Sciences 
St. James’ Hospital
James’ Street, Dublin 8
Telephone: (+353 1) 896 3210 
Fax: (+353 1) 454 6363

[Appendix 3 (c): Cover letter for focus groups member checking]

Thank you for kindly participating in the focus group as part o f  m y research project entitled:

The application o f  the Handwriting without Tears® programme with Children with Down 
Syndrome attending mainstream schools in an Irish context.

Enclosed is a sum m ary o f  the discussion for your inform ation, along w ith a copy o f  the 
transcript.

As part o f  the research process I am required to check w ith all participants that they are in 
agreem ent w ith the record o f  discussion.

1 would therefore request that you read through this inform ation and com plete the slip 
enclosed and return it to m e in the stam ped addressed envelope provided at your 
convenience.

Should you have any queries, please do not hesitate to contact me by telephone on 
0871303018 o r by e mail: pattonsa(5).tcd.ie

Date:

D ear

Kind regards,

Sandra Patton
P ostgraduate R esearcher & Senior Paediatric O ccupational T herapist



PLEASE RETURN IN ENVELOPE PROVIDED:

Do you think that the summary provided is a fair representation of what was discussed? 
Please tick

Yes □ No □

If there is anything which you would like to clarify or add?

Name o f participant (in block capitals please)

Signature o f  participant.........................................

D ate:.............................................................



Appendix 3(d ): Therapist focus group member checking

summary

1. Level o f guidance provided fo r individual le tte r  copying task

Issues arose during piloting relating to confusion of which case the child was copying 

when form ing letters between lines. Having both upper and lower case letters on

lettercard was confusing for the child, the group agreed on having separate letter

cards for upper and lower case.

The group discussed the need to provide the children with additional 

guidance/instruction to make more obvious the distinction between upper and lower 

case letters that are formed the same, for example, Upper and lower case "c". The 

following options were discussed;

i. Use of guidelines on the model letter cards:

Two options regarding inclusion of guidelines on letter cards were suggested: 

2 solid lines or 2 solid lines and a dotted line system.

ii. Demonstration of writing letters between lines prior to copying letters.

2. Variability  in size o f w riting

a. Form at of lines

Difficulties had arisen in the pilot study with the children having difficulties with 

placement of letters on the correct line. As the lines were in a continuous form at on 

the page, the children with large writing tended to squash letters together which 

made marking difficult. Changes to the form at of writing lines were agreed.

b. Need to include more detailed criteria:

The group also discussed the need for more detailed criteria to discriminate between 

children with large size of writing.

3. Cognitive processing issues re la ted  to w riting  o f sentences task  

Issues related to independent w riting  of sentences:

Difficulties had arisen during the piloting process w ith the written script section which 

involved the child being asked to write the ir name and address independently 

(w ithout a model). On administration of the pilot, a number o f the children had 

difficulties with spelling. The sentence choice was altered to the common sentence: 

'Today is Assistance in spelling was given by the assessment administrator.



however omission of letters and/or spelling errors was a problem. The amount of 

written text that the children produced therefore varied.

The group discussed the difficulties of scoring the text when children had not 

produced the same amount of text and/or had spelling errors.

The group discussed suitable options to elim inate some of the cognitive processing 

demands so that the sample obtained would focus on the mechanical abilities of the 

child to write sentences. The options were:

i. Dictation of a standard piece of text

ii. Use of sentences with language that the child would be fam iliar with

The group also discussed how spelling mistakes affected legibility of the written text 

and the relevance of including this issue in assessment.

Options discussed to address this were:

i. Inclusion of criteria around omission of letters

ii. Inclusion of criteria on the effect of spelling on legibility

4. Increasing sensitiv ity o f marl<ing criteria  

a. Adjustm ents to individual le tter m arking criteria:

Due to a discrepancy between a few of the letter forms on the letter cards and in the 

HWT® programme and consistency, the need for consistency in future assessment 

was highlighted by the group.

The group members, who had piloted use of the marking criteria, commented on 

specific issues which arose that were not accounted for in the marking criteria.

These included:

i. Overshooting at end of le tter formation.

ii. Additional strokes resulting from forming letters where the formation pattern 

involved coming back up on a line already formed (for example in letter "b").

ill. A letter that had a part missing, but which was still legible,

iv. Part of the letter going the wrong direction, the example given was the tail of

' t '  going the wrong direction.

V.  Sensitivity of marking criteria to account for the effect of differences in size of

writing on overall scores. One child had exceptionally large writing and no 

sense of use of lines, yet his overall score was not significantly different to the 

other children.

The group agreed the following changes to the disqualifying criteria:

-No letter formed

-Letter formed is unrecognisable



-Incorrect letter formed

Additional adjustments to existing criteria or inclusion of further criteria to account 

for other issues raised was to be worked on by researcher and revised criteria to be 

forwarded to group members for comments.

b. Adjustm ents to legibility section: 

Increasing sensitivity of rating scale for m arking criteria:

The raters reported that the samples showed too much variability to enable accurate 

marking using the yes/no criteria originally developed. For example, in some samples 

part of the child's writing met the particular criteria, but another part did not. 

Therefore, the yes/no criteria were not sensitive enough. As a solution, change to use 

of a percentage scale was agreed.

It  was agreed that counting of the number of words which met the criteria in relation 

to letters sitting on the line would also make this criteria more objective to score.

Adjustm ents to individual m arking criteria w ith in  legibility section:

Rewording and removal of unclear criteria was agreed by the group.

Consideration of inclusion of criteria related to the following issues;

i. Criteria to account for large variability in size of writing. One group 

participant raised the issue tha t the sensitivity of the criteria in relation to 

overall size of writing needed to be considered.

ii. Criteria to account for omission of letters in words.

iii. Criteria on the effect of spelling on legibility.

5. Expansion o f assessm ent fo rm at to account for ab ility  level

At the tim e of the focus group the main researcher was in the initial stages of 

gathering the sample and the age range had been increased from 8 - 1 0  years to 5 -  

10 years. The group discussed a suitable assessment form at for this enlarged group 

that would allow for a range of handwriting abilities. For the ease of discussion the 

researcher suggested that the use of a broad categorization of levels of ability be 

used as follows; beginner, intermediate and advanced levels.

a. Assessment fo rm at for 'Beginner' level;

For the purposes of discussion, the term 'beginner level' referred to children who 

were at a prewriting stage, ju s t about to start to learn to form letters.

The group discussed the following issues that should be considered in assessment of 

beginner level;



i. Level of pencil grip: The need to assess the level of pencil grip was raised 

as with this population the children may not be able to hold a pencil. The 

need to consider whether use of crayons or markers would be more 

appropriate for assessment.

ii. Use of page: The need to consider their ability to draw/write within a small 

space on a page or within the confines of a page.

iii. Ability to draw  basic lines and shapes: The need to assess 

developmentally basic lines/ shapes that they would be able to draw. The 

difficulty with children at this level in being able to complete the VMI was 

discussed. The presentation of lines and shapes on larger sheets of paper and 

allowing children to complete tasks using crayons/markers was discussed.

iv. Use of assessment of activities w ithin H W T®  program m e for children 

at low developm ental level of w riting ability: The group discussed 

linking assessment of children at prewriting level to the content of the HWT® 

programme -looking at such issues as being able to identify wooden pieces 

by name, positional language, being able to build 'Mat Man'. The difficulty 

with the understanding of language concepts was an issue here and 

researcher concluded the need to discuss this issue further with an expert 

Speech and Language Therapist in the area.

V. Attention span & concentration to task: The issue of testing children with 

very short attention span and concentration -  overall length of assessment 

would need to be looked at. The possibility of including measurement of this 

factor in the assessment was also to be considered.

b. Assessment form at for 'In te rm ed ia te ' level:

For the purposes of discussion, the term 'interm ediate level' referred to children who 

had experience of writing some letters and using paper and pencils.

i. Procedure of assessment

The group discussed the issue of how to fairly assess the level of letter formation that 

the child had when they were only able to form a few letters. The group decided that 

the fairest option was to gain screening information before the start of the 

assessment to ascertain number of letters that child could form and to then ask the 

child to write only these. This was to prevent child fatigue. The writing of sentences 

was to be omitted for this level.



ii. Sensitivity of criteria to discrim inate betw een the Interm ediate and 

advanced level:

The group agreed that the marking criteria already used in relation to assessing 

individual letters could, with adjustments to criteria previously discussed, be suitable 

for scoring children at the intermediate level. The group consensus was that the 

children in the intermediate group could potentially meet less of the criteria than 

those in the advanced group. Therefore the criteria could be sensitive enough to 

discriminate between levels of ability. Consideration of inclusion of further criteria to 

increase sensitivity was also made.

6. Sequence o f assessment administration

The group discussed the issue of the optimal sequence of test administration that 

would account for various levels of ability of the children (i.e. beginner, intermediate 

and advanced).

a. Screening inform ation to be gathered from parents prior to assessment to 

assist with identification of appropriate level of assessment. This to include 

background information regarding what writing implement the child commonly 

uses, number of letters the child can form, number of years in school.

b. Sequence of adm inistration of assessment item s;

The first part of assessment was to be the 2D shape copying task. This was then to 

be followed by copying of individual letters and sentences where appropriate. The 

criteria for the sequencing of administration of the adapted line/shape copying task 

(refer to 5a. iii above) and/or the VMI was discussed.

Options discussed were:

i. Start with the adapted line/shape copying task (refer to 5a. iii above) with 

all children, if this is completed successfully, continue onto VMI.

ii. Allow child to attem pt VMI and then move to lower levels if child unable to

manipulate pencil or manage to draw within box structure of VMI.

iii. From the background screening information, decision to be made about 

whether most appropriate to start with VMI or individual shape copying on 

large sheet of paper.

c. Need for specific level criteria:

The need for development of specific criteria for classification of children into the 

beginner, intermediate or advanced levels was identified as an important 

prerequisite to decisions regarding sequence of adm inistration of assessment.
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Appendix 4 (a ): Development of form at for level 1 issues

Issue: Extrem ely im m ature levels of pencil grasp

From review of relevant literature, for assessing level of pencil grasp, it was decided 

to include the following selection of writing implements to complete the copying of 2D 

shapes subsection- triangular pencils and thick crayons or markers. I t  had been 

suggested by the expert therapist panel that markers would be the most appropriate.

Issue: In ab ility  to copy shapes w ith in  V M I box form at

This issue was raised in the therapist focus group in the main study. From review of 

the literature, shape copying was a common part of developmental tests such as the 

Erhardt Developmental Prehension Assessment (Erhardt, 1994). This was a tool 

developed for clinical practice and research. The page form at was adapted from the 

Erhardt Developmental Prehension Assessment section 3b, to allow enough space to 

copy the shape.

Issue: Poor ability to copy basic lines & shapes

From information received from parents during the screening procedure and 

discussion in the therapist focus group the opportunity of both copying and im itating 

shapes was deemed most appropriate for level 1 children. This was the option given 

in the Erhardt Developmental Prehension Assessment (Erhardt, 1994).

Issue: Decisions around criteria for com pletion of V M I or adapted shape 

copying task

The researcher decided to tria l the sequence of starting with attempting to complete 

the first 3 shape copying tasks in the VMI and then moving on to adapted shape 

copying task if the child was judged to have difficulties with this.

The rationale for the choice of this sequence was:

• From review of the background screening information, a number of children

were reported to use a range of writing implements - crayons, markers and 

pencils.

• The researcher needed to record the level of pencil grip and tria l with VMI 

allowed for this

• I t  was deemed a more appropriate method for attaining the optimal 

performance from the child (as it would be less repetitive than trialling child 

with both adapted shape copying task and VMI).

Specific criteria for the decision making process related to moving on to adapted

shape copying task from  VMI was devised as follows:



1. Child was unable to form the required shape within the box structure of the 

VMI

2. The level of control of the triangular pencil was such that it impacted upon the 

child's ability to complete the task of copying

The piloting process was seen as a means of trialling the cut off criteria for moving 

from completion of VMI to completion of adapted shape copying task.

Issue: Form at for name copying

The issue of large size of writing due to difficulties with pencil control had been 

discussed in the therapist focus group. In the HWT® programme (Pre K), the use of 

a box structure for name copying (w ith model of name above) was used. The use of 

a rectangular box structure for name writing had also been reported in a study with 2 

preschool children with disabilities (Park et al., 2007). This format was adapted for 

this study. It was used as an alternative layout for name copying for children in level 

1, alongside the original name copying layout devised in the pilot study with local 

intellectual disability service, which involved a model of name above and a line for 

writing name below.

Issue: Form at for individual le tte r form ation

The form at chosen was the use of the copying of letters in a box structure adapted 

from the Scale of Children's Readiness in Printing (SCRIPT) (Weil & Amundson, 

1994). The SCRIPT was originally designed for preschool children and the layout used 

was considered to be the most applicable form at to the population under study. The 

assessment form at of the SCRIPT involves use of a box system for copying of letters. 

The layout was adapted to a simpler form at to decrease the visual information 

processing demands.

Issue: Need to include tasks from  HW T® program m e

One of the key activities was the building of letters with wooden pieces, therefore a 

measure of 3D shape/letter copying task was included in the assessment form at for 

level 1 children. Six letters copying tasks were chosen by the researcher -  THOXLA. 

These specific letters were chosen as they represented the use of straight, curved 

and diagonal lines.

Issue: Short levels of attention span & concentration to task

The need to minimise the overall length of the assessment process was a 

consideration given to concerns expressed by parents and teachers on initial contact 

regarding level of attention span of the children in the study. The researcher decided 

to begin the assessment with the 3D copying task to gain the child's engagement by



using nnanipulative materials and a construction task. The colouring activity was 

lim ited to a maximum of 1 minute duration.

Issue: Auditory processing abilities & understanding of language

As some of the children were identified from the screening procedure as using the 

Lamh sign language system to enhance understanding of instructions, the researcher 

developed a system of verbal instructions that used as simple a language as possible 

to ensure understanding of the task. The choice of words was discussed and training 

in the appropriate Lamh signs to accompany the specific word was completed with 

the expert Speech and Language therapist prior to piloting.

Issues in pilot 1 of assessment format for level 1 

Difficulties engaging child in tasks

The ability to engage the children and maintain the ir attention on task was a 

significant issue. The researcher therefore decided to decrease the amount of verbal 

instruction to include only the key words needed and to use modelling of task 

requirement to ensure understanding of instructions. Alterations were made to 

instructions and adm inistrative procedures.

Behavioural issues th a t in terfere  w ith  ability  to engage in assessment

One child presented with significant difficulties in behaviour, was unable to remain 

seated for any length of tim e and refused to engage with any of the assessment 

materials. Another child, while able to remain seated, did not a ttem pt any of the 

assessment items. The researcher therefore developed an exclusion criterion for 

children who did not show any purposeful interaction with test materials.

Decisions around most appropriate w riting  im plem ent to use:

In pilot 1, both the use of marker and crayons was trialled. The children piloted 

presented with an immature pencil grip. They tended to hold the marker far from the 

tip, which impacted on the ir ability to control the marker. This was also the difficulty 

with use of triangular pencil. The children had problems with using enough pressure 

when writing with crayon. The researcher decided to lim it the choice of writing 

implement to triangular pencil/short thick marker use. The following rationale for this 

choice:

1. Thick short markers -  encouraged a more functional grip of a writing 

implement by the child.

2. In terms of developmental literature, markers are most commonly used as 

starter writing implements as a precursor to use of a pencil.



3. The ability of the children to use enough pressure to mark the page with a 

crayon could be an issue. The use of a marker eliminated the problem with 

the pressure needed.

Issues in pilot 2 of assessment form at for level 1 
Difficulties copying letters using box structure
One of the children in the piloting had difficulty with copying correct letter in box, and 

appeared to be confused by other models of letters on page (i.e. copied letter 

modelled in adjacent box). The form at was altered to include a single box structure 

on the page as an alternative for children in level 1.



Appendix 4(b ): Issues in pilot 1 of assessment form at for

level 2

Issue: Difficulty w riting  letters between lines

The issue of size of writing and understanding of how to use lines and where to place 

letters on a page were identified as significant difficulties. I t  was unclear whether the 

d ifficulty with use of lines was related to understanding of the task or difficulties with 

spatial aspect of placing letters on a line. In the case of one child, letters were 

written on top of each other on the page as they appeared to struggle with the 

spatial aspects of the task. One child became confused by the use of the terms 'b ig ' 

and 'sm all' letters to explain copying letters and started to write very large letters on 

the page. The researcher therefore needed a form at that relied less on verbal 

instructions.

The need to find a form at of recording individual le tter formation that would allow for 

this was necessary. The form at chosen was the use of the copying of letters in a box 

structure adapted from the Scale of Children's Readiness in Printing (SCRIPT) (Weil; 

& Cunningham Amundson, 1994). The assessment form at of the SCRIPT involves use 

of a box system for copying of letters. This form at removed the issues of 

understanding the how to use lines and allowed for writing of different sizes. The 

layout was adapted to a simpler form at to decrease the visual information processing 

demands. Two booklets devised for the upper and lower case letters respectively.

Issue: Poor use of assisting hand to hold page

The children in the pilot did not automatically hold the page with the ir assisting hand. 

Even with verbal prompts, paper holding was inconsistent.



Appendix 4(c): Original SCRIPT form at (a t 75%  original size)
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Appendix 4(d ): Permission to use the SCRIPT
From: Marr, Deborah [dmarr@su.edu]
Sent: 30August 2006 13.42
To: pattonsa@tcd.ie
Subject: FW: re: inquiry from Ireland

Sandra,
Thanks so much for your interest in the SCRIPT. First, you most certainly can use my adapted 
criteria for scoring.
Second, I have permission from Weil to send out the SCRIPT to anyone who wants to use it so if 
you will send me your mailing address, I will be happy to mail you a copy.
There is only one version of the test that I know of and it has 8 letters per page although one page 
has only 2.
I hope to hear from you soon,
Debbie

Deborah Marr, ScD, OTR/L
Associate Professor and Director of Occupational Therapy
Shenandoah University
333 West Cork Street Suite 510
Winchester, VA 22601
540-678-4312

 Original Message-----
From: sandra patton [mailto:pattonsa@tcd.ie]
Sent: 28 August 2006 12:05 
To: 'dmarr@su.edu'
Subject: re: inquiry from Ireland

Hello Deborah,

I am postgraduate researcher in Occupational Therapy in Trinity College, Dublin. I am conducting 
a research masters in the area of children with Down Syndrome and handwriting. I am interested 
in using the SCRIPT -  Scale of Children’s Readiness in Printing and read your article in the 
American Journal of Occupational Therapy with interest.

I have a number of queries. Firstly I would like to use the adapted criteria for scoring that you 
developed in the study nad would like to formally ask for your permission to use this.

Secondly, I am having problems locating a copy of the SCRIPT for sale and also have been 
unable to get a contact e mail for Marsha Weil, the author. Would you have any information 
regarding this to help me?

Lastly, there appears to be differing reports as to how many letter forms are located on the one 
page in the Script, In the original article by Weil and Amundson, they talk about a maximum of 8 
letters per page, yet in another article they talk about 3 letters per page. Are there 2 versions of 
the test??

You assistance with the above would be greatly appreciated.

Regards

Sandra Patton 
Postgraduate Researcher 
Dept, of Occupational Therapy 
Trinity College, Dublin, Ireland
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Appendix 5 (a ): Sample pages of assessment fo rm at 

Sample of name copying on line sheet (A5 size)

Model of Name of child's nam e handw ritten here



r

Sample of box name copying sheet (A4 size)
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Sample page for copying individual letters and sentences: Level 3 children



Sample of sentence copying cards



Appendix 5(b ): Administration instructions for child 

prew rlting/handw riting performance measure

Baseline data collection

At the start of the baseline data collection, information was reviewed with parent(s) 

from screening form information, pre study parent questionnaire (section 1). For 

children in the level 1, the details of which letters the child had experience of writing 

was checked with the parent and teacher.

At the baseline data collection all children are to be given the opportunity to 

complete the first 3 shapes in the VMI booklet. I f  the child meets any of the 

following criteria, the decision to move the child to the adapted shape copying form at 

and/or to alter writing implement can then be taken:

a. The child is unable to copy the first 3 shapes.

b. The pencil control of the child impacts on the ir ability to fit the shape within

the box.

c. The child gets confused about which shape they were copying and started to

copy another shape on the page.

I f  none of these issues arise, the child can continue with using the VMI booklet. I f  the 

child is observed to have an immature pencil grasp that significantly impacts on 

pencil control an alternative writing implement of a short thick marker can be 

provided.

Layout of assessment area:

The room should be in a quiet location and minimal visual distractions should be 

present in the room.

Equipment:

Height adjustable table w ith non slip surface (sugar paper may be placed on table to 

assist with this.

Appropriate height school chair for child, chairs for examiner and parent(s)

Test booklets

Prior to testing:

Select an appropriate height of chair so that child can sit with feet flat on the floor.

Adjust height of table to appropriate height for child (approximately 2 inches above 

child's bent elbow).



Ensure that the chair is positioned in close to the table so that the child is resting 

their elbows on the table before starting.

Ensure the correct writing implement is selected for the child -  marker, triangular 

pencil, ordinary pencil. The writing implement used should be the one that the child 

uses most at school/home to write.

At start of assessment: Examiner checks that child is wearing glasses and/or hearing 

aids as appropriate.

General notes on testing:
Examiner praises all the child's efforts throughout all aspects of assessment.

Examiner ensures child is looking at examiner or materials as relevant while giving 

Instructions or demonstrating tasks.

The instructions are given in two versions below. One set of instructions are for 

children who use Lamh sign language to facilitate understanding of instructions and 

word use is restricted to a minimum.

1. M aking le tte rs  w ith  w ooden pieces:

Materials:

Two sets of wooden pieces needed to make each le tter are needed 

Position on table:

1. Examiner places one set of shapes to be used by the child on the table to the 

child's right hand side. Only the shapes required for the particular letter being 

constructed should be placed on the table.

Instructions:

Examiner says 'LOOK' and ensures tha t the child is looking when demonstrating. 

Examiner demonstrates making the letter, making it on the examiners right hand 

side.

Examiner says to the child; 'CAN YOU DO THE SAME HERE?' or 'SAME HERE' and 

makes Lamh sign if child uses Lamh to help understanding. As the examiner gives 

instruction he/she points to the space on the table that is free for child to construct 

the letter.

Examiner can repeat demonstration and instructions, if child does not attem pt shape.



I f  the child's attem pt at the letter is inaccurate, an opportunity to correct is given by 

the exam iner asking the child: 'IS IT THE SAME?' or 'SAME?'

The examiner uses Lamh sign, while pointing to both models in turn.

2. VM I:

M aterials:

VMI test booklet, choice of standard or triangular pencil 

Position on table:

Place the page directly in front of child with lower end of page parallel to edge of 

table.

Place pencil in centre of test page in vertical position to child.

Instructions:

Examiner says 'LOOK' and ensures that the child is looking when demonstrating 

Examiner says to the child: 'CAN YOU DO THE SAME HERE?' or 'SAME HERE' and 

makes Lamh sign.

3. Adapted copying of shapes:

M aterials:

Test page with appropriate shape to copy 

Appropriate writing implement: pencil/short thick marker

Position on table:

Test page is placed directly in front of the child with lower end of page parallel to 

edge of table.

Examiner hands a writing implement to child to encourage engagement in task.

Instructions:

Copying of shapes:

Examiner points to shape at top first and then points to space below saying 'DO THE 

SAME HERE' and makes Lamh sign for same.

Instructions repeated if needed.

If  child does not attem pt to copy the shape after instructions has been repeated, 

proceed to im itation of shapes as appropriate.



Im itation  of sliapes:

Examiner says 'LOOK' and ensures that the child is looking when demonstrating. 

Examiner draws shape on page with crayon.

Examiner points to shape at top first and then points to space below saying 'DO THE 

SAME HERE' and makes Lamh sign for same if required for individual child. 

Instructions are repeated if necessary.

I f  child does not attem pt to copy the shape after instructions have been repeated, 

the examiner says to the child: 'DO THE SAME HERE' OR 'SAME HERE' and makes 

Lamh sign.

4. Copying letters in boxes 

Materials:

Appropriate test booklet 

Appropriate writing implement

Position on table:

Examiner places booklet in appropriate position on the table for child (approx. I inch 

between edge of desk and bottom margin of booklet). The examiner assists the child 

in holding the page if necessary.

Verbal instructions:

Examiner points to first le tter and then to box directly below it and says:

'CAN YOU DO THE SAME HERE?'

Examiner continues this instruction if the child does not proceed themselves to 

complete the task. Examiner may repeat the instruction throughout completion of 

booklet to facilitate completion if the child stops task.

5. W rite name:
Materials:

Appropriate name copying sheet 

Position on table:

Examiner places booklet in appropriate position on the table for child (approx. I inch 

between edge of desk and bottom margin of booklet). The examiner assists the child 

in holding the page if necessary.



Verbal instructions:

Examiner points to model of name and then to line/ box below and says 'CAN YOU 

WRITE YOUR NAME HERE'. Examiner points to the line with his/her finger at the 

same tim e as giving the instruction.

6. Copy letters on lined page:

Materials:

Appropriate test booklet 

Appropriate pencil for child

Position on table:
Examiner places booklet in appropriate position on the table for child (approx. I inch 

between edge of desk and bottom margin of booklet). The child is prompted to hold 

the booklet w ith the assisting hand if needed. I f  the child continues not to use 

assisting hand or only Interm ittingly, the examiner may hold the page.

Each le tter is presented separately in alphabetical order by examiner placing letter 

card on the table above the child's page.

Verbal instructions:
Examiner says to the child: 'CAN YOU DO THE SAME HERE?' or 'SAME HERE' and 

makes Lamh sign if child uses Lamh to help understanding.

Examiner points with finger to starting line in booklet.

Child is given verbal and physical prompt (by the examiner pointing to starting point 

on next line) to proceed to next line when necessary.

Examiner gives extra prompts to child if they stop copying letters, by repeating the 

instructions while pointing to letter card first and then to appropriate space on page.

7. Copy 3 sentences on lined page:
Materials:

Booklet 4

Appropriate pencil for child 

Position on table:

Booklet 4 is placed on the table directly in front of child (approx. 2-3 inches between 

edge of desk and bottom margin of booklet). The child is prompted to hold the 

booklet w ith the assisting hand if needed. I f  the child continues not to use assisting 

hand or only interm ittingly, the examiner may hold the page.



The appropriate sentence strip is placed directly above the booklet on the table.

Verbal instructions:

The sentence is read by child or examiner and instruction given;

'CAN YOU COPY THE SENTENCE USING THE LINES, LIKE THIS?' (examiner points to 

sentence on card)

'START HERE' -  examiner points to beginning of first line in booklet.

Child is given verbal and physical prompt to proceed to next line (by the examiner 

pointing to starting point on next line) if appropriate to complete the sentence.

I f  child stops during copying of sentence, examiner repeats instructions.

Instructions repeated for each sentence.

8. Child interest measure:

Refer to appendix 6(b) for directions and questions
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Appendix 6 (a ): HWT® task participation scale

Task Participation indicator

Engagem ent: Child dem onstrates engagem ent in task

1 = Child engages none of the time

2 = Child engages some of the time

3 = Child engages most of the time

In te r e s t : Child shows curiosity and in terest in task

1 = Child demonstrates interest none of the time

2 = Child demonstrates interest some of the time

3 = Child demonstrates interest most of the time

Staying on task; Child continues w ith  task to completion

1 = Child stays on task none of the time

2 = Child stays on task some of the time

3 = Child stays on task most of the time

Fine m otor coordination; Child m anipulates m aterials easily

1 = Child is unable to manipulate materials

2 = Child is somewhat able to manipulate materials

3 = Child is able to manipulate materials

HW T® tasks for application of scale:

Level 1 children Level 2 children

Constructing mat man N/A

Model action songs N/A

Building letters with wooden pieces on mat Building letters with wooden pieces on mat

Drawing on magnetic board N/A

Drawing letter on slate Drawing le tter on slate

Drawing shapes on paper N/A

Drawing le tter on paper N/A

N/A Drawing letter in grey boxes

N/A Drawing letter between lines



Indicators of HWT® task participation
Task
performance 
indicator 
Engagement in 
group tasks:
Shows a good 
level o f  
participation

Positive performance indicators Negative performance indicators

} Sitting in chair, facing instructor 
' Takes turns 

Shares m aterials

Fidgets, gets up off chair 
turns body away from group 
Refuses to participate in task

-----------

Looking at instructor
Looking at m aterials when perform ing tasks

Not looking a t instructor
Not look inga t m aterials w hen perform ing task

-  - - -

Demonstrates 
interest in task:
Shows curiosity 
and attention to 
task

Verbalising about the task, e.g B is for ...
r  -- -

Glazed expression, staring into space
—  -

Sm iling/ laughing ' Rushes through task, not taking care
Looks for instructor to help them
Shows work to  instructor or other m em bers o f
g r o ^  _________________

■j
Talks about other things as distracting tactic 
Pulls at items, gets distracted by these items

------  -

Stays on task:
Continues witli 
task to 
com pletion

Fine motor 
coordination
M anipulates 

1 m aterials easily

W ith verbal instructions repeated once 
W ith physical dem onstration repeated once

Verbal & / physical prom pts have to  be repeated 2 or 
more tim es
Has to  be refocused on task a num ber o f  tim es _ ____ _Is focused on task

-------  -------------- ----- _ W atches others in  group rather than staying on task

M anipulates easily, appropriate to task Unable to  m anipulate tools
hold m anipulative 
place m anipulative correctly 

j control m ovem ent o f  m anipulative

; Problems holding m anipulative
Place m anipulative incorrectly
Poor control o f  m ovem ent o f  m anipulative

------ ------



HWT® task participation record sheet

Task 1

1 2 3

Engagement

Interest

Staying on task

Fine motor coordination

Task 2

1 2 3

Engagement

Interest

Staying on task

Fine motor coordination

Task 3

1 2 3

Engagement

Interest

Staying on task

Fine motor coordination

Task 4

1 2 3

Engagement

Interest

Staying on task

Fine motor coordination

Task 5

1 2 3

Engagement

Interest

Staying on task

Fine motor coordination



Appendix 6 (b ): Child interest measure

Question form at and administration procedure 

Description of picture cards:

Two sets of picture cards were used -  one set with pictures of girls for use with girls 

and one with pictures of boys for use with boys.

Picture card 1: G irl/boy writing 

Picture card 2: G irl/boy drawing 

Picture card 3: G irl/boy reading 

Picture card 4: Maths sum

Directions:

The appropriate picture card(s) is placed on table in front of child prior to asking each 

question.

Question 1:

Look (examiner points to picture card 1), this girl is writing.

Do you like writing?

Question 2:

Is writing hard or easy? (Examiner points to picture card 1),

Question 3:

Look, (examiner points to picture card 2), this girl is drawing.

Do like drawing?

Question 4:

Look, (examiner points to appropriate card 1 or 3), this girl is writing and this girl is 

reading.

Which do you like best? Reading or writing?

Question 5:

Look, (examiner points to appropriate card 1 or 4) this is counting and this writing. 

Which do you like best? Counting or writing?



Sample of picture cards used In child Interest measure



Appendix 6 (c ): HW T® task achievem ent scale

Criteria and record sheet
Task Criterion

Matches wooden pieces Child able to match samples of wooden pieces to each other, 

e.g. a big line with a big line etc

Identifies wooden pieces Child able to identify matching wooden piece when named

Identifies top of line Child able to point to top of wooden line piece

Identifies middle of line Child able to point to middle of wooden line piece

Identifies bottom of line Child able to point to bottom of wooden line piece

Constructs mat man Child able to construct mat man character from materials 

placed on table and with picture of mat man provided

Name of Child

TASK Able Session Som ewhat

able

Session Unable Session

Matches wooden pieces

Identifies wooden pieces

Identifies top of line

Identifies middle of line

Identifies bottom of line

Constructs mat man

Directions:

Each task is rated on task achievement using a scale of able, somewhat able and 

unable.

For each task the level of ability is scored by placing a tick in the appropriate box: 

that is; able, somewhat able or unable.

The session number is entered in the column adjacent to the ticked box.



APPENDIX 7



Appendix 7 (a): Marking criteria for posture measure & 3D

copying task

Posture measure

Postural abilities of the child are scored according to the following criteria.

Descriptive criteria:

Poor upper body posture: slouched over desk/rests head on hand/ leans very near 

to tabletop.

Poor whole body posture: Upper body posture poor and child moves feet/ legs 

often/ fidgets in chair/ sliding out of chair.

No postural issues: Child is able to maintain an upright posture at desk and 

displays none of the behaviours in the above criteria.

3D copying task

The shape copied must meet the following criteria 

Descriptive criteria:

1. Shape is the same as the model shape

2. All pieces relevant to the shape are included

3. Orientation of pieces within shape are correct, e.g. diagonal, straight lines present 

as appropriate.



Appendix 7(b): Scoring guidelines for letters in boxes & name

copying level 1

Instructions for m arking individual letters

• You are asked to judge each le tter on the following criteria of legibility.

The le tter is recognisable at firs t glance.

Refer to guidelines for scoring letter recognisability at end.

Tick the relevant box.

• I f  the letter is unrecognisable, do not proceed any further.

• I f  the letter is written twice in one box, mark the best effort.

• I f  you think the letter is recognisable, print the letter that you think each 

le tter is in the box provided beside the phrase 'What letter'

• You are then asked to identify the case of the letter.

Tick the relevant box.

• In the case of some letters, they are the same in either case, for example

upper & lower case 'c ' are the same. In this case, write N/A for Not applicable.

Instructions for m arking name:

• Score each letter in sequence in the boxes below e.g. first le tter score beside 

code 01 etc.

• You are asked to judge each letter in the name on the following criteria of 

legibility.

The le tte r is recognisable.

I f  yes, en ter Y in the box opposite the code number for the letter 

I f  no, en ter N in the box opposite the code number for the letter

I f  you th ink the letter is recognisable, print the letter that you think each le tter is in 

the column with heading 'le tter'.



Guidelines for scoring le tter recognisability

Score as recognisable  

le tte r

Score as recognisable le tte r Score as recognisable  

le tte r

O vershooting;

The le tter form Is recognisable at firs t 

glance despite the presence of the 

overshoot.

C :

Letter P Letter B Letter E

Undershooting:

The le tter form  is recognisable at first 

glance despite undershooting being 

present.

X
Letter R Letter X



Guidelines for scoring le tter recognisability

recognisable recognisableScore as recognisable le tte rScore Scoreas as

le tte r le tte r

D iagonals

Must be evidence of one pointed angle 

present and no m ajor distortion o f overall 

shape

Letter W Letter ZLetter V

Diagonals

Letter N Letter M



Appendix 7(c): Scoring guidelines for letters in boxes level 2
1. Each pack contains individual scoring sheets and photocopies of letters to be scored. A red and blue pen for marking as well as 

a ruler is also enclosed. The scoring sheets have been organised in a particular random order and scoring sheets are pre- 

coded in the same order, please m ark in order provided. Prior to scoring check that the code on scoring sheet 

corresponds with code on copy of le tter sheets.

2. Please read the following scoring directions prior to starting to score samples. Refer to scoring sheet content to assist with 

understanding of meaning.

3. The marking criteria begin with qualifying criteria. 4 options are given.

a. I f  all of the criteria are satisfied, place a 1 in the box and continue on to the following criteria.
b. I f  one or more of these options is not present, place a 0 in the box and disregard the following criteria.
c. Please specify the reason for disqualification by circling the criteria not m et on the scoring sheet.
d. Give a total score of zero and proceed to scoring of next letter.

4. Please score 1 for each criterion which is m et as described. I f  the criterion is not m et, score as 0.

5. Details for each criterion are given on the next page to help with clarity of meaning. You may need to draw on the copied letter

sheets when checking measurements.



6 . The criteria are divided into two sections:

Criteria 1- 4 refer to le tter form ation.

Criteria 5- 6 refer to spatial awareness.

You are required to calculate subtotals for each section. Count criteria scored and enter subtotal score in relevant box.

7. You are asked to calculate a total score for each letter. Add the subtotals to obtain the total score and enter in relevant 

box. A score of 6 is the highest score for any letter. A score of zero is the lowest score for any letter.

8. Exception points to note:

The following general exceptions should be allowed when marking these criteria.

a. I f  the child places a tail on small letters this is acceptable and they should not be penalized.
b. The letter "y " is typically formed in two ways, either way is acceptable.
c. The letter " t"  can be written with tail omitted, no points deducted.
d. The capital le tter M can be accepted as "m " with no side stroke present.
e. The capital le tter A can be accepted curved or angled at the top.
f. Overshooting is allowed in the case of the letter 'o '
g. Upper case U can be written with or w ithout a side stroke present.
h. In the case of the letter 'w ' and 'M' the middle point or leg can be smaller that the side legs
i. Where a child has attempted to write the letter twice, score the letter circled.



CRITERIA Specifications for scoring of individual criteria:
L ette r form ation

2. Number of strokes 

present is correct

• All strokes are present in the letter. This includes the need to have the "stick" on a lower case "n", "r".
• No strokes repeated
• No extra strokes added
• Where as part of the le tter formation process a line is drawn over again, no penalty is given if this line is not exactly 

placed on top of the first stroke, unless it significantly effects the overall legibility of the letter

3. No significant over or 

undershooting

No significant over or under shooting:

• No significant overshooting, that is more than 2 mm, when lines cross
• No significant undershooting, that is no more than 2 mm, when lines cross
• The side points of "z", "s", "x", "k", "e" and ” c" must fall within a 3 mm space of each other, which is perpendicular 

to the horizontal boundaries
• For "k", this means the intersection of the two angled lines can be no more than 2 mm apart
• Letters formed by ball & stick -  no gaps greater than 2 mm

4. Letter is correctly 

completed

• Curved lines must be curved, including any extension lines present
• Straight lines must be straight
• Angles must be present
• No reversals of parts of letters e.g. tail o f 'q ' must point up
• Parts & body are in correct proportion, e.g. in letters b, d, p, q. This includes the tails of 1, j ,  g, t, y are in proportion 

to the size of the body
• Legs of capital letters: A, H, M, N, K, R, U, W, V, X and appropriate small letters e.g. h, m, n, m, n, u, v, w, x are 

aligned within 3 mm of each other

Spatial awareness

5. Slant of individual 

strokes shows no 

significant distortion.

• No rotation of more than 45 degrees in any part of the letter
• Each side of the horizontal line in " t"  and "f"  must be w ithin 2-m m  length of the other
• Oblique lines cannot be perpendicular to the outer boundary lines (e.g. "v", "w "( see exception notes), "y")
• Upstrokes and down strokes must be parallel to the vertical boundaries w ith in  3 mm. The capital le tter "M" and the 

dots on " i"  and " j"  are not Included in this criterion
• Horizontal lines must be parallel to the horizontal boundary lines of the blank stimulus box w ith in  3 mm.
• In the case of c, o, s, Q no significant rotation of the letters in space is present

6. Letters are in the 

correct position in relation 

to the box.

• No lines must extend more than 1 mm outside the boundary lines of the box



Appendix 7(d ): Scoring guidelines for letters between lines level 3
1. Each pack contains individual scoring sheets and photocopies of letters to be scored. A red and blue pen for marking as well as

a ruler is also enclosed. The scoring sheets have been organised in a particular random order and scoring sheets are pre-

coded in the same order, please m ark in order provided. Prior to scoring check that the code on scoring sheet 

corresponds with code on the copy of letter sheets.

2. Please read the following scoring directions prior to starting to score samples. Refer to scoring sheet content to assist with 

understanding of meaning.

3. The marking criteria begin with a qualifying criterion. 4 options are given.

a. I f  all of the criteria are satisfied, place a l_in the box and continue on to the following criteria.
b. I f  one or more of these options is not present, place a 0 in the box and disregard the following criteria.
c. Please specify the reason for disqualification by circling the criteria not m et on the scoring sheet.
d. Give a to ta l score of zero and proceed to scoring of next letter.

4. Please score 1 for each criterion which is m et as described. I f  the criterion is not m et, record 0.

5. Details for each criterion are given on the next page to help with clarity of meaning. The pack contains a ruler, red pen for 

scoring using precise measurements. You may need to draw on the copied letter sheets when checking measurements.



6 . The criteria are divided into two sections:

Criteria 1-4  refer to le tter form ation.

Criteria 5- 7 refer to spatial awareness.

You are required to calculate subtotals for each section. Count criteria scored and enter subtotal score in relevant box.

7. You are asked to calculate a total score for each letter. Add the subtotals to obtain the total score and enter in relevant

box. A score of 7 is the highest score for any letter. A score of zero is the lowest score for any letter.

8. Points to note:

The following general exceptions should be allowed when marking these criteria.

a. I f  the child places a tail on small letters this is acceptable and they should not be penalized.
b. The letter 'y ' is typically formed in two ways, either way is acceptable.
c. The le tte r 't ' can be written with tail omitted, no points deducted.
d. The capital le tter M can be accepted as "m ".
e. Where a child has attempted to write the letter twice, score the letter circled.



CRITERIA Specifications for scoring of individual criteria:

L ette r form ation

2. Number of 

strokes present is correct

• All strokes are present in the letter. This includes the need to have the "stick" on a lower case "n ", " r"
• no strokes repeated
• no extra strokes added
• where as part of the le tter formation process a line is drawn over again, no penalty is given if this line is not exactly placed 

on top of the firs t stroke, unless it significantly effects the overall legibility of the letter

3. No significant 

over or 

undershooting

• No significant overshooting, that Is more than 1 mm when lines cross
• No significant undershooting, th a t is no more than 1 mm when lines cross
• The side points of "z", "s", "x", "k", "e" and "c" must fall within a 1.5 mm space of each other
• For "k", this means the intersection of the two angled lines can be no more than 1mm apart
• Letters formed by ball & stick -  no gaps greater than 1 mm

4. Letter is correctly 

completed

• Curved lines must be curved, including any extension lines present
• Straight lines must be able to fit w ith in  a 1 mm space, including any extension lines present
• Angles must be present
• No reversals of parts of letters e.g. tail of 'q ' must point up
• Parts & body are in correct proportion, e.g. in letters b, d, p, q

Spatia l awareness

5. The slant of individual 

strokes shows no 

significant distortion

• No rotation of more than 45 degrees in any part of the letter
• Each side of the horizontal line in "J", " f"  and " t"  must be w ith in  1mm difference in length to each other
• Oblique lines cannot be perpendicular to baseline (e.g. "v", "w ", "y")
• Upstrokes and down strokes must be perpendicular to the baseline w ith in  1.5 mm. The capital le tter ” M" and the dots on 

" i"  and " j"  are not included in this criterion
• Parallel lines in capital letters are aligned w ith in  1.5 mm of each other, e.g. legs of "H"
• Baselines & top lines must be parallel to the baseline w ith in  1.5 mm. Top lines and bottom lines are not used for the 

letters "a", "b", "d", "q", "g", "r", "p " and the bottom of "u"

6. The letter is in the 

correct position in relation 

to the baseline

• The appropriate part of each letter is sitting on, above or below the line by not more than 2 mm
• In the case of lower case letters 'j' as long as some part of the letter is sitting below the baseline, the criterion is met

7. Adequate space 

between the letter and 

adjacent letter(s)

• The le tter is not colliding with another letter
• The size of spaces between letters may vary



Appendix 7 (e ): Scoring guidelines for sentence copying

Each pack contains individual scoring sheets and photocopies of sentences to be 

scored. A red and blue pen for marking as well as a ruler is also enclosed.

The scoring sheets have been organised in a particular random order, please mark in 

order provided. Please read the following scoring directions prior to starting scoring 

of samples. Refer to scoring sheet content to assist with understanding of meaning.

Scoring directions:

• Each scoring sheet and photocopy has been pre-coded and you are asked to 

check that these correspond before scoring

• The scoring sheet contains a copy of the criteria for scoring. Please read these 

carefully prior to scoring

• A printed copy of sentences to be scored is on each scoring sheet below each 

criterion

• For each criteria circle in red any letter(s) or space(s) as relevant which do 

not m eet the criteria

• Individual directions relevant to each criterion is given below

• Enter total score for each sentence in box adjacent

• Calculate total number of letters or spaces as relevant that meet the

individual criterion and enter in appropriate space

• Calculate percentage and record in relevant box

Measurem ent note:

To ensure accuracy of measurements, use a clear ruler with mm markings and a red 

pen. Specific methods of measurement related to each criterion are given below. 

Refer to exam ple at end of these directions, which w ill help to  clarify the  

above.

Criteria 1: Positioning of letters in relation to the baseline 

Sentence 1:

Total number of letters to be scored - 15

• Score 8 letters in "My name is"

• As all names are differing lengths - mark 7 best letters in first/surnam e

• Place the subtotals of the above on the scoring sheet above the relevant part 

of the sentence

• Add the two scores together and enter total score in adjacent box



Sentence 2:

Total number of letters to be scored- 11

• Score 11 letters -the  number d ig it for age is not marked

Sentence 3:

Total number of letters to be scored -  14

• Score all 14 letters

M easurem ent note:

• Ensure ruler is positioned perpendicular to the baseline.

• Measurement is taken as the distance from the baseline to the outer border of 

the bottom of the letter.

Scoring notes:

• In cases where the base of le tter is curved, measure from the lowest part on

the body of the le tter to the baseline e.g. for letters a, b, c, d, e, o, s, t, u.

• In cases where letters have legs, measure from the leg furthest from baseline,

i.e. for letters h, k, m, n, v, w, x. An exception is made in the case of the 

le tter m, where the middle leg of the letter is not measured.

• In cases where the letters have descending extensions; i.e. letters; g, j,  p, q, 

y, measure from the body part of the letter, which should rest on the 

baseline.

• In cases where the letters have straight strokes either descending or across,

i.e.: letters f, i. I, r, z, measure from the bottom of the straight stroke to the

baseline.

• Capital letters are measured following the appropriate rules above.

• I f  a letter is omitted or incorrect, no score awarded for that letter.

• Ignore any additional or incorrect letters included, unless it is necessary to 

score the letter(s) to reach total letters scored for that sentence.



Criteria 2: Relative heights of letters w ith in  words

Sentence 1;

Total number of letters to be scored - 15

• Score 8 letters in "My name is"

• As all names are differing lengths - mark 7 best letters in first/surnam e

• Place the subtotals of the above on the scoring sheet above the relevant part

of the sentence

• Add the two scores together and enter total score in adjacent box

Sentence 2:

Total number of letters to be scored- 11

• Score 11 letters -th e  number d ig it for age is not marked

Sentence 3:

Total number of letters to be scored -  14

• Score all 14 letters

M easurem ent of height of letters:

• Ensure ruler is positioned parallel w ith the baseline.

• Place a small straight line using the red pen at the outer border of the le tter to

be measured at the top and bottom of the letter.

• The measurement is taken from inside both of these lines.

Scoring notes:

• When measuring to compare, measure longest strokes (e.g. for letters such

as b. d. f  etc) or at the highest points on curve of the letter (e.g for letters

such as a, c, e etc. In the case of mid range letters include tails on letters

such as: a, d etc.

• In cases where a capital le tter and the mid range letters present in the same

word are the same height, compare the capital le tter to the smallest mid

range le tter in the adjacent word

• I f  the child uses a capital le tter in a word instead of a lower case letter, score 

this le tter using the criteria for capital letters



Mid range letters

• Mid range letters refers to letters that have no extensions and includes the

letters: a, c, e, i, m, n, o, r, s, u, v, w, x, z.

• Similar height in relation to mid range letters refers to the height of one being

not more than one and half tim es the height of another in the word being 

scored (or in an adjacent word in the case where word does not contain mid 

range letters).

Tall letters

• Tall lower case letters refers to: b, d, f, h, k, I, t.

• Similar height in relation to tall lower case letters refers to them being at

least one and half tim es the height of the smallest mid range lower case

letters present in the word being scored (or in an adjacent previous word in

the case where word does not contain mid range letters).

Letters w ith extensions below the line

• Letters going below the line refers to letters: g, j,  p, q, y.

• Similar height in relation to letters going below the lines refers to them being 

at least one and half tim es the height of sm allest mid range lower 

case letters present in the word being scored (or in the previous adjacent 

word in the case where word does not contain mid range letters.

• In the case o f'M y  name is..', compare the y to the mid range letter in 'name'.

Capital letters

• Similar height in relation to capital letters refers to each individual le tter 

being:

a. At least one and half tim es the height of the sm allest mid range low er 

case letters present in the word being scored (or in the previous adjacent 

word in the case where word does not contain mid range letters).

b. In the case o f'M y  name is..', compare the M to the mid range letter in 'name'.



Criteria 3: Spacing w ith in  words

Sentence 1:

Total number of spaces to be scored - 7

• Score 3 best spaces between letters of the words: ' My name is'

• Score a fu rther 4 best spaces between letters in first/surname of child

• Place the subtotals of the above on the scoring sheet above the relevant part

of the sentence

• Add the two scores together and enter total score in adjacent box

Sentence 2;

Total number of spaces to be scored - 7

• Score all 7 spaces between letters in the sentence

Sentence 3:

Total number of spaces to be scored - 11

• Score all 11 spaces between letters in the sentence

Measurem ent notes:

• Ensure ruler is positioned perpendicular to the baseline at the most protruding 

point on the right of the first letter.

• Draw a stra ight line at this point (perpendicular to the baseline) using red pen

• Similarly, ensuring ruler is positioned perpendicular to the baseline at the

most protruding point on the left of the next le tter; draw a straight line at this 

point (perpendicular to the baseline) using red pen

• The measurement is taken from inside both of these lines

Scoring notes:

• No mark is given if the tail of one le tter protrudes into the following letter



Criteria 4: Spacing betw een words

Sentence 1:

Total number of spaces to be scored - 3

• Score 3 best spaces

Sentence 2:

Total number of spaces to be scored - 3

• Score 3 best spaces

Sentence 3:

Total number of spaces to be scored - 2

• Score the 2 spaces

Scoring notes:

• The measure is taken from the furthest point to the right in the case of the 

last le tter in the first word

• The measure is taken from the furthest point of the letter to the left in the 

case of the first le tter in the second word

M easurem ent notes:

• Ensure ruler is positioned perpendicular to the baseline at the most protruding 

point on the right of the last le tter in first word

• Draw a straight line at this point (perpendicular to the baseline) using red pen

• Similarly, ensuring ruler is positioned perpendicular to the baseline at the 

most protruding point on the left of the first letter in the next word. Draw a 

straight line at this point (perpendicular to the baseline) using red pen

• The measurement is taken from inside both of these lines



Appendix 7 (f): Adapted SCRIPT criteria 
As quoted in:

Marr, D., W indsor, M. M., & Cermak, S. (2 0 0 1 ). Handw riting Readiness: 

Locatives and Visuom otor SI<iMs in the Kindergarten Year. Early Childhood 

Research  & Practice, 3 (1 ) ,  1 -15.

1: The letter is quickly and easily recognized as itself and no other symbol using the 
"peek hole" method; no gross errors in proportion are present. Case (upper or lower) 
is correct.

2; The le tter has no missing parts and no extra parts. This includes the need to have 
the "stick" on a lower case "n."

3: No lines extend beyond the intersection by more than 2 mm.

4: Baselines and top lines must be parallel to the horizontal boundary lines of the 
blank stimulus box w ithin 3 mm. Top lines and bottom boundary lines are not used 
for the letters "a," "b," "d," "q," "g," "r," "p," and the bottom of "u."

5: Upstrokes and down strokes must be parallel to the vertical boundaries within 3 
mm. The capital le tter "M" and the dots on "I" and "j" are not included in this 
criterion. The side points of "z,"  "s," "x,"  "k," "e," and "c" must fall within a 3-mm 
space of each other, which is perpendicular to the horizontal boundaries.

6: Letter forms must be closed correctly with no more than a 2-mm gap. For "k," this 
means the intersection of the two angled lines can be no more than 2 mm apart.

7: Curved lines must be curved, and straight lines must be able to fit within a 2-mm 
space. These criteria include any extension lines that may be present.

8: Angles must be present.

9: There is no rotation of more than 45 degrees in any part of the letter; no reversals 
are present.

10: Each side of the horizontal line in "t" and "f" must be w ithin 2-mm length of the 
other; the bottom portion of the vertical line of the "t" must be at least 2 mm longer 
then the top side.

11: Oblique lines cannot be perpendicular to the outer boundary lines (e.g., "v," "w,"
"y").



APPENDIX 8



Appendix 8 (a ):  In fo rm ation  sent to  teachers prior to  pre

intervention focus group

Teachers pre intervention focus group question outline
The following is an outline of the topic and questions that you will be asked to 

comment on in the focus group.

1. How handwriting is taught in general to children in m ainstream

schools in Ire land:

a. What procedures are typically used to teach handwriting? e.g. upper or lower 

case taught first, use of print or cursive style.

b. What methods are typically used to teach handwriting? e.g. use of various 

materials such as sandpaper, verbal instruction of le tter formation.

2. How are handwriting abilities typically assessed:

a. Do you use any formal handwriting programmes?

b. I f  you use informal assessments what assessments are typically used?

c. How would you assess children who are having difficulties with

handwriting?

3. How are difficulties w ith  handw riting typically rem ediated:

a. Do you use particular strategies/ programmes to remediate handwriting 

difficulties?

b. With specific reference to the child with Down Syndrome that you teach, 

do you use particular strategies?

c. What extra training, if any, have you received in the area of handwriting 

and children with special needs?

4. Any other comments tha t you would like to add



UNIVERSITY OF D UBLIN

TRINITY COLLEGE

Siobhan MacCobb, Ph.D., M.Sc., D ipCO T 
Head
Telephone: (+353 1) 896 3212 
Email: smaccobb@tcd.ie

Occupational Therapy 
Trinity Centre for Health Sciences 
St. James’ Hospital 
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Fax: (+353 1) 454 6363

[Cover letter for teachers attending pre intervention focus
group]

Date:

D ear............................,

As you are aware, I am conducting m asters by research study, the title o f  w hich is:

The application o f  the Handwriting without Tears® programme with Children with 
Down Syndrome attending mainstream schools in an Irish context.

As part o f  this study, I w ish to conduct a focus group w ith teachers. T hank  you for the 
interest that you have already expressed in taking part in this focus group.

1 am now form ally inviting you to take part in a  focus group, the aim o f  which is to 
investigate your perspectives on the teaching o f  handwriting.

1 enclose an information leaflet w ith details o f  the focus group, and a copy o f the consent 
form that you will be asked to com plete before the start o f  the focus group.

The focus group is to take place on the W ednesday 18'*' O ctober 2006 i n .......................
at 11.00 am

Please confirm  your attendance by contacting me by e mail, pattonsafSltcd.ie or by 
telephone, 0871303018.

1 look forward to w orking w ith you in the context o f  this group.

K ind regards.

Sandra Patton
Postgraduate R esearcher & Senior P aediatric Occupational T herapist



Pr
e 

In
te

rv
en

tio
n 

Te
ac

he
r 

Fo
cu

s 
Gr

ou
p 

Le
af

le
t

Ethical approval

My study has Research Ethics approval from all 
institutions involved.

Further information

You can get more information or answers to your 
questions about this study and your involvement in it 
from Sandra Patton who can be telephoned at 087- 
1303018 or emailed at pattonsa@tcd.ie

Thank you for taking the time to read this leaflet.

4

Your perspectives on teaching handwriting

1
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Details of my study

As you are aware from previous correspondence, my 
study involves looking at how the Handwriting Without 
Tears programme impacts on the handwriting of a 
sample of children with Down’s Syndrome who are 
attending a mainstream school.

I am interested in finding out background information 
about how teachers in Irish mainstream schools 
typically address the area of developing handwriting 
skills.

Your involvement

You are invited to take part in a focus group. This 
focus group will be taped and the transcribed content 
will be sent to you at a later date for your information.

The aims of this focus group are to find out 
background information on the following;

1. How handwriting is typically taught to all 
children
attending mainstream schools in Ireland.

2. How handwriting skills are typically assessed. 
How are difficulties with handwriting typically

remediated

2

Your participation in this focus group will provide me 
with valuable information to inform my study.

It also is an opportunity to share your knowledge and 
experience and to collaborate with a number of other 
teachers.

Confidentiality

Your name will not appear in my study. The details 
and the contents of the focus group will be discussed 
in my write-up but none of this information should 
identify you.

Right to withdraw

You will have the right to withdraw from my study at 
any time. You will have the right to access the audio 
recordings of the focus group at any time. You will 
have the right to withdraw any or all of your 
contributions to the focus group at a later date. If you 
do, these contributions will not appear in the final 
write-up.

3



Appendix 8 (b ): Teacher consent form: Pre intervention focus

group
Nam e of Researcher; Sandra Patton

W orking title  of Study: The application of the Handwriting w ithout Tears®

programme with children with Down Syndrome in an Irish context.

Statem ent of teacher:

I  have read and understand the information leaflet that was made available to me. I 

have been given the opportunity to ask questions about the study and my 

involvement in it and if I had any questions, I am satisfied with the answers I 

received.

I understand that my participation in the focus group and the study is voluntary and 

tha t I can withdraw at any time. My withdrawal will not affect any of my legal rights. 

I understand that I can access the written transcript of my contribution to the focus 

group.

I understand that this study will be published. I understand that I will not be 

identifiable by name in the study.

I consent to take part in the study.

Signature of teacher................................................

Date........................................

Statem ent of researcher

I have explained the study and how the participants will be a part of it. I have 

provided information leaflets and have made myself available to answer any 

questions. In the case of there being questions, I have answered these questions to 

the best of my ability. I believe that the participant understands their involvement in 

my study and is giving informed consent.

Researcher..................................

Date



Appendix 8(c): Member checking summary for 

teacher pre intervention focus group
The following is a summary outline of the discussion during the focus Group.

1. How handwriting is taught In general to children In 

mainstream schools in Ireland

a. Procedures typically used to teach handw riting

The group reported that lower case letters are normally taught first in a print style in 

mainstream schools in Ireland and capitals are introduced in firs t class. The group 

reported that they followed a print style of teaching letter formation with a flick at 

the end of the letters. The rationale for the inclusion of the flick at the end is that it 

leads more naturally into doing cursive script (joined writing) at a later stage.

The group reported that the use of cursive style of writing at an earlier stage in 

learning to write has started to be introduced as there has been a link proven 

between this style and improved spelling.

The group also discussed how sim ilar letters are usually taught in groups, for 

example c, a, d, taught together. However, some of the handwriting books available 

followed the alphabet layout.

The group identified the lack of standard procedures around how to teach 

handwriting.

b. Methods typically used to teach handwriting

The group reported that multi-sensory techniques were used in the firs t two years of 

school to teach handwriting. The techniques discussed included drawing letters in 

sand, finger air writing, tracing over letters, prewriting patterns. In itia lly  use of 

verbal instruction to help with learning letter formation was reported.

Alongside the use of multi-sensory techniques to teach letter formation the group 

reported an emphasis on developing fine motor skills connected to handwriting in the 

first year of school (junior infants). This was reported to involve dedicating time to 

specific fine motor activities, such as cutting, playing with play dough, learning how 

to grasp a pencil correctly. After the first year, fine motor skill development was seen 

as something that the child would continue to develop as a natural part of normal 

classroom activities (such as sticking a picture in the ir copy).



From first class onwards a more formal approach to handwriting was reported where 

children would be practicing in copies. Activities such as copying sentences, copying 

sentences off the board and composing sentences were also reported as ongoing 

handwriting activities.

The group reported that no guidelines from the department exist regarding how 

handwriting should be taught or what methods should be employed.

2. How handwriting abilities are typically assessed:

The group reported that no standard approaches to assessing handwriting are used 

in mainstream schools. The group reported using a screening test called MIST with 

Senior Infants children. While this is mainly a test related to phonics and reading, it 

includes a section that looks at le tter formation and handwriting abilities.

The group reported that handwriting is mainly assessed informally by ongoing 

observation during classroom activities. The group reported that they would assess 

the following areas of handwriting by observation: fine motor skills, letter formation 

abilities, pencil grip.

3. How difficulties with handwriting typically remediated:

a. Use of particular s trateg ies/program m es to rem ediate  

handwriting difficulties

The group reported using the section of the 'Forward Together Programme' that 

addresses handwriting issues. I t  includes items such as tips for parents on how to 

reinforce le tter formation.

The group reported using strategies such as targeting additional fine motor activities 

if that aspect was assessed to be weak, including activities such as picking items up 

with tweezers, using plasticine. The group reported that they would give advice to 

parents about additional activities that could be encouraged at home to develop fine 

motor skills.

The group reported using the strategy of correcting mistakes and identifying the best 

letter being used with children to refine handwriting skills. These strategies were 

included in the 'Prime Ed.' handwriting book series used in the school.



The group reported that they would make a referral to an occupational therapist if 

they had concerns about weak muscle tone having an impact on the child's 

handwriting abilities.

b. Particular strategies used in teaching of handw riting to the  

child w ith  Down Syndrome

The group reported the use of additional practice using sensory techniques such as 

drawing letters in sand. The implementing of specific activity recommendations 

(provided by an occupational therapist) regarding developing muscle tone was also 

mentioned.

The inclusion of the development of fine motor skills as a goal in the Individual 

Education Plan (lEP) was reported as common in relation to children w ith Down 

Syndrome.

The importance of making it fun for the child was emphasised in order to maintain

interest. The group reported that reinforcement by further practice by the Special

Needs Assistant was also carried out.

The group identified the following issues in relation to teaching handwriting to 

children w ith Down Syndrome:

i. The need to have lots of different ways to do the same thing.

11. The need to have variety and ways of maintaining interest,

iii. The length of time spent on the task was dependent on what the child 

could tolerate on any particular day.

c. Additional training in the area of handw riting and children w ith  

special needs

The group reported that they had received training in teaching handwriting in general 

in college, but that they had not received any additional training in teaching 

handwriting to children with special needs. One member of the group reported that 

she had not received any training in college on teaching special needs children at all. 

The group reported that there was often communication between resource, class and 

learning support teachers around ideas for teaching handwriting/reading. Getting 

advice from an occupational therapist was identified as the only additional advice 

regarding handwriting that they received.



One group member reported scepticism about the value of further training given that 

the current practice in the school was felt to be successful. The group identified that 

the needs of the children with special needs were very individual and that training in 

and use of one particular approach m ight not allow for this. The group identified that 

they would like more ideas of ways to make teaching of handwriting interesting and 

varied for children with special needs.

4. Other issues discussed

Two additional issues were raised in response to the discussion in the focus group.

a. The link betw een teaching of handw riting & reading:

The reading programmes discussed were Jolly Phonics and Letter land. The group 

identified a difference between the emphases placed on letter formation by these two 

programmes. Jolly Phonics emphasises recognition and sound of letters and use in 

reading. Letters are taught more quickly and there is not an expectation that letter 

formation will be learned at same time. A new letter is introduced each day.

Letter Land is a system that places more equal emphasis on reading and writing 

aspects of teaching letters. Typically one letter is practiced for a week.

The group reported that in general children, who were good at reading, also were 

good at handwriting. However, the group reported that it was not always the case. 

The fact that children have different ways of learning -  a child can be a visual or 

aural learner was identified as a factor in the relationship between abilities in 

handwriting and reading.

b. Inclusion of handwriting in the lEP for children w ith special needs.

The group reported that the development of handwriting was often included as a goal 

in the Individual Education Plan (lEP) for a child with special needs.



Appendix 8(d ): Permission to use questionnaire
Dear Sandra -

Thank you for your and your student's interest. I just received Naomi's 
request in the mail yesterday. Attached please find a copy of the 
questionnaire for your review. If it's used, I and the first author will 
appreciate an appropriate citation.

Best wishes for your research.

Pimj ai .

Pimjai Sudsawad, ScD, OTR 
University of Wisconsin-Madison 
2176 Medical Sciences Center 
1300 University Avenue 
Madison, WI 53706-1532

Phone: 608-262-7422 
Fax: 608-262-1639
Email: psudsawad0education.wise.edu

>>> "Sandra Patton" <pattons0tcd.ie> 02/22/06 4:39 AM >>>

Dear Ms Sudsawad,

I am writing on behalf of my research student, Naomi Collins. As you 
will see below, I have enclosed a copy of an e mail which she sent to 
you recently.
Naomi is assisting my own research by looking at the topic of how 
mainstream teachers assess handwriting in young children aged 6-10 years 
in Ireland. We had read with interest, your article published in 2001 in 
the American Journal of Occupational Therapy.
We are very interested to look at a copy of the questionnaire that you 

designed for teachers looking at their perception of legibility. We 
would like to request your permission to perhaps use this questionnaire 
or an adapted version of it in our research.

I would greatly appreciate your feedback regarding this.

Regards 
Sandra Patton
Lecturer in Occupational Therapy
School of Occupational Therapy
Trinity Centre for Health Sciences
James Hospital
James Street
Dublin 8
Ireland
Tel: 0035316083813 

 Original Message----
From; collinnr0tcd.ie [mailto:collinnr0tcd.ie]
Sent: Monday, January 30, 2006 10:00 AM 
To: pattons0tcd.ie 
Subject: Research
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Appendix 9 (a ): Feedback sheet for pilot questionnaires

Thank you very much for completing the pilot questionnaire enclosed. You 

are asked to give your com m ents and suggestions on the follow ing  

questions.

1. How long did it take you to com plete the questionnaire?

2. Do you th ink the questionnaire layout is user friendly?

3. W ere the questions clear and straight forward?

4. Do you think th a t the questions asked w ere relevant to you and your 

child?

5. Do you have any other comments or suggestions?

Thank you



Appendix 9(b): Final version of pre intervention teacher
questionnaire

As part o f  my study, I am interested in finding out your ideas on the following:

a. How you teach prewriting and handwriting skills

b. The child’s prewriting or handwriting skills.

c. The child’s interest in prewriting/ handwriting tasks.

d. What you hope to gain from being involved in the study.

Some questions will be suitable if  the child with Down Syndrome that you teach is at the 

prewriting stage -  that is, they enjoy drawing, colouring, and can perhaps write some letters 

in their name. Other questions are suitable if  the child can write some or all o f  the letters. 

Instructions are given to help you decide which questions you need to answer. Note: The 

expression “the child” in this questionnaire refers to the child with Down Syndrome whom 

you teach.

Section 1: Demosraphics

Q .l. Female □ Male □

Q.2. W hat teaching role do you currently perform? Please tick the relevant box.
a. Class teacher □
b. Learning Support teacher □
c. Resource teacher □
d. Learning support/resource teacher □

Q.3. Please specify total num ber o f years you have been teaching.

Q. 4. I f  you are a learning support teacher or resource teacher please specify the 
num ber o f years you have been teaching in either or both roles.

Q.5. Please specify how long have you been working with the child participating in 
this study.

Q.6. How many children with difficulties do you have experience o f w orking with on 
prewriting / handwriting in the last five years?
1-5 □ 6-10 □ 11-15 □ 16-20 □
Other (Please sp e c ify ) ...............................................................................................................
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Section 2: Your ideas about teachins handwriting in seneral

This section asks questions about teaching handwriting to typically developing children.

Q.7. How do you evaluate a child’s handwriting? Please check all that apply.
a. 1 compare their handwriting to other children's in class □
b. 1 compare their handwriting to models in book □
c. 1 do not evaluate my student’s handwriting □
d. 1 use formal handwriting assessments □

Please specify

e. Other □ 
Please specify

Q.8. How do you teach handwriting? Please tick as relevant.
a. I use the same method for all children □
b. 1 use an individualized approach depending on the child's ability □
c. 1 use specific programmes (Please describe) □

Q.9. In w hat order do vou teach letters? Please tick as relevant.

a. In alphabetical order □
b. In groups according to shape and difficulty e.g. c,a,d and r,n,m □
c. Capitals first, then lower case second □
d. Lower case first, then capitals second □
e. Other (please specify) □

Q.IO.

a.

H ow do vou teach children to form letters? Please tick all that apply.

I use a variety o f  materials e.g. plasticine, sand, magnets etc. to form letters □
b. I use verbal instruction to guide the children □
c. I use demonstration i.e. model how to form letters □
d. 1 get the children to trace letters □
e. I get the children to copy letters □
f. I get the children to join the dots □

g- Other (Please specify) □

2



Section 3: Teachins prewritins/handwrUins and the child with Down Syndrome

Q .l l.a . How many minutes per week have you been allocated to work with the child 
during this school year? Please specify.

0-30 mins □ 31-60 mins □ 61-90 m in sD  91-120 m ins □

I f  more, please s p e c i f y .....................................................................................................

b. Is this on an individual basis or in a group? Please specify.

Q.12.a. How much time per w eek on average do you spend on prewriting/ 
handwriting tasks with the child? Please specify.

N one □ 15 minutes □ 30 minutes □ 45 minutes □ 60 m inutes □

M ore than 60 m inutes (Please s p e c i fy ) ...........................................................................

b. If no time is currently spent on prewriting / handwriting skills, please identify 
your area(s) o f input w ith the child.

Language Skills □  Reading □
M aths □
O ther (Please specify)

If your child is at the prewriting stage, please continue; otherwise skip to Question 16.

Q.13. W hat activities would you do with the child to prepare them for handwriting  
instruction? Please tick as many as apply.

a. C olouring in □ b. Prevvriting patterns □ c. Letter recognition □
d. Jo ining dots □ e. Fine finger activities □ f  Plasticine / m odeling clay □
g. O ther (Please specifiy) ..................................................................................................

3



Q.14. W hat pre-requisite skills do you consider important for children to have before 
they begin handwriting? Please tick the appropriate box for each skill below’.

Pre-requisite skills
1

Very
important

2
Important

3
Som ewhat
Important

4
Not

Im portant
a. Child needs to be able to sit
b. Child needs to visually recognize 
the letters
c. Child needs to be able to 
concentrate
d. Child has good fine finger 
m ovem ents
e. Child has a good posture
f. Child is able to copy basic 
shapes, e.g. lines, circles
g. O ther (Please specify)

h. Other (Please specify)

i. O ther(Please specify)

Q.15. For the skills m entioned above, what, if any, activities or strategies would you 
use to develop these skills? Please specify. Extra spaces have been provided for
any other as above.

Pre -  requisite Skill Activities or strategies to develop this skill
a. Child needs to be able 
to sit
b. Child needs to visually  
recognize the letters
c. Child needs to be able 
to concentrate
d. Child has good fine 
finger movements
e. Child has a good 
posture
f. Child is able to copy 
basic shapes, e.g. lines, 
circles
g. Other (Please specify)

h. Other (Please specify)

i. O ther(Please specify)

4



Q.16. Do you teach / encourage the child to hold their pencil in an appropriate grip? 
Please tick yes or no as appropriate.

Yes □ N o  □
If yes, please describe

Q.17. W ith regard to the child with Down Syndrom e, which o f the following teaching  
m ethods would you use? Please tick as many as apply.

a. I use a variety o f  materials e.g. plasticine, sand, m agnets  etc. to form letters □
b. 1 use verbal instruction to guide the child □
c. 1 use dem onstration i.e. model how to form letters □
d. 1 get the child to trace letters □
e. 1 get the child to copy letters □
f. I get the child to jo in  dots to form letters □
g. O ther (Please specify) □

If the child that you teach can form some or all o f the letters, please answer question 18
& 19otherw'ise skip to Question 20.

Q.18. How difficult does the child that you teach find the following aspects o f writing?  
Please tick as Appropriate. If any o f  the items listed do not apply to the child, 
please w rite’ Does not apply’ beside the item.

Aspect o f writing Very
difficult

Somewhat
difficult

Not
difficult

Getting h im /her interested in writing tasks
Keeping focused on w riting tasks
Sitting upright at table when writing
Holding pencil in appropriate grip
Being able to recognize letters
Rem em bering  the correct letter formation without 
verbal prom pts
M aking letters o f  correct relative size to each other
M aking appropriate sized spaces between words
Staying within the lines when forming letters on a 
page Spelling
Ability to correct his/her writing mistakes
O th e r , p lease specify
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Q.19.a. How much help does the child that you teach require with writing? Please tick  
relevant box.

N one □ A little bit □ Quite a bit o f  help □ A lot o f  help □ 
b. W hat kind o f help does this involve? Please tick as appropriate. If any of the 

items listed do not apply to your child, write ‘ Does not apply’ beside the item.

Help provided Always Frequently Sometimes seldom Never

Physical help (hand over hand) to 
form new  letters
Getting him/her started
Keeping him /her focused on writing
Correcting his/her writing  mistakes 
yourse lf
Getting his/her to  correct their 
w riting mistakes
Prom pting him /her to form new 
letters
Prom pting him /her to stay within the 
lines
Prom pting h im /her to use their 
finger to m ake spaces between 
words
Giving him/her a verbal prom pt to 
put a space betw een w ords
Spelling words
O t h e r , please specify

Q.20. W hat do you identify as the child’s main difficulties in relation to developing  
prewriting/ handwriting skills? Please list

Q.21.a. W hat goals do you have for the child in the this school year in relation to 
prewriting/handwriting? Please specify.

b. Is the goal(s) detailed above part o f the Individual Education Plan for the child? 
Please tick Yes or No as appropriate.

Yes □ No □

6



Section 4:The child with Down Syndrome & their writ ins posture.

W riting posture refers to how the child appears when sitting to draw/write  
(e.g. w hether they sit upright, slouched etc.).

Q .22.a. W hen drawing/writing at a desk, does the child have any difficulties 
m aintaining a good posture? Please tick Yes or No as appropriate.

Yes □ N o  □

b. If yes, please tick as relevant:
i. The child has difficulty rem aining seated
ii. The child has a slouched posture
iii. The child m oves their feet a lot
iii. The child has a slouched posture and their feet move a lot

Other, please specify ...........................................................................................

Q.23.a. Does your child use a seat with additional supports when doing prewriting or 
writing activities at school? Please tick Yes or No as appropriate.

Yes □ N o  □
b. If  yes, please explain

□
□
□
□

Q.24. W hat, if  any, equipm ent does your child use to help their handgrip and/or 
position for writing? Please tick as many as apply.

a. Triangular pencils □
c. Thick markers □ 
e. Sloped w riting desks 

O ther (Please s p e c i f y ) ...........

b. Thick crayons □
d. Pencil grips □
□

Section 5: The child you teach and their interest in prewritins/handwritins

Q.25. For the following statem ents, please tick the answer which best describes the 
child. Answer only those statem ents that are relevant to the child you teach.

The child is eager to try prewriting activities.
Strongly Agree □ A gree □ Uncertain □

The child refuses to try prewriting activities.
Strongly Agree □ A gree □ Uncertain □

The child is eager to try handwriting tasks.
Strongly Agree  □ A gree  □ Uncertain □

The child refuses to try' handw riting tasks.
Strongly A gree  □ Agree □ Uncertain □
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Disagree □ Strongly disagree □

Disagree □ Strongly disagree □

Disagree □ Strongly disagree □

Disagree □ Strongly disagree □



Q.26.a. For prewriting, w riting activities how long on average does your child stay on 
task at any one tim e? Please tick most relevant box.

5 minutes □ 5-10 mins □ 10- 15 mins □ 15- 20 mins □ 20-25 mins □
25- 30 mins □ O ther □ please sp e c ify ....................................................................

a. Does the am ount o f time that your child stays on task vary?
Please tick Yes or No as appropriate. Yes □ No □
If yes, please explain

Q.27. How interested do you think the child is in prewriting/writing? Please explain.

Section 6: Your aims for beins involved in this study

Q.28.a. W hat do vou as a teacher hope to gain from being involved in this study? 
Please explain

b. W hat do you hope the child that you teach will gain from being involved in 
this study? Please explain

If you have any other com m ents that you would like to make, please use the space 
below.

Thank you for taking the tim e to complete this questionnaire.



Appendix 9(c): Final version of pre intervention parent
questionnaire

A s part o f  m y study, I am interested in finding out your ideas on the following:
a. your ch ild ’s P R E W R IT IN G  or H A N D W R IT IN G  skills.

b. your ch ild ’s interest in prewriting/ handw riting tasks.

c. your ch ild ’s skills in activities using their hands.

d. what you hope to gain from being involved in the study.

•  Some questions will be suitable i f  your child is at the prewriting stage -  that is they 

enjoy drawing, colouring, and can perhaps form 1 or 2 o f  the letters in their name. 

O ther questions are suitable i f  your child can write som e or all o f  the letters. 

Instructions are given to help you decide which questions you need to answer.

•  The questionnaire should take no longer than 20 m inutes to complete.

• Please include as much information as possible.

•  Please bring com pleted questionnaire with you to your ch ild’s assessm ent 

appointm ent.

•  If  you have any queries or do not understand any o f  the questions, please contact me, 

Sandra, on 087 130 3018 or alternatively 1 can answ er any queries at the start o f  the 

appointm ent and you will be given tim e to com plete  the questionnaire.

Section 1: Your ideas on your child’s handwritim  abilities:

Q .l. On average, how many letters o f the alphabet does your child recognise? Please 
tick the relevant box:

N one □ 1-6 □ 7-12 □ 13-18 □ 19-26 □

Q.2. W hat tool would your child mainly use for draw ing/w riting?
Please tick the most relevant.
Thick m arker/ crayon □ Thin marker/crayon □
Triangular/thick pencil □ Thin (ordinary sized) pencil □

Q.3. In the following statem ents please tick as relevant to your child.
At present, my child can:
a. form one or m ore letters in their nam e when helped physically( hand over hand) □
b. trace over part o r  all o f  their first name □
c. trace over their full nam e (first and surname) □
d.copy part or all o f  their first nam e □
e. copy part o r  all o f  their full nam e (first and surname) □
f  write their first nam e independently  □
g. write their full nam e independently(first and surname) □

1



The following questions relates to children who can write some or all o f the letters o f the 
alphabet. I f your child is at the prewriting stage, please skip to section 2.

Q.4. How does your child use w riting in everyday life? Please tick Yes or No as 
appropriate.

M y child w rites as part o f  school w ork Yes □ N o □
M y child w rites their nam e on b irthday o r C hristm as cards etc. Yes □ No □
M y child w rites m essages on cards e.g. H appy B irthday Yes □ No □
M y child w rites as part o f  play activ ities Yes □ N o □
M y child m akes lists Yes □ N o □

Q.5. a. How much help does your child require with writing? Please tick relevant box.
N one □ A little bit □ Q uite a bit o f  help □ A lot o f  help □

b. W hat kind of help does this involve? Please tick as appropriate. I f any o f the 
items listed do not apply to your child, write ‘Does not apply’ beside the item.

Help provided Always Frequently Sometimes Seldom Never

Physical help (hand over hand) to 
form new letters
Getting him/her started
Keeping him/her focused on writing
Correcting his/her writing mistakes 
yourself
Getting him/her to correct their 
writing mistakes
Prompting him/her to form new 
letters
Prompting him/her to stay within the 
lines
Prompting him/her to use their finger 
to make spaces between words
Giving him/her a verbal prompt to 
put a space between words
Spelling words for them
O th er, please specify

Q.6. Does your child use a com puter to write instead of handwriting? Please tick most 
relevant.

All o f  the tim e □ M ost o f  the tim e □ Som e o f  the tim e □ R arely □ N ot at all □
Please explain.
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Section 2: Your ideas on your child's interest in prewritins and writins tasks

If  your child is at the prewriting stage, please answer the following questions. If  
your child can write som e or all o f  the letters, please skip to question 9.

Q.7. The following statem ents refer to prewriting activities. Prewriting skills are 
activities that children typically do before they start w riting letters. For each 
statem ent please tick the box that best describes your child.

a. My child paints:
A lot (your child would typically like to paint a few times a week) □
Sometimes (your child would typically like to paint at least once a week) □
Not at all (your child would not do painting at all) □

b. My child scribbles:
A lot (your child would typically like to scribble a few times a week) □
Som etimes (your child would typically like to scribble at least once a week) □
Not at all (your child would not do scribbling at all) □

c. M y child draws:
A lot (your child would typically like to draw a few times a week) □
Sometimes (your child would typically like to draw at least once a week) □
Not at all (your child would not do drawing at all) □

d. My child colours;
A lot (your child would typically like to colour a few times a week) □
Sometimes (your child would typically like to colour at least once a week) □
Not at all (your child would not do colouring at all) □

e. My child draws using erasable doodling boards (mega sketchers).
A lot (your child would typically like to use these boards a few times a week) □
Sometimes (your child would typically like to use these boards at least once a week) □
Not at all (your child would not use these boards at all) □

Q.8. Considering the types o f prewriting activities listed above in question 6, for each 
of the following statem ents, please tick the box that best describes your child.

My child is eager to try prewriting activities.
Strongly Agree □ Agree □ Uncertain  □ Disagree □ Strongly disagree □

My child refuses to try prewriting activities.
Strongly A gree  □ Agree □ Uncertain  □ Disagree □ Strongly disagree □

My child’s interest in trying prewriting activities is changeable.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

My child will persist at prewriting activities even when finding it difficult.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

Skip to question 11
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Q .9. T he fo llow in g are exam ples o f  activ ities that support develop ing  handw riting  
sk ills. F or each statem ent please tick  the box that best describes you r child.

a. M y child  draw s sh apes/ letters using chalk  & blackboard.
A lot (your child would typically use chalk & blackboard a few times a week) □
Sometimes (your child would typically use chalk & blackboard at least once a week) □
Not at all (your child would not use chalk & blackboard at all) □

b. M y child  draw s shapes/letters using erasable d oodling boards (m ega sketchers).
A lot (your child would typically use a doodling board a few times a week) □
Sometimes (your child would typically use a doodling board at least once a week) □
Not at all (your child would not use a doodling board at all) □

c. M y child paints shapes/letters.
A lot (your child would typically paint a few times a week) □
Sometimes (your child would typically paint at least once a week) □
Not at all (your child would not do painting at all) □

d. M y child colours in pictures.
A lot (your child would typically colour in pictures a few times a week) □
Sometimes (your child would typically colour in pictures at least once a week) □
Not at all (your child would not do colouring at all) □

Q.IO. C onsidering the types o f  activities listed above in question  9, for each o f  the  
fo llow ing statem ents, p lease tick the box that best d escribes you r child.

M y child is eager to try these activities.
Strongly  A gree □ A gree □ U ncertain □ D isagree □ S trongly d isagree □

M y child  refuses to try  these activities.
Strongly  A gree □ A gree □ U ncertain □ D isagree □ S trongly disagree □

M y ch ild ’s in terest in trying activ ities is changeable.
Strongly  A gree □ A gree □ U ncertain □ D isagree □ S trongly disagree □

M y child w ill persist at these activ ities even w hen  find ing it d ifficu lt.
Strongly  A gree □ A gree □ U ncertain  □ D isagree □ S trongly disagree □
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Q .ll .a . For the activities in questions 6 or 8 relevant to your child, how long on
average does your child stay on task at any one time? Please tick most relevant
box.

5 minutes □ 5-10 mins □ 10-15  mins □ 15 -20  mins □
20-25 mins □ 25- 30 mins □
O ther □ please specify ...........................................................................

b. Does the am ount o f time that your child stays on task vary?
Please tick Yes or No as appropriate. Yes □ No □

If  yes, please e x p la in ...................................................................................................................................

Q.12. How interested do you think your child is in prewriting/writing? Please explain.

Section 3: Your child & their writins posture.

W riting posture refers to how your child appears when sitting to draw/write (e.g. 
whether they sit upright, slouched etc.).

Q.13. a. W hen drawing/writing at a desk, does your child have any difficulties
m aintaining a good posture? Please tick Yes or No as appropriate.
Yes □ No □ 

b. If yes, please tick as relevant:
My child has difficulty remaining seated □
My child has a slouched posture and their feet move a lot □
My child has a slouched posture □

My child moves their feet a lot □

Other, please specify

Q.14.a. Does your child use a seat with additional supports when doing 
prewriting/writing activities: 
at home? (Please tick)Yes □ No □
at school? (Please tick) Yes □ No □

b. If yes, please explain

Q.15. W hat, if  any, additional equipm ent does your child use to help their position for 
writing (e.g. pencil grips, sloped writing desks)? Please give a list if appropriate.
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Section 4: Your child & usins their hands

W riting is an exam ple o f an activity which requires holding a pencil and coordinating 
hand and finger m ovem ents. There are lots o f other play and everyday activities that 
children do which involve using their hands, for exam ple building with lego, cutting 
with scissors, using a knife & fork, doing buttons.

Q.16. W hat activities does your child typically do at home using their hands? Please 
give examples.

Q. 17. How often would your child do these activities at hom e? Please tick most 
relevant.

A lot (most days) □ Sometimes (a few times a week) □
Occasionally (at least once a week) □ Not at all □

Q.18. For each of the following statem ents, please tick the answer w hich best describes 
your child.

My child refuses to do activities which involve using their hands.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

My child is eager to do activities which involve using their hands.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

My child’s interest in doing activities which involve using their hands varies.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

My child w ill persist at activities which involve using their hands even when finding it 
difficult.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

Section 5: Your aims for beins involved in this study:

Q.19. How important is it to you that your child progresses at handwriting?
Please tick as appropriate.

Not important □ Somewhat important □ Important □ Very important □ Extremely 
important □

Please e x p la in ...................................................................................................................................................
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Q .20.a. W hat do you as a parent hope to gain from being involved in this study? 
Please explain.

b. W hat do you hope that your child will gain from being involved in this study? 
Please explain.

Q.21. W hat expectations do you have for your child’s future handwriting abilities? 
Please describe.

Q. 22. W hat would you consider to be the skills needed for handwriting? 
Please describe.

Section 6: Demosraphics:

Q.23. Has your child attended preschool/playgroup previously?  
Please tick relevant box. Yes □ No □

Please give d e ta ils ...........................................................................................

Q.24. How many years has your child been attending m ainstream  school? Please tick.
None, starts school in Sept □ 1 year □ 2 years □ 3 years □
4 years □ 5 years □ Other □ Please s p e c ify .........................................

Q.25. W hich type o f class is your child in? Please tick relevant box.
Mainstream class in a m ainstream school □ Special class in mainstream school □
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Q.26. If your child has been in school for at least one year, how much have you 
discussed your child’s progress in handwriting with his teachers ( class 
teacher/resource/learning support teacher(s))? Please tick all that are relevant
Informal discussion at parent/ teachers meetings □
Teacher sends home additional handwriting activities □
Formal discussion at Individual Education Plan (lEP) meetings □
Handwriting is included as a goal in Individual Education Plan (lEP)D 
Other □

Please sp e c i fy .................................................................................................................

Q. 27. Has your child received in the past or is currently receiving occupational 
therapy intervention? Please tick relevant box. Yes □ No □

If yes, please answer questions 28 to 30.

Q.28. If your child is currently receiving Occupational Therapy intervention, how 
often on average would your child receive this? Please tick the most relevant box.

Once a year □ 6 monthly □ 3 monthly □ monthly □ fortnightly □ weekly □
Other □
Please sp e c ify ..............................................................................................................................

Q.29. If your child has received Occupational therapy interv ention in the past, please 
give details.

Q.30. Has your child received or is currently receiving specific intervention for 
handwriting by occupational therapy?
Please tick relevant box. Yes □ No □

If yes, please give details.

I f  you have any other com m ents that you would like to make, please use the space 
below.

Thank you for taking the time to com plete this questionnaire.
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UNIVERSITY OF D U BLIN

TRINITY COLLEGE

Siobhan MacCobb, Ph.D., M.Sc., D ipCO T 
Head
Telephone: (+353 1) 896 3212

Occupational Therapy 
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, Dublin 8

Email: smaccobb@tcd.ie
Telephone: (+353 1) 896 3210 
Fax: (+353 1) 454 6363

[Appendix 9(d): Cover letter sen t  with teach e r /p a ren t
questionnaires]

T hank  you for partic ipating in my s tu d y  on th e  application of th e  

Handwriting W ithout T ea rs®  p ro g ra m m e  with children with Down S yndrom e 

a tten d ing  m a in s t ream  schools.

Please find enc losed  a q u es t ion na ire  for you to  co m p le te  o n _______________________ .

The qu es t io n n a ire  should  ta k e  no longer th a n  20 m in u te s  to  com ple te .  This 

q uest ionna ire  will provide m e with va luab le  information.

Please include a s  m uch  information a s  possible. P lease re tu rn  th e  com pleted  

ques t io nn a ire  to  m e b y _____________________________ to  th e  following address :

C/ Discipline of Occupational Therapy  

Trinity C en tre  for Health Sciences 

St. J a m e s 's  Hospital 

J a m es 's  S t r e e t  

Dublin 8

If you have  any  queries  or do not u n d e rs ta n d  th e  qu es t io ns ,  p lease  con tac t  m e on 

0 8 7 1 30 30 18 .

Date:

Dear,

Yours sincerely

Sandra Patton

Postgraduate Researcher & Paediatric Occupational Therapist
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Appendix 10(a): Teacher field notes record form

Agreed goal for child:

Questions:

Have you been able to use the programme with the child?

Have you any comments on using the programme with the child?

Are there any issues that you would like to discuss regarding the programme?

How often in the week on average do you carry out the programme with the child? 

How much time on average does each session last?

Nam e of child

Type of contact (te lep ho n e / 

em ail)

T im e of contact

Use of program m e w ith  the  

child

Num ber of sessions per w eek

Length of tim e of session(s)

Issues

Solutions agreed



Appendix 10(b): Parent field notes record form

Questions asked after group sessions:

1. Have you been able to use the programme with the child?

2. Have you any comments on using the programme with the child?

3. Are there any issues that you would like to discuss regarding the programme?

Question Comments

1

2

3

Questions asked to  record parent follow  up at home:

How often in the week on average do you carry out the programme with the child? 

How much time on average does each session last?

Name of child Am ount of 

tim e

Comments

Record 1; Num ber of 

sessions per w eek

Record 1: Lengthi of tim e  

of session(s)

Record 2; Num ber of 

sessions per w eek

Record 2: Length of tim e  

of session(s)

Record 3: Num ber of 

sessions per w eek

Record 4: Length of tim e  

of session(s)



Appendix 10(c): Content analysis of teacher consults

Them e 1: Engagem ent levels of the child w ith  the program m e in school

•  Levels of engagement were variable due to behavioural issues, mood 

tiredness, attention span.

•  Children usually difficult to motivate were motivated by this programme.

•  Children were motivated to engage with materials in the programme but 

interest in paper and pen activities was unchanged.

Them e 2: In tegration  of the program m e w ith  the school curriculum

• There were concerns regarding emphasis on upper case letters and how this 

fits with curriculum and methods already used. Some reported applying the 

programme only minimally.

• Other teachers reported using the programme with other children Teacher 

and being interested in continuing with programme next year.

Them e 3: Factors affecting the practical im plem entation of the program m e

Teacher reported the following factors;

• Limited time available as need to carry out other programmes with the child.

• The programme was d ifficu lt to implement in classroom situation, would be 

better in a 1:1 situation.

• Involvement of other staff in implementing the programme was reported.

• Ability to implement the programme reduced by child illness.

Them e 4: Aspects of the program m e that w ere reported to facilita te

engagem ent of the child a n d /o r  develop skills

• Language used in programme is useful and helps child to plan the letter

• Improvements in letter size and or spacing due to use of box structures

• Variety of materials facilitated engagement of the child

Theme 5: Specific issues experienced by the child

• Child having problems transferring learning of le tter formation onto paper

• Drawing of letters with diagonal lines d ifficu lt for the child

• Child has difficulties with understanding concepts in the programme due to 

his/her cognitive ability

Theme 6: Modifications to the HW T® program m e

• Combining HWT® language with language the child has already learned for 

le tter formation



Appendix 10 (d ):  C ontent analysis o f p aren t consults

1. Engagement levels of the child with the programme at home
Some parents reported lack of interest in engaging in the programme on the part 

of the child. The reasons given included "not in the mood", poor attention span, 

refusal to engage/ behavioural issues.

2. Factors affecting the practical implementation of the 

programme at home:
• The effect of mood, tiredness and sickness of the child on the ability of 

the parents to engage the child in the programme

• The difficulties of finding time to carry out the programme

• Other fam ily commitments reducing the amount of time spent on the 

programme

2. Aspects of the programme that were reported to facilitate  

engagement of the child in the programme
• User friendly materials in the programme encouraged the child's interest in 

doing the programme

• Usefulness of the sloped board at home

• Simple language used in the programme made the task of teaching the 

child letter formation easier for parents

3. Involvem ent of teachers in implementing the programme:
• Not engaging or only partially engaging with the programme

• Benefits of having the teacher involved- continuity of practice

4. Attendance at groups and guidance from occupational therapist
Some parents reported that the ir children were motivated to come to the group



Appendix 10 (e): Reading ability data collection sheet 

Name of child...................................................

1. Please give details of the child's le tter recognition ab ility  below.

At start of school year Present

2. Please provide details of the child's reading ability level below. (Please  

state if any standard reading ability assessments have been used w ith the  

child).
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Q.2. How useful were the following aspects of the programme to your teaching of 
prewriting/handwriting with the child? Please tick appropriate box and 
provide a comment below. For any that do not apply to, please write ‘Does not 
apply’ in the comments section.

Aspects of programme

Comments

a. Variety of manipulative materials
V ery useful □  U seful □ S om ew hat useful □ N ot at all useful □

b. Language used in programme to help letter formation and or positioning letters
between lines

V ery useful □ U seful □ S om ew hat useful □ N ot at all useful □
Comments

Comments

c. Step by step approach to teaching letter formation
V ery useful □ U seful □ S om ew hat useful □ N ot at all useful □

Comments

d. Teaching order of letters
V ery useful □ U seful □  S om ew hat useful □  N ot at all useful □

Comments

e. Teaching shapes information
V ery useful □ U seful □  S om ew hat useful □  N o t at all useful □

Comments

f. Teachers guidebook layout
V ery  useful □  U seful □ S om ew hat usefu l □  N o t at all useful □

g. Information on posture/ pencil grip/ fine motor activities contained in guidebook
V ery useful □  U seful □ S om ew hat usefu l □  N o t at all useful □

Comments

Comments

h. Child workbook layout
V ery useful □  U seful □ S om ew hat usefu l □ N ot at all useful □
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Comm ents

i. Use of boxes and/ or grey box paper to aid letter formation
Very useful □ Useful □ Somewhat useful □ Not at all useful □

Com m ents

j. Double line system for lower case letters
Very useful □ Useful □ Somewhat useful □ Not at all useful □

Section 2: Practical issues related to usins the prosramme

Q.3. It may not have been possible for you to use the programme exactly as laid out 
in the guide book.

a. Did you follow the teaching o f letters in the same sequence as laid out by the 
programme in relation to upper case letters?

Yes □ No □

If no, did you (please tick as many as apply):

i. Focus on a number o f letters only from each o f the groups -  letters with straight lines,
letters with curves & letters with diagonals □

ii. Focus on particular letters relevant to the child,
e.g letters in their name. □

iii. Follow the sequence o f letters that child was doing in class work □
iv. Other, please specify □

b. Did you follow the teaching of letters in the same sequence as laid out by the 
programme in relation to lower case letters?

Yes □ No □

If no, did you (please tick as many as apply):

i. Focus on particular letters relevant to the child,
e.g letters in their name. □

ii. Follow the sequence o f letters that the child was doing in class work. □
iii. Other, please specify □
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Q. 4. W ere other staff, apart from you, involved in implementing the programme 
with the child?

Yes □ No □
If yes, please tick as many as apply.
a. Class teacher □ b. Special Needs Assistant □
c. Resource teacher □ d. Other, please specify □

Q. 5. W as the programme mostiv implemented during (please tick the most 
appropriate box):

a. Resource/ learning support sessions. □
b. Individual time with Special Needs Assistant. □
c. As part o f ongoing class work. □

Q.6. The following is a list o f external factors that may or may not have influenced 
your abilitj' to use the programme with the child. Please tick as relevant to 
your situation and provide additional information in the comments section.

Factors that influenced use o f programme
a. The child’s level of attendance at school

Relevant □ Not relevant □ 
Comments

b. The amount of time available for individual work using the programme with the 
child.
Relevant □ Not relevant □
Comments

c. The variety of materials contained in the programme
Relevant □ Not relevant □
Comments

d. Other external factors, please specify
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Section 4: The child and their interest in prewritins/handwritins

Q.7. For each o f the following statements, please tick the answer which best
describes the child.

a. The child enjoys using the hands on materials in the programme.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

b. The child shows more enjoyment of prewriting/ writing activities since starting 
the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

c. The childs’ mood at the time o f the session has a significant impact on work  
completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

d. The childs’ attention span at the time o f the session has a significant impact on 
work completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

Q.8. Has there been a change in interest overall in prewriting/writing activities 
since the introduction of the programme? Please tick as appropriate.

a. Child shows more interest □
b. Child shows no change in interest □
c. Child shows less interest □
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Q.9.a. What was the level of interest shown by the child in the tasks involved in the 
programme?
Please tick the appropriate box (If not applicable, tick the end box).

Task
Very

interested
Interested

Somewhat

interested

Not at all 

interested

Not

applicable

i. Action songs

ii. Making Mat man

iii. Building with 

Wooden pieces & mat

iv. Making letters with 

capital letter cards

V . Making letters using 

magnetic board & 

Stamps and/or yellow 

toggle

vi. Forming letters using 

chalkboard

vii. Forming letters in 

boxes

viii. Writing using grey 

block paper

ix. Writing in workbook

X . Writing using double 

lined notebook/paper

b. Please use the following lines for any comments regarding the child’s interest in 
prewriting/ handwriting activities included in the programme layout.
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Section 5: Overall views o f the prosramme

Q.IO. The following table lists possible factors which may have limited your ability 
to use the programme. For each statement, please tick whether it was a 
limitation or not and give details in the comments section.

Limitation Comments
a. Having to learn about a new 

programme
Limitation □ N ot a limitation □

b. Different approach to teaching 
handwriting

Limitation □ N ot a limitation □

c. Other children in class following 
another prewriting/handwriting 
scheme

Limitation □ N ot a limitation □

d. Emphasis on teaching of capitals 
first in the programme

Limitation □ N ot a limitation □

e. Time consuming to use
Limitation □ N ot a  limitation □

f. Child involved in a number of other 
programmes, e.g. speech 
programmes, numecon

Limitation □ Not a limitation □

g. Other, please specify
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Q. 11. Do you plan to continue using this programme with the child in the future? 
Please tick appropriate box.

Yes □ No □

Please give details.

Q. 12. Have you used this programme with any other children that you are involved 
in teaching?
Please tick appropriate box.

Yes □ No □
If yes, please give details

If you have any other comments that you w ould like to make, please use the space 
below.

Thank you for taking the time to complete this questionnaire.



Appendix 11(b): Post intervention teacher questionnaire
version 2

Section 1: How you used the prosramme with the child

Q .l. The following table lists the contents o f the programme. You are asked which  

you used and how useful it was in teaching the child handwriting skills. 

Please tick the relevant boxes.

Content o f programme 

If used, please tick relevant box

Very

useful
Useful

Somewh  

at useful

Not at all 

useful

a. Language used to teach letter formation

U sed □  N o t used  □ N ot app licab le  □

b. M aking letters using wooden pieces

U sed □  N o t used  □ N ot app licab le  □

c. M aking letters using capital letter cards

U sed □ N o t used □ N ot app licab le  □

d. M aking letters using chalkboard

U sed □  N o t used □ N ot app licab le  □

e. Completing worksheets in workbook

U sed □  N ot used □ N ot app licab le  □

f. W riting letters using grey block paper

U sed □  N o t used □ N ot app licab le  □

g. W riting using double lined copy/ paper

U sed □  N o t used □ N ot app licab le  □

Q.2. How useful were the following aspects o f the programme to your teaching of 
handwriting with the child? Please tick appropriate box and provide a
comment below.

Aspects o f programme

Com m ents

a. Variety of manipulative materials
V ery useful □ U seful □ S om ew hat useful □  N o t at all useful □

b. Language used in programme to help letter formation and/or positioning letters
between lines

V ery useful □ U seful □ S om ew hat useful □ N o t at all useful □
Com m ents

Com m ents

c. Step by step approach to teaching letter formation
V ery useful □ U seful □ S om ew hat useful □  N ot at all useful □



Comments
Very useful □

d. Teaching order of letters
U seful □  Som ew hat useful □  N ot at all useful □

Comments
Very useful □

e. Teacher’s guidebook layout
U seful □ Som ewhat useful □  N ot at all useful □

Comments

f. Information on posture/ pencil grip contained in guidebook
Very useful □  U seful □  Som ewhat useful □  N ot at all useful □

Comments
V ery useful □

g. Child’s workbook layout
U seful □ Som ew hat useful □ N ot at all useful □

Comments

h. Use of boxes and/ or grey box paper to aid letter formation
V ery useful □ U seful □ Som ew hat useful □ N ot at all useful □

Comments

i. Double line system for writing words/sentences
Very useful □  U seful □  Som ewhat useful □ N ot at all useful □

Section 2: Practical issues related to usins the prosramme
Q.3. It may not have been possible for you to use the programme exactly as laid out 

in the guide book.

a. Did you follow the teaching of letters in the same sequence as laid out by 
the programme in relation to upper case letters?

Yes □ No □

If no, did you (please tick as many as apply):
i. Focus on a number o f letters only from each o f  the groups -  letters with straight lines,

letters with curves & letters with diagonals □
ii. Focus on particular letters relevant to the child,

e.g letters in their name. □
iii. Follow the sequence o f letters that the child was doing in class work □
iv. Other, please specify □
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b. Did you follow the teaching of letters in the same sequence as laid out by the 
programme in relation to lower case letters?

Yes □ No □
If no, did you (please tick as many as apply):

i. Focus on particular letters relevant to the child,
e.g letters in their name. □

ii. Follow the sequence o f  letters that the child was doing in class work. □
iii. Other, please specify □

Q. 4. W ere other staff, apart from you, involved in implementing the programme 
with the child?

Yes □ No □

If yes, please tick as many as apply.
a. Class teacher □ b. Special Needs Assistant □
c. Pvcsource teacher □ d. Other, please specify □

Q. 5. Was the programme mostlv implemented during (please tick the most 
appropriate box):

a. Resource/ learning support sessions. □
b. Individual time with Special Needs Assistant. □
c. As part o f ongoing class work. □

Q.6. The following is a list of external factors that may or may not have influenced 
your ability to use the programme with the child. Please tick as relevant to your 
situation and provide additional information in comments section.

Factors that influenced use o f programme 
The child’s level of attendance at school
Relevant □ Not relevant □
Comments

The amount of time available for individual work using the programme with the 
child.
Relevant □ Not relevant □
Comments

The variety of materials contained in the programme
Relevant □ Not relevant □
Comments

Other external factors, please specify
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Section 3: Your views on the child's liandwritins abilities

Q.7.a. How much help does the child require with handwriting?
Please tick relevant box.

None □ A little bit □ Quite a bit o f help □ A lot o f help □

b. What kind of help does this involve? Please tick as appropriate. If not 
applicable (N/A) please tick the end box.

Help provided Always Freq u en tly Som etim es seldom Never N/A

i. Correcting their writing 
mistakes yourself
ii. Getting him/her to correct 
their writing mistakes 
themselves
iii. Prompting to form letters
iv. Prompting to stay within 
the lines
V. Prompting to use their finger 
to make spaces between words
vi. Giving a verbal prompt to 
put a space between words

vii. Spelling words for them
viii. Other, please specify

Q.8. What are your views of change, if any, that has occurred in the child’s 
handwriting ? Please give details

Section 4: The child and their interest in handwritins

Q.9. For each of the following statements, please tick the answer which best
describes the child.

a. The child enjoys using the hands on materials in the programme.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

b. The child shows more enjoyment of handwriting activities since starting the 
programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

c. The childs’ mood at the time of the session has a significant impact on work 
completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

d. The childs’ attention span at the time of the session has a significant impact on 
work completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □
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Q.IO. Has there been a change in interest overall in handwriting activities since 
the introduction of the programme? Please tick as appropriate.

a. Child shows more interest □
b. Child shows no change in interest □
c. Child shows less interest □

Q .ll.a . What was the level of interest shown by the child in the tasks involved in the 
programme? Please tick the appropriate box (If not applicable, tick the end 
box).

Task

Very

interested
Interested

Somewhat

interested
Not at all 

interested

Not

applicable

(N/A)

i. Building with 

Wooden pieces & 

mat

ii. Making letters 

with capital letter 

cards

iii.Forming letters 

using chalkboard

iv. Writing using 

grey block paper

V. Writing in 

workbook

vi. Writing using 

double lined 

notebook/paper

b. Please use the following lines for any comments regarding the child’s interest 
in handwriting activities included in the programme.
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Section 5: Overall views o f  the prosramme

Q.12. The following table lists possible factors which may have limited your ability 
to use the programme. For each statement, please tick whether it was a 
limitation or not and give details in the comments section.

Limitation Comments
a. Having to learn about a new 

programme
Lim itation □ N ot a lim itation □

b. Different approach to teaching 
handwriting

Lim itation □ N ot a lim itation □

c. Other children in class following 
another prewriting/handwriting 
scheme

Lim itation □ N ot a lim itation □

d. Emphasis on teaching of capitals 
first in the programme

Lim itation □ N ot a lim itation □

f. Time consuming to use
Lim itation □ N ot a lim itation □

g. Child involved in a number o f other 
programmes, e.g. speech 
programmes, numecon

Lim itation □ N ot a lim itation □

h. Other, please specify
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Q. 13. Do you plan to continue using this programme with the child in the future? 
Please tick the appropriate box.

Yes □ No □

Please give details.

Q. 14. Have you used this programme with any other children that you are involved 
in teaching?

Please tick the appropriate box.
Yes □ No □

If yes, please give details

If you have any other comments that you would like to make, please use the space 
below.

Thank you for taking the time to complete this questionnaire.
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Appendix 11(c): Post intervention parent questionnaire version 1
Section 1: How you used the prosramme with your child 

Q .l. The following table lists the contents of the programme. You are asked which 

you used and useful it was in teaching your child prewriting/handwriting skills. 

Please tick the boxes.

Content of programme 

I f  used, please tick relevant box

Very

useful
Useful

Somewhat

useful

Not at all 

useful

a. Action songs

U sed □ N ot used □  N ot applicable □

b. Language used to teach letter formation

U sed □ N ot used □  Not applicable □

c. Making mat man

U sed □ N ot used □ N ot applicable □

d. Drawing lines/ shapes

U sed □ N ot used □ N ot applicable □

e. Making letters using wooden pieces

Used □  N ot used □  N ot applicable □

f. Making letters using capital letter cards

U sed □ N ot used □ N ot applicable □

g. Making letters using magnetic board

U sed □  N ot used □  N ot applicable □

h. Making letters using play dough

U sed □ N ot used □  N ot applicable □

i. Making letters using chalkboard

U sed □ N ot used □  N ot applicable □

j. Completing worksheets in workbook

U sed □ N ot used □  N ot applicable □

k. Forming letters using box outline

U sed □ N ot used □  N ot applicable □

1. Writing name using box outline

Used □ N ot used □  N ot applicable □

m. Writing letters using grey box paper

Used □ N ot used □  N ot applicable □

n. Writing using double lined copy/ paper

U sed □ N ot used □  N ot applicable □
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Q.2. How useful were the following aspects o f the programme to your teaching of 
prewriting/handwriting with your child? Please tick appropriate box and 
provide a comment below. For any that do not apply to, please write ‘Does not 
apply’ in the comments section.

Aspects o f programme

Comments

a. Variety o f manipulative materials
V ery useful □ U seful □ S om ew hat useful □ N o t at all useful □

b. Language used in programme to help letter formation and/or positioning letters
between lines

V ery useful □  U seful □  S om ew hat useful □  N ot at all useful □
Comments

Comments

c. Step by step approach to teaching letter formation
V ery useful □ U seful □ S om ew hat useful □  N ot at all useful □

Comments

d. Teaching order of letters
V ery useful □ U seful □ S om ew hat useful □ N ot at all useful □

Comments

e. Teaching shapes information
V ery useful □  U seful □  S om ew hat useful □  N ot at all useful □

Comments

f. Teachers guidebook layout
V ery useful □ U seful □ S om ew hat useful □ N ot at all useful □

g. Information on posture/ pencil grip/ fine motor activities contained in guidebook
V ery useful □  U sefu l □  S om ew hat useful □  N o t at all useful □

Comments

Comments

h. Child workbook layout
V ery  useful □ U seful □ S om ew hat useful □ N o t at all useful □
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Comments

i. Use of boxes and/ or grey box paper to aid letter formation
Very useful □  U seful □ Som ew hat useful □ N ot at all useful □

Comments

j. Double line system for lower case letters
Very useful □  U seful □ Som ew hat useful □  N ot at all useful □

Section 2: Practical issues related to iisins the prosramme

Q.3. It may not have been possible for you to use the programme exactly as laid out 
in the guide book.

a. Did you follow the teaching of letters in the same sequence as laid out by 
the programme in relation to upper case letters?

Yes □ No □ Not applicable □

If no, did you (please tick as many as apply):

i. Focus on a number o f letters only from each o f the groups -  letters with straight lines,
letters with curves & letters with diagonals □

ii. Focus on particular letters relevant to your child,
e.g letters in their name. □

iii. Follow the sequence o f letters that your child was doing in class work □
iv. Other, please specify □

b. Did you follow the teaching of letters in the same sequence as laid out by 
the programme in relation to lower case letters?

Yes D No □ Not applicable □

If no, did you (please tick as many as apply):

i. Focus on particular letters relevant to your child,
e.g letters in their name. □

ii. Follow the sequence o f letters that your child was doing in class work. □
iii. Other, please specify □
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Q.4. The following is a list of external factors that may or may not have influenced 
your ability to use the programme with your child. Please tick as relevant to your 
situation and provide additional information in comments section.

Factors that influenced use of programme
a. The child’s level o f health.
Relevant □ Not relevant □
Comments

b. The amount of time available for individual work using the programme w ith the 
child.

Relevant □ Not relevant □
Comments

c. The variety of materials contained in the programme
Relevant □ Not relevant □
Comments

d. Involvement o f teacher in carrying out the programme
Relevant □ Not relevant □
Comments

e. Other external factors, please specify

Section 3: Your child and their interest in prewritins/handwritins

Q.5. For each o f the following statements, please tick the answer which best 
describes vour child.

a. My child enjoys using the hands on materials in the programme.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

b. My child shows more enjoyment o f prewriting/ writing activities since starting the 
programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

c. My childs’ mood at the time o f the session has a significant impact on work  
completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

d. My childs’ attention span at the time o f the session has a significant impact on 
w ork completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □
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Q.6. Has there been a change in interest overall in prewriting/writing activities 
since the introduction of the programme? Please tick as appropriate.

a. My child shows more interest □
b. My child shows no change in interest □
c. My child shows less interest □

Q.7.a. What was the level of interest shown by the child in the tasks involved in the 
programme?

Please tick the appropriate box (If not applicable, tick the end box).

Task
Very

interested
Interested

Somewhat

interested

Not at all 

interested

Not

applicable

i. Action songs

ii. Making Mat man

iii. Building with 

wooden pieces & 

mat

iv. Making letters 

with capital letter 

cards

V . Making letters 

using magnetic 

board & Stamps 

& /or yellow toggle

vi. Forming letters 

using chalkboard

vii. Forming letters 

in boxes

viii. Writing using 

grey block paper

ix. Writing in 

workbook

X. Writing using 

double lined 

notebook / paper
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b. Please use the following lines for any comments regarding your child’s interest in 
prewriting/handwriting activities included in the programme.

Section 4: Overall views o f  the prosramme

Q.8. The following table lists possible factors which may have limited your ability to 
use the programme. For each statement, please tick whether it was a limitation 
or not and give details in the comments section.

Limitation Comments
a. Having to learn about a new programme
Limitation □ Not a limitation □

b. Different approach to teaching 
handwriting
Limitation □ Not a limitation □

c. Other children in class following another 
prewriting/handwriting scheme
Limitation □ Not a limitation □

d. Emphasis on teaching of capitals first in 
the programme
Limitation □ Not a limitation □

e. Time consuming to use
Limitation □ Not a limitation □

f. My child was involved in a number of other 
programmes, e.g. speech programmes, 
numecon
Limitation □ Not a limitation □

g. Other, please specify
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Q. 9. Do you plan to continue using this programme with your child in the future? 
Please tick appropriate box.

Yes □ No □
Please give details.

Q. 10. Has using the programme increased your understanding of how to teach your 
child prewriting/handwriting skills? Please tick appropriate  box.

Yes □ No □
Please explain.

If  you have any other comments that you would like to make, please use the space 
below.

Thank you for taking the time to complete this questionnaire.
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Appendix 11(d): Post intervention parent questionnaire:
version 2

Section 1: How you used the prosramme with your child 

Q .l. The following table lists the contents o f the programme. You are asked which 

you used and how useful it was in teaching your child handwriting skills. Please

tick the relevant boxes.

Content of programme 

If used, please tick relevant box

V ery

useful
U seful

S om ew h at

useful

N ot at all 

useful

a. Language used to teach letter formation

U sed □ N ot used □ N ot applicable □

b. Making letters using wooden pieces

Used □  N ot used □ N ot applicable □

c. Making letters using capital letter cards

U sed □  N ot used □ N ot applicable □

d. Making letters using chalkboard

Used □ N ot used □ N ot applicable □

e. Completing worksheets in workbook

U sed □ N ot used □  N ot applicable □

f. W riting letters using grey block paper

Used □  N ot used □ N ot applicable □

g. Writing using double lined copy/ paper

Used □  N ot used □ N ot applicable □

Q.2. How useful were the following aspects o f the programme to your teaching of 
handwriting with your child? Please tick appropriate box and provide a 
comment below. For any that do not apply to, please write ‘Does not apply’ in 
the comments section.

Aspects o f programme

C om m ents

a. Variety of manipulative materials
Very useful □  U seful □ Som ew hat useful □ N ot at all useful □

b. Language used in programme to help letter formation and/or positioning letters
between lines

Very useful □ U seful □ Som ew hat useful □ N ot at all useful □
C om m ents

C om m ents

c. Step by step approach to teaching letter formation
Very useful □ U seful □ Som ew hat useful □ N ot at all useful □
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Comments
Very useful □

d. Tcaching order of letters
U seful □ Som ew hat useful □  N ot at all useful □

Comments
V ery useful □

e. Teacher’s guidebook layout
U seful □ Som ew hat useful □  N ot at all useful □

Comments

f. Information on posture/ pencil grip contained in guidebook
V ery useful □  U seful □ Som ewhat useful □  N ot at all useful □

Comments
V ery useful □

g. Child’s workbook layout
U seful □  Som ewhat useful □  N ot at all useful □

Comments

h. Use of boxes and/ or grey box paper to aid letter formation
V ery useful □ U seful □  Som ewhat useful □  N ot at all useful □

Comments

i. Double line system for writing words & sentences
Very useful □ U seful □ Som ewhat useful □  N ot at all useful □

Section 2: Practical issues related to usins the prosramme 
Q.3. It may not have been possible for you to use the programme exactly as laid out 

in the guide book.

a. Did you follow the teaching of letters in the same sequence as laid out by 
the programme in relation to upper case letters?

Yes □ No □

If no, did you (please tick as many as apply):
i. Focus on a number o f letters only from each o f the groups -  letters with 

straight lines, letters with curves & letters with diagonals □
ii. Focus on particular letters relevant to your child,
e.g letters in their name. □
iii. Follow the sequence o f letters that your child was doing in class work □
iv. Other, please specify □
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b. Did you follow the teaching o f letters in the same sequence as laid out by 
the programme in relation to lower case letters?

Yes □ No □
If no, did you (please tick as many as apply):
i. Focus on particular letters relevant to your child,

e.g letters in their name. □
ii. Follow the sequence o f  letters that your child was doing in class work. □
iii. Other, please specify □

Q.4. The following is a list o f external factors that may or may not have influenced  
your ability to use the programme with your child. Please tick as relevant to 
your situation and provide information in comments section.

Factors that influenced use of programme
a. My child’s level of health.
Relevant □ Not relevant □
Comments

b. The amount of time available for individual work using the programme with the 
child.
Relevant □ Not relevant □
Comments

c. The variety of materials contained in the programme.
Relevant □ Not relevant □
Comments

d. Involvement o f teacher in carrying out the programme.
Relevant □ Not relevant □
Comments

e. Other external factors, please specify
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Section 3: Your views on your child's handwritins abilities 
Q.5.a. How much help does your child require with handwriting? Please tick 

relevant box.
None n  A little bit □ Quite a bit o f help □ A lot o f help □

b. What kind of help does this involve? Please tick as appropriate. If not 
applicable, please tick the end box.

Help provided A lw ays Frequently S om etim es Seldom
N ever Not

applicable

a. Correcting their writing  
mistakes yourself

b. Getting him/her to 
correct their writing 
mistakes themselves

c. Prompting to form letters
d. Prompting to stay within 

the lines
e. Prompting to use their 

finger to make spaces 
between words

f. Giving a verbal prompt 
to put a space between 
words

g. Spelling words for them
h. Other , please specify

Q.6. What are your views of change, if any, that has occurred in your child’s 
handwriting ? Please give details

Section 4: Your child and their interest in handwritins

Q.7. For each of the following statements, please tick the answer which best
describes your child.

a. My child enjoys using the hands on materials in the programme.
Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

b. My child shows more enjoyment of handwriting activities since starting the 
programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

c. My childs’ mood at the time o f the session has a significant impact on work  
completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □

d. My childs’ attention span at the time o f the session has a significant impact on 
work completed using the programme.

Strongly Agree □ Agree □ Uncertain □ Disagree □ Strongly disagree □
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Q.8. Has there been a change in interest overall in handwriting activities since 
the introduction of the programme? Please tick as appropriate.

a. My child shows more interest □
b. My child shows no change in interest □
c. My child shows less interest □

Q.9.a. What was the level of interest shown by your child in the tasks involved in the 
programme? Please tick the appropriate box (If not applicable, tick the end 
box).

Task
Very

interested
Interested

Somewhat

interested

Not at all 

interested

Not

applicable

i. Building with 

Wooden pieces & 

mat

ii. Making letters 

with capital letter 

cards

iii. Forming letters 

using chalkboard

iv. Writing using 

grey block paper

V . Writing in 

workbook

vi. Writing using 

double lined 

notebook / paper

b. Please use the following lines for any comments regarding your child’s 
interest in handwriting activities included in the programme.
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Section 5: Overall views o f  the prosramme

Q.IO. The following table lists possible factors which may have limited your ability 
to use the programme. For each statement, please tick whether it was a 
limitation or not and give details in the comments section.

Limitation Comments
a. Having to learn about a new 

programme
Limitation □ Not a limitation □

b. Different approach to teaching 
handwriting

Limitation □ Not a limitation □

c. Other children in class following 
another prewriting/handwriting 
scheme

Limitation □ Not a limitation □

d. Emphasis on teaching of capitals 
first in the programme

Limitation □ Not a limitation □

e. Time consuming to use
Limitation □ Not a limitation □

f. My child was involved in a number 
of other programmes, e.g. speech 
programmes, numecon

Limitation □ Not a limitation □

g. Other, please specify
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Q. 11. Do you plan to continue using this programme with your child in the future? 
Please tick the appropriate box.

Yes □ No □

Please give details.

Q. 12. Has using the programme increased your understanding of how to teach your 
child handwriting skills? Please tick the appropriate box.

Yes □ No □

Please explain.

If you have any other comments that you would like to make, please use the space 
below.

Thank you for taking the time to complete this questionnaire.
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APPENDIX 12



Appendix 12(a): Inform ation sent to teachers re: post 

intervention focus group

Post intervention teacher Focus Group question outline

Overall aim:

To explore the issues for you, as a teacher, around the use of the Handwriting

w ithout Tears® programme with your child and your involvement in the study.

Topics for discussion;

1. How does the programme compare to other teaching methods used in 

teaching of handwriting skills?

2. How does the programme differ from other teaching methods used in 

teaching of handwriting skills?

3. What were the benefits, if any, of using the programme?

4. What were the lim itations, if any, of using the programme?

5. The study was based around a collaborative approach involving you 

as a teacher, the child's parent and an occupational therapist.

What were the benefits, if any, of this approach?

6. What outcome(s) from this study would be of benefit to you, as a 

teacher, in the future?



TRINITY COLLEGE
UNIVERSITY OF DUBLIN

Occupational Therapy 
Trinity Centre for Health Sciences 
St. James’ Hospital 
James’ Street, Dublin 8

Siobhan MacCobb, Ph.D., M.Sc., DipCOT 
Head
Telephone: (+353 1) 896 3212 Telephone: (+353 1) 896 3210 

Fax: (+353 1) 454 6363Email: smaccobb@tcd.ie

[Cover letter  p ost intervention  teach er focus group]
Date:

D ear

Thank you  for agreeing to partake in the focus group as part o f  m y study, the title o f 
w hich is:

The application o f  the Handwriting without Tears® programme, with Children with 
Down Syndrome attending mainstream schools in an Irish context.

As part o f  this study, I w ish to conduct a focus group w ith teachers. Thank you for the 
interest that you have already expressed in taking part in this focus group.
I am enclosing an outline o f  the topics for discussion.
I also enclose a copy o f  the consent form that you will be asked to com plete before the 
start o f  the focus group along w ith directions to the venue.

The focus group is to take place on the VVediiesclay 20*'' June 2007 in Trinity' C entre 
for H ealth Sciences, St. Jam es’s H ospital, Jam es’s Street, D ublin 8 at 3.30 pm.
R efreshm ents and snack will be provided.

The focus group will be conducted by X X X X X X X , Lecturer in O ccupational Therapy.

Please confirm  your attendance by contacting m e by e m ail, pattonsafS.tcd.ie or by 
telephone, 0871303018.

If  you have any queries, please do not hesitate to contact me.

K ind regards,

Sandra Patton
Postgraduate R esearcher & Senior Paediatric O ccupational T herapist



Appendix 12(b): Consent form for teacher post intervention

focus group
Name of Researcher: Sandra Patton

W orking title  of Study: The application of the Handwriting w ithout Tears® 

programme with children with Down Syndrome in an Irish context.

Statem ent of teacher:

I have read and understand the information that was made available to me. I have 

been given the opportunity to ask questions about the focus group and my 

involvement in it and if I had any questions, I am satisfied with the answers I 

received.

I understand that my participation in the focus group and the study is voluntary and 

that I can withdraw at any time. My withdrawal will not affect any of my legal rights.

I understand that I can access the written transcript of my contribution to the focus 

group.

I understand that this study will be published. I understand that I will not be 

identifiable by name in the study.

I consent to take part in the focus group.

Signature of teacher............................................

Date.........................................

Statem ent of researcher

I have explained the focus group and how the participants will be a part of it. I have 

provided information and have made myself available to answer any questions. In 

the case of there being questions, I have answered these questions to the best of my 

ability. I believe that the participant understands the ir involvement in my study and 

is giving informed consent.

Researcher...................................

Date



Appendix 12(c): Member checking summary for 

teacher post intervention focus group

The following is a summary of the main points raised in the discussion.

Please note that Handwriting w ithout Tears has been abbreviated below to 'HWT®'.

1. How the HWT® programme compares to other handwriting 

teaching methods
The group compared the HWT® programme to the following approaches:

a. Teoderesceau programme, which was identified as prim arily a prewriting 

programme by two group members.

b. Traditional handwriting programmes -  'W rite from the S tart' and 'Let's write'.

The group agreed that the HWT® programme and traditional handwriting

programmes were sim ilar in the emphasis being on teaching letter formation.

The group agreed that they had not been exposed to a lot of other specialist

programmes with which to compare the HWT® to.

2. Differences between the HWT® programme and other 

handwriting teaching methods
The group identified the following differences between HWT® programme and other

approaches used and as:

a. The HWT® programme provides lots of ways of repeatedly practicing letter 

formation, unlike traditional approaches.

b. The HWT® programme starts w ith upper case letters, whereas traditional 

teaching approaches would always start w ith lower case first.

c. HWT® is more language based than traditional methods, including positional 

language.

d. HWT® focuses on spatial awareness and motor planning aspects of letter 

formation.

e. The multi-sensory nature of the HWT® programme and the range of materials 

included in it would not be present in traditional methods.



3. Benefits of using the HWT® programme
a. Structured layout of the HW T® program m e:

The group identified the following benefits to the variety of materials:

(i) Sequential structure: there was a clear sequence as to how you would teach 

le tter formation etc, for example, letter was first practiced with wooden 

pieces, then on a board and then in grey squares.

(ii) The sequential structure:

• Meant that they knew exactly where to start at in next session.

• Was helpful when writing Individual Education Plans (lEP).

• The clarity and sequential structure in the workbooks meant that it.

could be implemented by the SNA under the direction of the teacher.

• Meant that it was clear how to follow on with it in a new school year.

(i) Easy to follow instructions on how to use the programme.

(ii) The variety of activities in the Pre K level Including songs and mat man 

activity allowed for reinforcement, while still focusing on the one target.

b. Variety of m aterials:

The group identified the following benefits to the variety of materials:

(i) Multi-sensory nature of the materials in the programme allowed for lots of 

variety in the approaches that could be used to teach letter formation etc. 

This allowed you to change if the child became tired of one approach.

(ii) Programme provided lots of ways to repeat the task; this was identified by the 

group as very important in the case of children with Down Syndrome as they 

need lots of repetition.

(iii) Interesting for the child: The materials were exciting for the children, in 

particular the music CD was popular.

c. Emphasis on spatial aw areness & m otor planning aspects in the  

program m e:

(i) The group agreed that the programme was of benefit in providing a 

framework for teaching the spatial awareness needed for le tter formation 

and positioning on a line by:

• providing practice of le tter formation using space on the board etc and 

then transferring this to within a grey box on paper.

• the materials providing reference points to help child correctly form 

letters. An example was given of the how the use of grey box enabled 

the child to correctly form diagonal line of A with reference to starting at 

the middle point at top and going to corner of box.



(ii) The motor planning benefit of the programme discussed by the group was:

• Sequencing of how to form the le tter -  providing reference points of 

where to start and step by step guidance.

d. Language used in tlie  program m e:

(i) Letter formation language was simple, this made it easy for child with 

intellectual disabilities to understand and follow verbal instructions.

(ii) Emphasis on positional language was relevant to jun io r infant class work and 

it was easy to move onto forming letters after working on the activities for 

positional language.

3. Limitations of using the HWT© programme:

a. Modifications needed to the program m e:

( i)  Use of m aterials w ith the child:

• The use of some materials in the programme had to be stopped as 

children messing with materials rather than using them in a constructive 

manner -  e.g. messing with the sponge and with the play dough.

( ii)  Modification to le tter form ation teaching to connect w ith  previous 

learning of child:

• Two members of the group identified examples where the child had learnt 

a different way of forming a letter than in the programme. They needed to 

modify the use of the programme for this situation, as otherwise it could 

be confusing for the child.

b. Emphasis on upper case letters in teaching order of le tte r form ation

As the HWT® programme emphasizes upper case le tter formation first and the 

school curriculum emphasizes lower case letter formation first - it was d ifficu lt to 

match up the work on the programme with what child was doing in class.

This was identified as an issue by those group members who were using the Pre K 

level of the programme. One group member had a child who was already doing both 

upper and lower case letters (and therefore was at a different level of the 

programme). It was not an issue in this case.



c. Com m itm ent to continuing w ith  the programme:

The need to continue with the progrannme for a number of years once you start using 

it was identified by the group. The group agreed that the benefits of the programme 

outweighed the lim itations and that it was possible to find ways around the 

limitations.

5. Benefits of the collaboration between teacher, parent & 

occupational therapist:
( i)  Perspectives on collaboration w ith  parent:

Each of the 4 members of the group had a different experience of parental 

collaboration in relation to the programme. One group member identified that 

the parental input was an advantage mainly because if the teacher was unable 

to get practice time in school, practice was still occurring at home. I t  also 

provided support to her as a teacher implementing a new approach. One 

group member reported that for the child was uncooperative in carrying out 

the programme with the parents at home.

One group member reported how the parent did not communicate with her 

directly and she was unaware of how much was being carried out at home. 

Another group member reported that in the case of her child it was not 

necessary to communicate as much with the parents due to the child being at 

a more advanced level in the programme.

b. Perspectives on collaboration w ith therapist:

The group identified the following benefits to collaboration with therapist:

( i)  Ongoing support:

• Good to have therapist to contact as progressed through programme as it 

was new.

• Therapist input regarding moving on with the programme -  sorting out the 

next level of the programme to progress to.

• Having another professional viewpoint to confirm that you were on the 

right track.

( ii)  Practical guidance:

• Therapist input around specific adaptations needed for the children in 

relation to seating and pencil grip.

• Assisting with onward referral to other agencies in relation to other needs 

of the child. This issue was raised by one member of the group as a 

d ifficulty that was experienced in her school. The need to have access to



an occupational therapist to organize prescriptions for equipment was a 

particular difficulty with lack of services.

( ii i)  Training

• The group agreed that having training in the programme was an 

advantage, as it meant that you were able to get hands on experience of 

it.

• The group agreed that it was preferable to have input of an occupational 

therapist to help implement the programme.

6. Outcomes of benefit to teachers in the future:

a. Training for teachers on issues related to handwriting

The group agreed that occupational therapy input into teacher training in college 

would be of benefit, in particular for teachers of infant classes and resource teachers.

b. Support for teachers of occupational therapy expertise

(i) Having another professional opinion on a child's abilities was considered 

valuable by the group.

The group reported that this was important because:

• there was now a m ultip licity of children with difficulties in the school and 

it was difficult to gain expertise to deal w ith all the ir needs.

• often the teachers had no specific training in dealing with handwriting 

difficulties and were reliant on searching out information from the 

internet etc.

(ii) Type of support needed from occupational therapist:

The group suggested the following:

• giving specific ideas on what to do in cases where they were unsure of 

what to do next.

• confirming whether they were on the right track.

c. Practical guidance provided by occupational therapist

(i) Advice regarding ideas for fine motor activities

(ii) Advice regarding correct posture and seating



7. Practical issues in applying the HWT® programme in the Irish  

school system:
a. Need to carry out the programme on a one to one basis outside of classroom:

The group identified that it was most appropriate to do the programme on a one to 

one basis in resource tim e as:

(i) the materials were too attractive for the children and in a group setting the 

children would tend to mess with them.

(ii) the concentration span of the child with Down Syndrome made it impractical 

to be carried out in the class setting.

(iii) the programme did not fit in with what the child was doing in class in the 

case of Pre K level.

b. The need for agreement between class teacher, parent and resource teacher about 

how programme is going to be implemented was important so as not to confuse the 

child by having one programme followed in resource teaching and another in the 

class setting.

c. Special Needs Assistant (SNA) able to follow up on certain aspects, e.g. doing 

letters in grey boxes, completing workbook.

d. Usefulness of the programme with other children with motor planning difficulties, 

including children with Dyspraxia was mentioned by one member of the group.

e. Easy to integrate aspects of programme into the curriculum of a jun io r infant 

class, e.g. song around correct grip, positional language activities.

8. Handwriting difficulties and current school curriculum:
One group member expressed the opinion that the current curriculum did not deal 

enough with the issue of teaching handwriting and that this means that many 

children have difficulties with handwriting in later classes.

The need to focus on developing motor skills prior to teaching handwriting was 

discussed. Teachers fe lt that addressing handwriting and fine motor difficulties is best 

carried out on a one to one basis rather than in class setting.

One group member discussed how teachers were traditionally focused on the end 

product in relation to the work of the child, however small achievements are 

significant for children w ith learning difficulties.



9. Professional development issues related to teaching handwriting:
a. Lack of teacher expertise around handwriting difficulties

The group identified that there was a lack of additional training in relation to teaching 

children with handwriting difficulties and reported that often it was a case of tria l and 

error of ideas picked up from books or the internet.

b. Benefits to teachers from  being in the study

The teachers valued having the opportunity to implement a specific handwriting 

programme with ongoing support. The teachers reported the following benefits:

( i)  In form ed understanding:

• By realizing that small steps for children with significant learning

difficulties were achievements.

• Of how to break down activities step by step.

• Of the importance of fine motor skills to developing handwriting

skills.

• Of another tool which they can use with other children in the future.

( ii)  Knowledge to share w ith colleagues:

The group discussed how often other teachers ask them for advice and the ability to 

share knowledge gained (from the training in and the use of the programme) with 

other colleagues was valued.

c. Further inform ation & practical guidance:

The group members identified that they personally would like further information 

about the various levels which the programme included. Practical guidance around 

applying the programme with other children with handwriting difficulties, e.g. for 

older children with handwriting difficulties was also of interest to the teachers.
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Appendix 13(a): Inform ation sent to parents re: post 

intervention focus group

Parent post intervention focus group question outline 

Overall aim:

To explore issues around you as a parent carrying out the program m e w ith  

your child and being involved in the study.

Topics for discussion:

1. What were the benefits, if any, to you as a parent to being involved in carrying 

out this programme?

2. What were the practical issues for you of carrying out this approach?

3. The study involved a collaborative approach between you as a parent, your 

child's teacher and an Occupational Therapist.

What were the benefits, if any, of this approach?

4. Did you find it beneficial to attend the occupational therapy group sessions with 

your child?

5. How do you think the findings of this study could be of benefit in the future?



UNIVERSITY OF DUBLIN

TRINITY COLLEGE

Siobhan M acCobb, Ph.D., M.Sc., DipCOT 
H ead
Telephone: (+353 1) 896 3212 
E m ail: smaccobb@ tcd,ie

O ccupational Therapy 
T r in ity  C entre fo r H ea lth  Sciences 
St. James’ H ospita l 
James’ Street, D u b lin  8 
Telephone: (+353 1) 896 3210 
Fax: (+353 1) 454  6363

[Cover letter post intervention parent focus group]

Date:

Dear

Thank you for agreeing to partake In the focus group as part of the study on the 
Handwriting Without Tears® programme.

The details of the focus group are:

Date: Thursday 7'*' June 2007
Venue: Trin ity Centre for Healtli Sciences, St. James's Hospital, 
James's

Street, Dublin 8 
Time: 7 -  8 .30  pm.

Tea & coffee will be provided at the start and an opportunity given for you to meet 
the other parents participating in the group. I t  is hoped tha t 8 parents will be able to 
attend.
The focus group will be conducted by XXXXXX, Lecturer In Occupational Therapy.

I enclose a copy of topics fo r discussion for your Information. 1 also enclose a copy 
of the consent form that you will be asked to complete before the start of the focus 
group along with directions to the venue.

Please confirm your attendance by contacting me by e mail, pattonsa(Sited.le or by 
telephone, 0871303018.

I f  you have any queries, please do not hesitate to contact me.

Kind regards.

Sandra Patton
Postgraduate Researcher & Senior Paediatric Occupational Therapist



Appendix 13(b): Parent post intervention focus group consent

form
Name of Researcher: Sandra Patton

W orking title  of Study: The application of the Handwriting w ithout Tears®

programme with children with Down Syndrome in an Irish context.

Statem ent of parent:

I have read and understand the information that was made available to me. I have 

been given the opportunity to ask questions about the focus group and my 

involvement in it and if I had any questions, I am satisfied with the answers I 

received.

I understand that my participation in the focus group and the study is voluntary and 

that I can withdraw at any time. My withdrawal will not affect any of my legal rights. 

I understand that I can access the written transcript of my contribution to the focus 

group.

I understand that this study will be published. I understand that I will not be 

identifiable by name in the study.

I consent to take part in the focus group.

Signature of parent................................................

Date........................................

Statem ent of researcher

I have explained the focus group and how the participants will be a part of it. I have 

provided information and have made myself available to answer any questions. In 

the case of there being questions, I have answered these questions to the best of my 

ability. I believe that the participant understands their involvement in my study and 

is giving informed consent.

Researcher..................................

Date



Appendix 13(c): Member checking summary for 

parent post intervention focus group
The following is a summary of the main points raised in the discussion.

Please note that Handwriting w ithout Tears has been abbreviated below to 'HWT®'

1. Benefits to parents o f carrying out the HW T® program m e.

The group reported the following:

a. Positive changes in the ir child's abilities: All participants reported that there 

had been a positive change in their child's writing skills as a result of being in the 

study.

b. Specific language used to teach le tter form ation -  e.g. 'big line, big curve'. 

This was easy for the child to understand and for the parents to use to direct the 

child in writing tasks.

c. Developm ent of o ther skills alongside w riting:

The use of the programme improved the child's reading and le tter recognition skills. 

One participant reported how she was able to use the language concepts learned in 

the programme in other daily tasks to help her child's understanding.

Colouring and drawing activities included in the programme were reported as useful 

in developing skills also.

d. Facilitated the engagem ent of the ir child in p rew ritin g /h an d w ritin g  

tasks:

Their child perceived the activities as fun and was motivated to do the activities. 

They also liked using the materials of the programme -  the wooden pieces, CD of 

songs, slate were reported as very useful. This made it easier for parents to engage 

the ir child in the activities and learning.

e. Behavioural issues decreased at school.

One group member reported that her child's behaviour improved in school as a result 

of the school carrying out the programme. She reported that this was due to the fact 

that he was less frustrated than previously when he couldn't follow what others were 

doing in class.



2 . Practical issues fo r parents

(a) The group reported the following difficulties in implementing the programme:

(i) Time constraints -  due to the amount of other homework, it could be 

difficult to get work on the programme completed also.

(ii) Tiredness - The child being too tired after school to engage in the 

programme.

(iii)M ood -  The child not being in the mood to engage in the programme.

(b) However, the participants identified the following factors which helped in being 

able to carry out the programme:

(i) Programme was user friendly: the group discussed the feeling of guilt 

o f 'n o t doing enough' in relation to their child. It was therefore helpful that the 

programme allowed them to do tasks 'on the go', alongside other things. An 

example given was that you could do a small amount of work using the 

blackboard at any time.

(ii) Programm e was perceived as fun by the child: the child wanted to 

do the programme which made follow through easier, two participants 

described it as 'fun homework'.

(iii) Programme content at right level: the materials included in the 

programme were pitched at a suitable level for their child and tasks were 

broken down to a level that their child could manage. This meant that the 

activities were not too d ifficu lt for the child to do and they gained a sense of 

achievement when they were able to do it.

(iv) Manageable am ount of program m e hom ework: the work given after 

each group session was at a manageable level, therefore allowing enough 

time to fit it in.



3 . B e n e fits / value o f the collaboration betw een teacher^ p a re n t 

and occupational therap ist 

Collaboration w ith teacher:

a. The group identified the following 2 benefits to collaboration with teacher:

(i) Continuous w ork on the program m e: Involvement of school staff in 

applying the programme was considered very im portant as parents had the 

reassurance that it was being carried out.

(ii) Less pressure on parents to carry out program m e: The fact that 

teachers were also working on programme at school meant that the parents 

did not feel under as much pressure to do it at home also, especially if child 

was not in the mood/tired.

b. The group discussed the practicalities of the programme being implemented in 

school where lower case letters are traditionally taught first. In all cases a method of 

using the programme alongside the standard curriculum had been achieved, e.g. by 

SNA/resource teacher carrying out programme with child separate from class work.

Collaboration w ith therapist:

The group identified the following benefits to collaboration with therapist;

a. Encouraging teacher engagem ent in im plem enting the program m e:

Involvement of an occupational therapist was considered essential to this. The 

parents reported that having another professional as back up helped them in their 

interaction w ith school staff around the implementation of the programme. One 

group member reported that she fe lt it was important that the information regarding 

implementing the programme was coming from another professional and not directly 

from her.

b. Encouraging parent engagem ent in im plem enting the program m e: having 

the therapist there to encourage continuation with the programme helped the parent 

to 'stick with it'.

c. Guidance: on practical issues related to implementing the programme -  e.g 

advice around suitable pencil grip.



4 . Group sessions w ith  occupational therapist

Four themes emerged from the discussion around the value of group sessions.

a. Group tasks being at the appropriate level for the child's abilities:

This helped to engage the child in prewriting/handwriting activities by providing:

(i) Sense of achievem ent; Child could 'show off' and were proud to show 

the ir work to other children. This was in contrast to school experience where 

the child was not able to achieve at schoolwork.

(ii) Confidence building opportunities: opportunity to compare self to 

peers and to compete with peers to achieve task. This was in contrast to 

school experience where peers were not at same level.

(iv)Opportunities to develop skills: the child got lots of attention in the 

group setting from therapist and repeated opportunities to try  tasks until 

able to achieve the task.

b. Group provided setting w here child was able to practice w ith  other 

children:

(i) Opportunity to practice w ith other children: this was fe lt to be 

important as in school and at home practice was on the ir own.

(ii) Motivation: Child was motivated to go when knew that other children 

would be there.

c. Group sessions had disadvantage of children modeling unwanted  

behaviour:

One group member identified that attending group sessions had the disadvantage 

of children being distracted off task by other group members.

d. Invo lvem ent of other parent:

The fact that the child's father could attend and see what the child able to do was 

reported by two group members as important. The sessions being held on 

Saturdays was reported as important by one group member as often other 

sessions are during the week and her husband is unable to attend.

5 . O utcom e(s) from  the study th a t w ould be o f benefit to parents  

in the fu ture

The group discussed the issues in relation to beneficial outcomes of the study: 

a. Presentation of findings to Departm ent of Education: The group discussed 

how they wanted the research to be presented to Department of Education so that 

the HWT® programme could be considered for inclusion in future curriculum



developments. The HWT® programme would potentially be beneficial to other groups 

of children with special needs that struggle with handwriting skills, e.g. children with 

Dyslexia. Participants agreed that the programme would be best introduced at an 

early stage -  at the start of primary school or in preschool.

b. In  service teacher training in the future: the group identified that knowledge 

of the programme by teachers needed to be more widespread and that training 

would be important not only to promote knowledge of the programme but also to 

create enthusiasm in schools for the programme.

c. Continuation of this type of intervention: Parents would have liked the project 

to continue for another year. They expressed concern about being able to keep going 

with the HWT® programme w ithout ongoing support from occupational therapist. 

This support was needed as their children would have a new teacher next September 

and the ir children still needed to develop more skills. Concern for other children with 

Down Syndrome who would benefit from the intervention using the HWT® 

programme and had not the opportunity was also a concern.

6. Practicalities o f  child participating in the m ainstream  curriculum

a. Im portance of school w ork being at the right level fo r the child needs:

Concerns raised were:

(i) the amount of homework was difficult to complete w ith their child due to 

behavioural issues such as not being in the mood.

(ii) the content of school work being too difficult for the child -  one group member 

reported how this resulted in behavioural issues arising in school as the child was 

aware that he was unable to do the work and became frustrated.

(iv)Child being at a different level than their peers in class -  one group member 

discussed how her child did not get the same opportunities to experience a 

sense of achievement or develop confidence as he was not able to achieve to 

the same level as his peers.

b. D ifficulties w ith achieving continuity w ith program m es:

These difficulties were due to changes in teachers and Special Needs Assistant 

provision each school year.
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Appendixl4: Introduction to results tables

Table  1: Child sam ple v isual d ifficu lties

V isual d ifficu lty No. o f ch ildren N =  4 6

Long sighted 9

Long sighted & squint 7

Short sighted 8

Squint 6

Astigmatism 3

Nystagmus & long sighted 2

Nystagmus & squint 1

Astigmatism, short sighted & squint 1

Astigmatism one long sighted one short 
sighted

1

No visual difficulties reported 8

Table  2 : Teachers rep o rt o f le tte r  recognition  ab ilities  ch ild ren  level 1 & 2

L e tte r recognition  ab ilities

None 0-12 13-26

Level 1 Pre Post Pre Post Pre Post

n = 25 9 1 7 8 9 16

Level 2 

n = 7

0 0 2 1 5 6

Table 3: Teacher experien ce  of w o rk in g  w ith  ch ildren  
w ith  h an d w ritin g  d iff ic u lt ie s __________________________
Total N = 4 4  

No. of children

n (o/o)

1-5 28 (63.64)

6-10 10 (22.72)

11-15 2 (4.55)

16-20 4 (9.09)



Table  4: Teacher previous dura tion  o f tim e  w ork ing  w ith  child  
w ith  DS

Total N = 44 n {% )

Duration of tim e

0 - 1 year 22 (50.00)

1 year 1 month- 3 years 19 (43.18)

3 years 1 month - 5 years 3 (6.81)

Table  5: Previous OT inpu t w ith  ch ildren  as reported  by parents
Level 1 (n=28) Level 2 (n = 12) Level 3 (n=6) Total N = 46

Input 

n (% )

No input 

n (% )

Input 

n (% )

No input 

n (% )

Input 

n (% )

No input 

n (% )

Input 

n (% )

No input 

n (% )

14(50.00) 14 (50) 7(58.33) 5(41.67) 2(33.33) 4(66.67) 23 (50) 23(50.00)

Table  6: Type & duration  o f previous OT inpu t w ith  ch ildren  
reported  by parents_________________________________________

Type & du ra tio n  of past OT input

2-4 blocks of 

intervention 

(4-6 weeks)

1 short block of 

intervention 

(4-6 weeks)

Assessments/ 

advice only

Level 1 (n = 

14)

4 4 6

Level 2 (n = 

7)

0 2 5

Level 3 (n 

= 2 )

0 1 1

4 7 12



Table 7: Teachers report of the im portance of prerequisite  
skills to handwriting for child w ith  PS __________________
Level 1 

N = 27 Very

im portant-

im portant

Som ewhat -  

not

im portant

n

(O /o)

n (o /o )

Child needs to be able to sit 26 (96.30) 1 (3.70)

Child needs to visually recognise letters 13 (50.00) 13 (50.00)

(n = 26)

Child needs to concentrate 24 (88.89) 3 (11.11)

Child has good fine finger movements 24 (92.31) 2 (7.69)

(n = 26)

Child has good posture 24 (88.89) 3 (11.11)

Child is able to copy basic shapes (n = 26) 25 (96.15) 1 (3.85)

Table 8: Level 1 children 3D copying task(s ) achievem ent level
Letter shape T H O X L A

Level 1 n n n n n n

(N=28) (%) (% ) (% ) (% ) (% ) (% )

Achieved 19 12 26 10 3 9

pre (67.86) (42.86) (92.86) (35.71) (10.71) (32.14)

Achieved 26 24 28 23 18 23

post (92.86) (85.71) (100) (82.14) (64.29) (82.14)

Not 2 4 0 5 10 5

achieved (7.14) (14.29) (0) (17.86) (35.71) (17.86)



Table 9: Level 1: Legible letters
C hild  code Pre

n

P ost g ro u p  

n

Post

in te rv e n tio n

n

(015) 0 0 0

(030) 0 0 0

(036) 0 0 0

(050) 0 0 0

(051) 0 0 0

(057) 0 1 2

(001) 0 1 3

(062) 0 2 3

(052) 0 2 4

(014) 0 3 5

(004) 1 7 5

(045) 0 3 7

(039) 0 4 7

(031) 0 7 8

(016) 2 5 8

(026) 0 2 9

(049) 0 1 12

(005) 0 8 12

(010) 0 8 12

(012) 0 5 12

(019) 0 8 13

(032) 6 6 13

(043) 0 7 14

(025) 2 12 15

(028) 0 15 17

(055) 6 9 16

(066) 0 9 21

(024) 4 17 22



Table 10: Level 2 children 3D copying task(s) achievement level
Level 2 T H O X L A

(N=12) n n n n n n

(O/o) (O/o) (% ) (% ) (O/o) (O/o)

Ach ieved 11 8 12 10 3 8

pre (91.67) (66.67) (100) (83.33) (25.00) (66.67)

Ach ieved 11 11 12 12 11 11

post (91.67) (91.67) (100) (100) (91.67) (91.67)

N ot 1 1 0 0 1 1

ach ieved (8.33) (8.33) (0) (0) (8.33) (8.33)

Table 11: Level 3 children 3D copying task(s) achievement level
Level 3 T H o X L A

z II n n n n n n

(O /o ) (O /o ) (O /o ) (O /o ) (O /o ) (O /o )

A chieved 6 6 6 6 3 6

pre (100) (100) (100) (100) (50.00) (100)

Ach ieved 6 6 6 6 5 6

post (100) (100) (100) (100) (83.33) (100)

N ot 0 0 0 0 1 0

achieved (0) (0) (0) (0) (16.67) (0)
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Appendix 15(a): Cross tabulations for level 2 handwriting data

Level 2 children: Letter legibility 

Letter formation: Upper case
The letter formation factor was scored out of 4 criteria, in the cross tabulation tables 

presented in this section and later for the lower case letters: 0 = letters which met 

none of the criteria, 1 equals letters which scored on 1 criteria etc.

Table 1: Letter form ation upper case :Pre and post intervention Cross 
tabulation

Post intervention

0 2 3 4 Total

Pre intervention 0 44 9 38 28 119

1 0 0 1 0 1

2 3 6 15 6 30

3 9 7 37 35 88

4 6 3 34 30 73

Total 62 25 125 99 311

Table 2: Letter form ation upper case: Pre intervention and post group 
Cross tabulation

Post group intervention

0 1 2 3 4 Total

Pre 0 58 1 10 35 15 119
intervention ^ 0 0 0 1 0 1

2 3 0 9 9 9 30

3 13 0 6 35 34 88

4 10 0 4 26 33 73

Total 84 1 29 106 91 311



Table 3: Letter form ation upper case: Post group & post intervention  
Cross tabulation

Post intervention

0 2 3 4 Total

Post group 0 45 6 18 15 84
intervention 1 0 0 1 0 1

2 1 7 14 7 29

3 10 7 59 30 106

4 6 5 33 47 91

Total 62 25 125 99 311

Spatial awareness: Upper case
The spatial awareness factor was scored out of 2 criteria, in the cross tabulation 

tables presented in this section and later for the lower case letters: 0 == letters which 

met none of the criteria, 1 equals letters which scored on 1 criteria etc.

Table 4: Spatial aw areness upper case: Pre intervention and 
post intervention Cross tabulation

Post intervention

0 1 2 Total

Pre intervention 0 47 32 49 128

1 4 21 36 61

2 13 20 90 123

Total 64 73 175 312

Table 5: Spatial aw areness upper case: Pre intervention & 
post group Cross tabulation

Post group intervention

0 1 2 Total

Pre intervention 0 65 21 42 128

1 7 25 29 61

2 19 24 80 123

Total 91 70 151 312



Table 6: Spatial awareness upper case: Post group & 
post intervention Cross tabulation

Post intervention

0 1 2 Total

Post group 0 45 21 25 91
intervention 1 5 27 38 70

2 14 25 112 151

Total 64 73 175 312

Level 2 letter formation: Lower case

Table 7: Letter form ation lower case: Pre intervention & Post 
intervention Cross tabulation

Post intervention

0 2 3 4 Total

Pre intervention 0 17 3 18 24 62

2 0 0 1 0 1

3 3 5 19 20 47

4 2 1 8 29 40

Total 22 9 46 73 150

Table 8: Letter form ation lower case: Pre intervention & Post group 
Cross tabulation

Post group intervention

0 2 3 4 Total

Pre intervention 0 21 0 25 16 62

2 0 0 1 0 1

3 9 3 14 21 47

4 3 0 10 27 40

Total 33 3 50 64 150



Table 9: Letter form ation lower case: Post group & Post 
intervention Cross tabulation

Post intervention

0 2 3 4 Total

Post group 0 16 3 7 7 33

2 0 0 1 2 3

3 1 5 21 23 50

4 5 1 17 41 64

Total 22 9 46 73 150

Spatial awareness: Lower case

Table 10: Spatial awareness low er case: Pre & Post 
intervention Cross tabulation

Post intervention

0 1 2 Total

Pre intervention 0 18 15 30 63

1 2 12 15 29

2 4 8 46 58

Total 24 35 91 150

Table 11: Spatial awareness low er case: Pre intervention & 
Post group Cross tabulation

Post group

0 1 2 Total

Pre intervention 0 22 11 30 63

1 7 11 11 29

2 8 11 39 58

Total 37 33 80 150



Table 12: Spatial awareness lower case: Post group & post 
intervention Cross tabulation

Post intervention

0 1 2 Total

Post group 0 16 9 12 37
intervention 1 5 11 17 33

2 3 15 62 80

Total 24 35 91 150



Appendix 15(b): Cross tabulations for level 3 handwriting data

Level 3: Letter formation: Upper case

Table 1: Letter form ation upper case: Pre intervention and Post 
intervention Cross tabulation

Post intervention

0 2 3 4 Total

Pre intervention 0 4 1 6 6 17

2 2 0 2 4 8

3 3 4 10 31 48

4 3 1 17 35 56

Total 12 6 35 76 129

Table 2: Letter form ation upper case: Pre intervention and post 
group Cross tabulation

Post group intervention

0 2 3 4 Total

Pre intervention 0 3 0 6 8 17

2 2 0 3 3 8

3 2 1 15 30 48

4 1 0 17 38 56

Total 8 1 42 79 129

Table 3: Letter form ation upper case: Post group and post 
intervention Cross tabulation

Post intervention

0 2 3 4 Total

Post group 0 2 0 5 2 9
intervention 2 0 0 1 0 1

3 4 2 10 25 41

4 6 4 19 50 79

Total 12 6 35 77 130



Table 4: Spatial awareness upper case: Pre intervention and 
post intervention Cross tabulation

Post intervention

0 1 2 3 Total

Pre 0 4 2 8 3 17
intervention ^ 0 0 3 6 9

2 2 1 11 20 34

3 6 2 14 47 69

Total 12 5 36 76 129

Table 5: Spatial awareness upper case: Pre intervention and 
post group Cross tabulation

Post group intervention

0 1 2 3 Total

Pre intervention 0 3 0 6 8 17

1 1 1 2 5 9

2 1 0 10 23 34

3 3 4 16 46 69

Total 8 5 34 83 129

Table 6: Spatial awareness upper case: Post group and post 
intervention Cross tabulation

Post intervention

0 1 2 3 Total

Post group 0 2 1 2 4 9

1 0 0 1 4 5

2 3 1 14 16 34

3 7 3 19 53 82

Total 12 5 36 77 130



Level 3: Letter formation: lower case

Table 7: Letter form ation low er case: Pre intervention and post 
intervention Cross tabulation

Post intervention

0 1 2 3 4 Total

Pre 0 1 0 1 4 6 12
intervention ^ 0 0 2 3 3 8

3 1 0 3 22 28 54

4 1 1 2 16 62 82

Total 3 1 8 45 99 156

Table 8: Letter form ation lower case: Pre intervention and post 
group Cross tabulation

Post grou 3

0 2 3 4 Total

Pre intervention 0 3 0 5 4 12

2 1 2 3 2 8

3 5 2 23 24 54

4 7 0 10 65 82

Total 16 4 41 95 156

Table 9: Letter form ation lower case: Post group and post 
intervention Cross tabulation

Post intervention

0 1 2 3 4 Total

Post group 0 0 1 0 7 8 16

2 0 0 1 1 2 4

3 1 0 3 20 17 41

4 2 0 4 17 72 95

Total 3 1 8 45 99 156



Table 10: Spatial awareness low er case: Pre intervention & post 
intervention Cross tabulation

Post intervention

0 1 2 3 Total

Pre intervention 0 1 0 8 5 14

1 0 0 6 8 14

2 1 5 29 26 61

3 1 1 22 41 65

4 0 0 1 0 1

Total 3 6 66 80 155

Table 11: Spatial awareness fo r lower case: Pre intervention & post 
group Cross tabulation

Post group intervention

0 1 2 3 Total

Pre intervention 0 3 1 7 3 14

1 3 2 5 4 14

2 6 6 25 24 61

3 4 6 13 43 66

4 0 0 1 0 1

Total 16 15 51 74 156

Table 12: Spatial awareness for low er case: Post group & post 
intervention Cross tabulation

Post intervention

0 1 2 3 Total

Post group 0 0 1 6 9 16

1 0 2 7 6 15

2 2 2 26 20 50

3 1 1 26 45 73

Total 3 6 65 80 154



Appendix 15(c): Assistance with writing level 2 & 3

Table 1: Level 2 & 3: Teacher/ parent perspectives on the am ount of

Teacher 

Level 2 N 

Level 3 N

= 12 

= 6

Parent 

Level 2 N 

Level 3 N

= 12 

= 6

Level 2 Level 3 Level 2 Level 3

Am ount of help Pre Post Pre Post Pre Post Pre Post

A lot 5 5 0 0 4 5 2 0

Quite a bit 6 6 4 3 6 5 2 1

A little  bit 1 1 2 3 2 2 2 5

None 0 0 0 0 0 0 0 0

Table 2: T eacher/paren t perspectives on help needed during w riting  tasks 
Level 2
Help needed Prompt to  form  letters Prompting child to  

correct m istake

Correct m istakes for 

child

Teacher 

n = 11

Parent 

n = 12

Teacher 

n = 11

Parent 

n = 12

Teacher 

n = 11

Parent 

n = 12

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

Always 4 2 3 4 3 2 4 2 4 3 4 1

Frequently 3 4 5 3 3 5 6 6 1 2 1 3

Sometimes 1 4 4 2 1 2 2 1 4 2 5 5

Seldom 1 1 0 1 1 0 0 3 2 3 1 2

Never 0 0 0 0 0 0 0 0 0 0 0 0

N/A 2 0 0 2 3 2 0 0 0 1 1 1

Table 3: Level 3: Teacher/paren t perspectives on help needed during w riting  
tasks

Prompt to form  letters Prompting child to  

Correct m istake

Correct m istakes for child

Teacher Parent Teacher Parent Teacher Parent

Level 3 

N = 6

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

Always 0 0 1 0 0 1 1 0 0 0 0 0

Frequently 1 1 1 2 2 3 2 3 1 2 1 2

Sometimes 2 2 1 2 2 2 3 2 5 1 3 2

Seldom 2 2 0 0 2 0 0 0 0 1 0 0

Never 1 1 2 1 0 0 0 0 0 2 1 1

Missing data 1 0 1 1 0 0 0 1 0 0 1 1



Table 4: Level 3: T each er/p aren t perspectives on help needed during 
w riting  tasks continued_______ _____________________ _________________
Level 3 

N = 6

Prompt to  stay w ith in  

lines

Prompt re spacing Verbal prom pt re 

spacing

Teacher Parent Teacher Parent Teacher Parent

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

Always 0 2 1 3 0 2 1 0 1 0 2 1

Frequently 3 1 4 2 1 0 2 5 2 2 3 4

Sometimes 2 1 0 1 5 0 0 0 2 1 1 0

Seldom 1 2 0 0 0 3 0 0 1 2 0 0

Never 0 0 0 0 0 1 1 1 0 1 0 1

Missing

data

0 0 1 0 0 0 2 0 0 0 0 0
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Participation results: Additional tables

Table 1: Level 1 children: Parent perspectives on engagem ent in prew riting  
activities
LEVEL 1 A lot Som etim es N ot at all

: 
Z II

1 ̂
 

00 n n n

Paints 7 20 1

Scribbles 16 8 4

Draws 9 15 4

Colours 13 13 2

Draws with Sketcher 12 8 8

Table 2: Level 2 and 3 children: Parent perspectives on engagem ent in 
w riting  related activities_____________________ ______________ _________
LEVEL 2 & 3 

N = 18

A lot 

n

Som etim es

n

Not at all 

n

letters with paints (n = 17) 4 11 2

Letters with chalk (n = 16) 2 8 6

Letters with sketcher (n = 17) 5 7 5

Colours (n = 17) 11 3 3

Table 3: Level 1 children: T each er/p aren t perspectives on interest pre 
intervention
Teacher N = 27 Level 1: In te re s t in prew riting

Parent N = 28 activities

Eager to  try Refuses to try

n (% ) n (% )

Teacher Strongly agree - Agree 13 (48.15) 9 (33.33)

Parent Strongly agree - Agree 19 (67.86) 8 (28.57)

Teacher Uncertain 6 (22.22) 1 (3.70)

Parent Uncertain 4 (14.29) 3 (10.71)

Teacher Strongly disagree - Disagree 8 (29.63) 17 (62.96)

Parent Strongly disagree - Disagree 5 (17.86) 17 (60.71)



Table 4: Level 2 & 3 children: Teacher/paren t perspectives on interest pre 
intervention

In te re s t in  w r it in g  a c tiv it ie s
Level 2

Teacher: N = 12 P aren t: N= 11

Level 3 

Teacher: N =6 P aren t: N = 6

Eager to  t r y Refuses to  t r y Eager to  t r y Refuses to  t r y

n (% ) n (O /O ) n (o/o) n (O/o)

Teacher
S tro n g ly  ag ree  - A gree

7 (58.33) 3 (25) 3 (50) 0 (0)

P a re n t
S tro n g ly  ag ree  - A gree

7 (63.64) 4 (36.36) 3 (50) 0 (0)

Teacher
U ncerta in

0 (0) 2 (16.67) 3 (50) 1 (16.67)

P a re n t
U ncerta in

1 (9.09) 0 (0) 2 (33.33) 1 (16.67)

Teacher

S tro n g ly  d isag ree  - 

D isagree

5 (41.67) 7 (58.33) 0 (0) 5 (83.33)

P aren t

S tro n g ly  d isag ree  - 

D isagree

3 (27.27) 7 (63.64) 1 (16.67) 5 (83.33)

Table 5: Level 1: Cross ta ju lation drawing shapes and legible le tte rs

Level 1 

N = 2 8

No. o f  le g ib le  le tte rs  pos t 

in te rv e n tio n

D raw ing  shapes on paper

A b le S om ew ha t ab le U nable

T1 T2 T1 T2 T1 T2

No le g ib le  le tte rs  

(n = 5 )

0 0 5 5 0 0

1 - 9  le g ib le  le tte r  s 

( n = l l )

2 2 9 9 0 0

10 o r  m o re  le g ib le  le tte rs  

(n = 1 2 )

7 9 5 3 0 0



Table 6: Cross tabulation draw ing letters and legible letters

Level 1 ( N = 28 )

Drawing letters on paper

No. of legible letters post

Able Som ew hat able Unable

Intervention T1 T2 T1 T2 T1 T2

No legible letters  

(n = 5 )

0 0 1* 1* 0 0

1 - 9  legible le tter s 

(n  = l l )

2 4 9 7 1 1

10 or more legible letters  

(n = 1 2 )

6 7 10 9 0 0

* 4  children did not advance to  draw ing le tte rs on paper in group sessions
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Table 1: Teacher perspectives: Use & usefulness of activities using HWT® manipulative materials

Content item How many used item 

(o /o )

Total n = 45

How useful item was

Very useful -  Useful 

n (% )
Somewhat -Not at 
all useful n (% )

Making letters with wooden pieces 41 (91.11) 37 (90.24) 4 (9.76)

Making letters using chalkboard 40 (88.89) 36 (90.00) 4 (10.00)

Making Mat Man with wooden pieces 31 (68.89) 27 (87.10) 4 (12.90)

Action songs 27 (60) 25 (92.59) 2 (7.41)

Making letters using magnetic board 31 (68.89) 26 (83.87) 5 (16.13)

Making letters using capital le tter cards 32 (71.11) 27 (84.38) 5 (15.63)

Making letters using play dough 28 (62.22) 21 (75) 7 (25)

Table 2: Teacher perspectives: Use & usefulness of activities using writing materials contained in HWT®

Content item How many used item

(O /o )

Total n = 4 5

How useful item was

Very useful -  Useful 

n (O /o )

Somewhat 
all useful

-Not at 
n (O /o )

Completing worksheets in workbook 42 (93.33) 37 (88.10) 5 (11.90)

Drawing lines/shapes 34 (75.56) 30 (88.24) 4 (11.76)

Forming letters using box outline 31 (68.89) 23 (74.19) 8 (25.81)

Writing name using box outline 22 (48.89) 20 (90.91) 2 (9.09)

Writing letters using grey block paper 21 (46.67) 15 (71.43) 6 (28.57)

Writing letters using double lined paper 19 (42.22) 17 (89.47) 2 (10.53)

C
hapter 

9: A
dditional results 

tables



Table 3: Parent perspectives: Use & usefulness of activities using m anipulative m aterials contained in HW T®

Content item  

Total N = 48

How many 

used item  

n (% )

How useful item  was

Very useful -  

n (% )

Useful Som ewhat -  Not a t all useful 

n (o/o)

Making letters with wooden pieces 43 (89.58) 37 (86.05) 5 (11.63)

Making letters using chalkboard 42 (87.50) 37 (88.10) 3 (7.14)

Making mat man with wooden pieces 37 (77.08) 35 (94.59) 1 (2.70)

Action songs 34 (70.83) 26 (76.47) 8 (23.52)

Making letters using magnetic board 35 (72.92) 29 (82.86) 5 (14.29)

Making letters using capital le tter cards 26 (54.17) 19 (73.08) 4 (15.38)

Making letters using play dough 21 (43.75) 17 (80.95) 4 (19.05)

Table 4: Parent perspectives: Use & usefulness of activities using w riting m aterials contained in HW T®

Content item  

Total n = 45

How many 

used item  

n (% )

How useful item  was

Very useful -  

n (% )

Useful Som ewhat - Not a t all useful

n (o/o)

Completing worksheets in workbook 41 (91.11) 37 (90.24) 1 (2.44)

Drawing lines/shapes 37 (82.22) 32 (86.49) 4 (10.81)

Forming letters using box outline 32 (71.11) 28 (87.50) 3 (9.38)

Writing name using box outline 26 (57.78) 23 (88.46) 2 (7.69)

Writing letters using grey block paper 22 (48.89) 19 (86.36) 1 (4.55)

Writing letters using double lined paper 20 (44.44) 18 (90) 1 (5)



KEY: *  Child sickness **T lred ness * * *  Mood * * * *  Poor attention  

* * * * *  Teacher sickness 

T= Time

Table 5: Cross tabulation: Children w ith  no legible letters post & tim e spent

Child code Teacher T1 Teacher T2 Parent T1 Parent T2

Medium l^edium Medium Medium

015 IMedium Medium Medium Medium

051 IMedium Medium High High

030 N/A Low Low* Medium

036 Low** & * * * None Low Low * *  & * * *

Table 6: Cross tabulation: Children w ith  1-9  legible letters post & tim e spent

Child code Teacher T1 Teacher T2 Parent T1 Parent T2

(039) High High High High

(0 1 6 )** Low Medium Medium Low

(0 3 1 )** * * * * * * Low * tired Low * tired

(052)* Low None Medium Medium

(045) Medium Medium Low Low

(014) High High Medium Medium

(062) N /A * * * * * * * * * High Medium

(001) High High Low L o w ****

(057) Medium Medium Medium Low*

(026) High High Medium Medium

(004) High None* Low None*



Table 6: Cross tabulation: Level 1 children w ith 10 or more legible letters  

post & tim e spent

Group 3 Teacher T1 Teacher T2 Parent T1 Parent T2

(012) High High Low Low

(049) High High Low Low

(025) High Medium Medium Medium

(066) Medium Medium High Medium

(028) Medium Medium Medium Medium

(010) High None Medium Medium

(019) High High High High

(043) High High High High

(024) Low Low High High

(005) Low Low Low Low

(032) Medium Medium Medium Medium

(055) Medium Medium Low Low

Table 7: Level 2 children & tim e spent

Teacher T1 Teacher T2 Parent T1 Parent T2

009 High High High High

018 Medium Medium Low * sick Medium

O il Low Low Medium Medium

002 High High Low Low

047 Low Medium Low** Low*

067 Medium Medium Low Low

040 Medium Medium Low Low

021 Low Low Low** Low * *

034 L o w ** ** * Medium Low** Low*

038 Low Low Medium** Medium * *

048 None Medium Medium Medium

053 High High Medium Medium



Table 8: Level 3 children & tim e spent

Child

code

Teacher T1 Teacher T2 Parent T1 Parent T2

008 Medium Medium Low Low

022 Low Low None None

037 Medium Medium Low Low

029 Low Medium Low** Low * *

058 Low Medium Low Low

006 Low Low Low Low
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Search terms used in literature review
Search term s Combined w ith

Down Syndrom e

DS + m otor coordination Children

DS + pencil grasp

DS + perceptual motor skills

DS + sensori-m otor skills

DS + motivation

DS + memory

DS + language processing

Ds + attention span

DS + reading ability

DS + vision

DS + Academic attainment

H andw riting

Handwriting + instruction OT, education, DS, occupation, 

intellectual disabilities/difficulties, 

teacher training/education, outcome 

measurement

Handwriting + intervention

Handwriting + remediation

Handwriting + assessment

Handwriting + evaluation

Handwriting + DS

Inclusion

Inclusion DS, handwriting, legislation, Ireland

Inclusive education

Educational placement

Educational policy

Curriculum differentiation

Integration

Special educational needs

Collaboration

Collaboration parents , Occupational therapy, 

occupational therapists, teachers, child, 

home programmes, teacher 

education/training, parent education

Consultation

Partnership

Family centred care



Search term s Combined w ith

Research design

Mixed metliods/methodology

Focus groups

Questionnaire design

Field notes

Reflexivity
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Therapist focus group: Extracts related to level 1 children

Extremely immature Levels of pencil grasp

"Partic ipant B: You can go back a stage -  can they even hold a pencil?

A ll partic ipants: Yes

Participant B: Can they s it a t the table properly? Can they hold a pencil properly -  

can th e y ? ............

Researcher: so would it  be an idea to have a range o f  m ateria ls  besides 

pencils -  crayons, m arkers...

Participant B: Markers tha t mark easy on the page"

Inability to copy shapes within VMI box format

"Partic ipant D: Can we work with the page? Can they work within the confines o f 

. . . if  they are scribbling -  do they scribble on the page or the page and the table and 

everything surrounding it? . . ."

"Participant C: Isn 't i t  the Developmental Stage where they can do vertical lines or 

horizontal lines? That's the basic assessment, and circles

Researcher: th a t was p a rt o f the plan too -  the V M I -  the firs t nine shapes 

are developm entally arranged, but you are assum ing th a t they can get 

w ithin the space on the page fo r th a t -  so th a t m ight be the problem

Participant D: I  th ink tha t you are asking an awful lo t o f tha t age group."



Attention span and concentration to task

"Participant B: I  th ink tha t i t  would be im portant to comment on attention and 

concentration because even though its not a Bio-mechanical or Mechanical thing it  is 

a lim iting factor a t tha t age...well i t  can be a t any age but particularly a t tha t age and 

they would only attend for 5 m inutes or two minutes or three m inutes and are 

distracted by something else or they have had enough -  the ir attention span a t that 

age would be a big deal for them -  well essentially a t any age bu t i f  they are not 

able...if they are not able to...if they are a t the pre-reading, pre-handwriting stage we 

would need to comment on that too maybe..."

Need to include activities from HWT® Pre-K

"Partic ipant B: Is  i t  worth bringing in all...going back to the shapes and the black 

board and the other s tu ff in the "Handwriting w ithout Tears" programme - not 

necessarily all the ABC b it - bu t you know the way there is so much o f the "early 

s tu ff" -  the strong kind o f kinaesthetic background to it.........

Participant C: Maybe i f  you could assess i f  they know the big line, little  line, big 

curve, little  curve. I  know in one o f the groups that I  carried out, i t  took 6 sessions 

for them to know which one was which...

Maybe i f  they could construct the m at man"
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Appendix 2 0 (a ): Teacher perspectives on teaching handw riting

to children w ith  DS

Theme: Time spent on writing depends on child's tolerance

"  Partic ipant A: I t  depends on what the child is able fo r on that day and i f  they will 

settle to do i t -  sometimes you are be tte r starting o ff with reading and then i f  you are 

encouraging him to do this and ju s t has no interest.

Angela: And I  th ink i f  the child finds the task difficult, it's  very d ifficu lt to keep a t it  

fo r any longer than a short time.

Partic ipant A: You have to keep making i t  fun and you don't want to force i t  on the 

child every day where i t  becomes a chore. That's the most im portant thing -to make

it  fun. On average  i t  would be about 30-40 m inutes over the week tha t we would

do the exercises. And then the SNA would also be practising what we have done 

down here, the SNA would take it  to the classroom and practice with the child in the 

classroom.

Researcher: 0/<, So there would be a fo llow  on happening as well?  

Partic ipant A: Yes they would follow on every day."

Theme: Need to have variety of ways to maintain interest and repeat 
task

'^Participant B: the other thing is th a t i f  you get a child in First Class who is a t a 

stand s till and have to try  things on different levels and do it  b it by b it the next day 

and the next day because you are doing the same thing and you are trying to vary 

the way you are doing it

Partic ipant C: Well the most useful th ing would be loads o f d ifferent ideas...

Partic ipant A: That does work for children with Down Syndrome especially

Researcher: So I  suppose its ju s t  trying to keep the variety  and keep the  

interest?



All group m em bers: Yes

Participant B: And you need lots o f variety a t that level and then lots o f variety at 

that level because you have to go slowly through the levels with them

Researcher: So it's  a ll rea lly  m ore ideas on the s im ilar them e, would be 

useful?

Participant A: Exactly -  like 20 ways o f doing the same thing instead o f what you 

would do in the regular class where there would be two ways o f doing it  m ight be 

enough"

Theme: Im portance of development of fine motor skills

"Participant A: We do a lo t o f sensory work for the child with Down's Syndrome and 

then as Angela was saying we use exercises tha t are recommended by an OT to build 

up the muscle tone. There is one particular child that has a very weak muscle tone 

and i t  is going to take a long time to build i t  up - a t the moment he is learning to 

squeeze the pencil and then he tries to make a stra ight lines as he tends to run o ff 

the page- we do a lo t o f sensory work with the sand tray and making letters with 

Play Doh, so as well as teaching the letters you are also helping the muscle tone."



Appendix 2 0 (b ): Teacher tra in ing fo r teaching  

handw riting skills

Theme: Lack of training in teaching handwriting in general and to
children with SEN

”  R esearcher: The la s t question  is re a lly  a ro u n d  th e  tra in in g  th a t you m ig h t  

h ave  rece ived  in  th e  a rea  o f  h a n d w ritin g  w ith  ch ild ren  w ith  spec ia l needs?

P artic ip a n t A: None

R esearch er: W ith in  th e  a c tu a l U n d erg rad u ate  C urricu lum  fo r  teachers , w ere  

you exposed to  an y  k in d  o f  tra in in g  a ro u n d  teach in g  h an d w ritin g ?

P artic ip a n t A: No

R esearcher: In  re la tio n  to teach in g  h a n d w ritin g  in genera l?

P artic ip a n t B: In  th is school we would be very w illing ly  sent from  the school to 

anyth ing  th a t was available and there would never be a problem  and there would  

always be someone in terested  in a ttend ing anyth ing  th a t was on. I  can 't rem em ber 

having any opportun ity  to..

P artic ip a n t A: A part from  the OT com ing in.

P artic ip a n t B: Yeah, b u t as going o u t fo r tra in ing  o r doing any pa rticu la r type o f  

tra in ing.

P artic ip a n t A: No

R esearcher: B ut even b efo re  you q u a lified , in th e  a c tu a l U n d erg rad u ate  

course?

P artic ip a n t A: No

P artic ip a n t B: No, I  would have tra ined  a lo t ea rlie r than [p a rtic ip a n t A ], b u t we 

d id n 't do anyth ing in special needs fu ll stop.



Participant C: We did a course in Handwriting but i t  wasn't geared towards children 

with special needs.

Participant A: Especially not in relation to children with special needs, you would 

get your basic programme o f handwriting in college. You would ju s t be told -th is  is 

the way to teach handwriting -this is what you do and this is how you do it.

Participant B: Yes

Researcher: So th a t w ould focus on how  you would teach le tte r  form ation?  

Participant B /  Participant A: Yes

Participant A: Basically when I  was in college, there Is Letter land and tha t is what 

you use.

Participant B: We would have had the sandpaper letters - I  remember doing that 

and then on to the le tte r formation.

Participant A: We did a lo t on Jolly Phonics- the handwriting does go along with the 

Phonics"
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Appendix 2 1 (a ): Teacher perspectives on collaboration

w ith  parents

Theme: Parental involvement

"  Focus group leader: And was it  essential do you th ink to have parents on 

board?

Participant C: I  th ink it  was a big advantage -  I  do -  yes"

Theme 3: Varying degrees of contact w ith  parents during application

"Participant A: I  never knew to what extent what was going on a t home -  this little  

one -  a t one o f the meetings anyway we agreed tha t I  would write home every day 

what was I  was doing with her but I  never knew whether i t  was followed up -  but i 

know they had all the things a t home but I  never knew whether they were being 

done or not..."

Participant D: I  d idn 't have a huge am ount o f contact with the parents either -  I  

know that they were doing it  with her a t home and they were attending the meetings 

with Sandra as well but again because o f the fact that she had writing she was a t a 

different stage -  there really wasn't as much need for communication between us 

because she could ju s t go along and keep a t i t  herself"



Appendix 21(b ): Teacher perspectives on collaboration with

therapist

Theme: Ongoing support provided by therapist

Subthem e: Contact useful as program m e was new to teacher

"Participant C: I t  was nice then to have Sandra's professional input as well as it  

went along -  particularly as it  was so new to me -  you pu t a lo t o f trus t in something 

new, you haven't experience in it  before 

And you could contact her i f  you had queries or whatever?

Partic ipant C; Yes, it  was a good approach"

Subthem e: Therapist input regarding moving on w ith  the program m e -  

sorting out next level of book to progress to. 

" Focus group leader: "Was it reassuring to know th a t they w ere around 

working on it and th a t Sandra was there?

Participant D: Absolutely -  and Sandra rang me a few times and actually she gave 

me the next level o f the book because I  was finding tha t the lines were too thick for 

her -  she could s ta rt writing a little  b it smaller -  so she sent me out that - so in that 

sense i t  was great - she sent me out a few books and I  was able to post her back 

what I  d idn 't need -  so to have that as an option as well was great. So that's what 

we did then - we moved onto the th inner lines"

Theme: Practical guidance

Subthem e: Therapist input around specific adaptations for individual child

"Partic ipant B: the other thing that I  found about i t  was having Sandra's input was 

that we go t her a lo t o f aids to help with her writing as a result o f i t  and they helped 

a great deal - simple little  things like the little  band tha t hold the charm that held 

her hand down -tha t was one o f the m ost remarkable things - it  made such a 

difference because she could never get her hands to stay down -  so she didn't have 

the control over the pencil - it  was a simple little  thing tha t I  ordered on the In te rnet



and i t  made a huge d ifference to he r -  i t  was the benefit o f  having another 

professional w ith an expertise in the area ju s t  looking a t the child  and saying  -  try  

th is -  which is a very sim ple litt le  th ing to try  b u t I  had never heard o f  i t  before 

 and i t  ju s t  changed he r w riting  com ple te ly"

Subtheme: Additional information provided by therapist

"P artic ip an t B: Sandra had given a ll the ideas fo r the Pre w riting  activ ities and the  

books and the reading she gave -  i t  was love ly have th a t even before we g o t the  

o ther inpu t- ju s t  to have some focused work to do w ith h im  to bu ild  up the strength  

in his hands"

Theme: Training provided by therapist in use of HWT®

"P artic ip an t C: You can buy a program m e fo r Resource b u t i f  you have tra in ing  th a t 

makes a huge difference  

A ll partic ipants: Yes i t  does 

Partic ipant A : And the backup...

Partic ipant B: And even ju s t  to s it down with o the r colleagues and professionals to 

ta lk  through about i t  -  like the say we went tra in ing  there th a t you could have a 

chance to use the s tu ff -  m ost o f the tim e we are try ing  to buy o ff  the In te rn e t o r o ff  

a brochure and you have no idea then 

Or i f  you use i t  is i t  going to be any good

....in form ation o r p ractica l guidance and then it 's  up to you then to apply it . .

A li p a rtic ip an ts : Yes"



Appendix 21(c): Teacher perspectives on outcomes of benefit

Them e: Training for teachers on issues related to handw riting

"  Partic ipant C: I  have to say tha t what I  have learned about handwriting and how 

its placed in the whole OT area is fo r m y own little  g irl -  I  have a little  g irl o f six and 

she has a Learning D ifficulty and she has poor handwriting and what I  have picked up 

from talking to various OT's and what I  have picked up from a whole lo t o f d ifferent 

sources  -  like a little  sponge...so had i t  not been for tha t I  would know absolutely 

nothing about handwriting or when handwriting doesn't work out what do you do -  

where do you come in -so fo r maybe a new Resource Teachers coming into the 

whole area....

Participant D: I t  is certainly worthwhile to...when I  was in college a few years ago 

there was nothing as regards OT coming in to speak to you and especially for 

teachers going out to teach in fant classes where they are learning to write and they 

have special needs or whatever  -  i t  is very worthwhile to have someone to give you 

ideas as to what you can do with the child who can't write what you would do, 

because you really don't know

A il partic ipants: Yes it  would be"

Them e: Practical guidance provided by occupational therapist 

Subtheme: Recommendations re: suitable aids for the child

"Partic ipant B: the other thing that I  found about i t  was having Sandra's input was 

tha t we got her a lo t o f aids to help with her writing as a result o f i t  and they helped 

a great deal - simple little  things like the little  band that hold the charm tha t held 

her hand down -tha t was one o f the m ost remarkable things - it  made such a 

difference because she could never get her hands to stay down -  so she d idn 't have 

the control over the pencil - it  was a simple little  thing that I  ordered on the In te rne t 

and it  made a huge difference to her -  i t  was the benefit o f having another 

professional with an expertise in the area ju s t looking a t the child and saying -  try  

this -  which is a very simple little  thing to try  but I  had never heard o f i t  before"



Subtheme: Advice regarding correct posture and seating

"P artic ip an t B:..., And I  th ink  the o the r th ing  too th a t I  have found too is the  

adaptive technology like the p rope r chair  -  now a lo t o f the schools now have so 

m any green chairs and so m any red chairs and the ch ild  could be s itting  on a cha ir 

th a t is absolu tely to ta lly  wrong -  tha t's  one o f the th ings th a t I  learned on the  

program m e th a t th e ir fee t need to be on the flo o r and also about ge tting  the s lan ted  

w riting  desk and then again who finds a ll o f  these things? You can 't g e t these fo r  

children unless you have an OT to w rite  a p re sc rip tion - so a ll o f th a t -  the lit t le  

th ings -  also the cushions- the litt le  sim ple th ings make such a d ifference to children  

whose found w riting  so d ifficu lt"

Subtheme: Advice regarding ideas for developing fine motor sl<ills

"P a rtic ip a n t B: I  th ink  we go too quickly in to  the w riting  a t Jun ior In fa n t level -  well 

in some schools anyw ay -  I  know  th a t we d id  in ours anyw ay and there is n o t enough 

handwork and when I  see now the am oun t o f work th a t the OT puts  in to  developing  

a ll these litt le  muscles in the ir hands -  w ith the p u tty  and getting  the lit t le  th ings o u t 

o f i t  -  and the progress they can make w ith ju s t  those very simple activ ities  which 

are very sim ple activities...we ju s t  don 't know ...unless someone professional comes 

in and tells us about i t  o r how to do it".



Appendix 21(d): Teacher perspectives on the practicalities of

HWT® implementation

Theme: Teacher perspectives on integrating HWT® with the Irish

curriculum

Subtheme: The emphasis on positional language is useful w ith  junior infants

"Participant B: I  would th ink tha t its strength again is tha t i t  is all language based -  

and your p rio rity  with any child in Junior Infants would be tha t you would be doing all 

these positional words like putting sticks behind, together and getting a straight line 

and a diagonal line and you could ju s t do so much o f tha t oral work with them and 

they were active doing it  tha t it  transferred very easily then to making the letters and 

then the handwriting came into i t "

Sutheme: Helpful in w riting Individual Education Plans flE P )

"Participant B: -  I  found it  fantastic for writing lEP's i t  was ju s t so focused on a 

particular target and you had all o f these different activities

Focus group Leader: So you could defin ite ly  se t out objectives then?

All participants: Yes

Focus group leader: So for w hat you w anted to achieve then clearly...?  

Participant B: Yes and i t  was sequential so one day it  m ight be tha t they would 

form the le tte r "P" with the wooden pieces and then the next day tha t they would 

form the le tte r "p" on the ir chalkboard and then into the grey box and whatever so 

you had a definite sequence o f it  and you could actually tick when they could do 

certain things and you knew exactly where you were -  and I  kind o f feel now for next 

year or for someone else taking them on we have a definite set -we know exactly 

where she is a t now"



Theme: Teacher perspectives on the role of SNA in the 

implementation of HWT®

Subtheme: SNA used to carry out work on capitals outside of class 

environment

"Partic ipant C: ...I know tha t the teacher started with m y child bu t because they 

were all doing lower case and she was doing the higher case and so the SNA took 

over and she did i t  as a separate thing...

Participant F: That's what happened in m y case as well

Participant C: So a t least i t  was being done. But she d idn 't want to introduce the 

higher case, so i t  was done m ostly with the SNA"

Subtheme: Easy for teacher to direct SNA in use of the HWT@ with the child

"Partic ipant B: The thing about the SNA. I  think it  was a wonderful thing for them -  

you know the way sometimes you would be trying to th ink o f things that the SNA 

could practice with them i f  they needed time out o f the class or whatever or time 

away from the activities they weren't able fo r - and I  found i t  fantastic -  the practice 

book was so good fo r them - I  actually copied loads o f pages -  i t  was something that 

you could really direct them -  you know the way -  under teachers direction -  you 

could really direct them very clearly as to what was to be done in the workbook -  or 

they could do the game with them or make the m at man or do the positioning o f the 

sticks with them or whatever -  I  ju s t thought i t  was so dear -  i t  was so clear for 

someone who wasn't even fu lly trained to do with them "

Theme: Teacher perspectives on limitations to the implementation of 
HWT®

Subtheme; Modifications needed to programme

"Partic ipant A: I  ju s t  wondered -  the little  one I  have is ....- now she would do "E" 

and the "L" are great bu t then the "N" is very d ifficu lt and you see she had been used 

to doing the hump fo r the "N" and I  sort o f wondered should I  ju s t le t her continue 

doing the hump in the end



Participant B: VJe did tha t with that child who was 11 as well -  what we focused on 

was her fam ily name because she wouldn't have any sight vocabulary , her le tte r 

recognition was poor and we focused on her own name and then her brothers and 

sisters names - and the ones that she already knew small lower case le tte r we ju s t  

le t her use them because she was 11 and it  was im portant fo r her tha t she was able 

to write birthday cards and tha t to her family which was our aim fo r her -  so I  th ink  

i t  is a disadvantage bu t in another way i f  you are a b it flexible with it, i t  is possible

Subtheme: Need to carry out programme on a one to one basis outside of 
class

"Participant C: I  found tha t the child I  was doing i t  with in Junior Infants and I  

found tha t the am ount o f m aterial and resources that were involved really ju s t  leant 

itse lf to working one to one with the child and also his concentration span would not 

allow this to be carried out in class

A ll partic ipants: No

Participant C: There is ju s t  too much going on -  i t  would have to be an intense one 

to one session -  s trictly supervised and that's how this child succeeds but it  worked 

well that way and then maybe when i t  came to writing in the grey box then the SNA 

was able to carry out some o f that with the child"

Subtheme; The need to continue witii the programme for a number of years 

once you haye started using it

Participant B: I t  also sets you up that you do have to continue it  with them -  into  

the ir next year a t school 

A ll participants: Yes

Participant B: You couldn't do this for one year and then hope tha t they can revert 

back to what's going on in the class -  i t  means that you s ta rt doing the Handwriting 

without Tears - then you m ust ensure that they can follow it  fo r a few years until 

they become pro fic ien t"



APPENDIX 22



Appendix 2 2 (a ): Parent perspectives on collaboration

w ith  therapist

Theme: Encouraging teacher engagement in implementing the 

programme

"Partic ipant E: I  don't know i f  they would have consented to it  i f  a non professional 

was recommending it  -  i f  I  had gone in saying tha t I  had heard o f this programme- 

they would have been concerned about that

Participant F: No they wouldn't have

Participant C: No you needed the input and the backup

Participant E: They would have done it  -  but not w ithout Sandra [the  therap is t]"

Providing guidance to parents

"Partic ipant C: Yes you need some guidance" (p. 19)

"Partic ipant E: Even for the grip for the pencil and tha t sort o f thing, tha t was great

A ll partic ipants: Yes" (p. 19)



Appendix 22 (b ): Parent perspectives on group sessions w ith

therapist

Theme: Group tasks were at the child's level 

Sub theme: Sense of achievement

"P artic ip an t B: And i f  m y child  g o t i t  r ig h t - i t 's  like  th a t com petition  -  i f  he g o t i t  

r ig h t and the o the r ch ild  d id n 't g e t i t  r ig h t -  he was saying - 'n o w  look (nam e o f child) 

I  g o t i t  r ig h t ' -  I  though t th a t th a t was very good because then they  could see one 

person ge tting  i t  r ig h t and then they would g e t i t  r ig h t the n e x t tim e -  and then he 

was show ing h im  i f  he g o t i t  r ig h t"

"P artic ip an t F: I  also noticed as the weeks w ent on because he was w ith  another 

boy and he d id like to show o ff  b u t when the p rogram m e was way in to  i t  I  could see 

when they d id  th e ir work fo r Sandra th a t they were sm iling when they were doing i t "

Subtheme: Confidence building opportunities

"Partic ipant F: ...in th is program m e i t  b u ilt th e ir own confidence -  it 's  near enough so 

le t's  have a look and the sm iles on th e ir faces every week... They were deligh ted with  

themselves. I  th ink  i t  was a confidence bu ilde r fo r th e m - also because they could see 

th a t they were both on the same th ing -  no one is gone ahead -  no one is doing i t  

deliberate ly b u t it 's  Just th a t they can 't and then even tua lly  know  th a t  -  b u t in th a t 

situation  th e ir confidence was being b u ilt s low ly and slow ly and they were very  

confident about a lo t o f the ir work  -  w hatever she asked them  to do -  and i f  they  

d id n 't ge t i t  r ig h t the firs t o r second tim e they would know  a fte r th a t -  I  have i t  done 

n o w -1  have done i t  "

Subtheme: Opportunities to develop skills

"P artic ip an t D: They were ge tting  some ind iv idua l a tten tion  in the group too, doing 

i t  on the b lackboard which Sandra repeated a num ber o f tim es u n til they  g o t i t  

P artic ip a n t C: I  love th a t -  even i f  they cou ldn 't w rite  they could p u t say the  

wooden pieces toge the r o r they could p u t the s trips  onto the m agnetic  board -  so 

even i f  they cou ldn 't w rite  they could do th a t and they could p lay  around w ith th a t to 

g e t i t  r ig h t"



Theme: Group provided setting w here child able to practice w ith  

other children

Sub theme: Opportunity to practice with other children

"Participant E: I  like the idea o f being with them being with others doing the 

programme because in school they were doing i t  on the ir own

AH partic ipants: Yes me too"

Sub theme: i^otivational

"Partic ipant B: I  have to say now tha t m y child enjoyed it  and he enjoyed the two 

people tha t were in the group with him -  he was happy with them and would be 

more willing to go once he knew tha t they were going to be there- then he would 

head o ff  -  he did enjoy it  and I  did enjoy i t  as well -  I  enjoyed i t  because I  could see 

an improvement in m y child"

Theme: Group sessions had disadvantage of children modeling 

unw anted behaviour:

"Participant E: When one started acting out, all three in the group would act out, 

which was difficu lt to manage"



Appendix 22 (c ): Parent perspectives on outcom es of benefit 

Theme: Presentation of findings to the Department of Education 

Subtheme: Programme beneficial to other children with special needs

"Partic ipant F: ...so i f  this research could show the improvem ent - beyond a shadow 

o f a doubt i t  worl<s and all the children going into the mainstream would benefit from  

tha t -  i t  could be used with other children tha t have Dyslexia and a ll other things 

because they find writing d ifficu lt -  everything goes backwards ... and it  could 

benefit hundreds and thousands o f children in Ire land and this programme does work 

-  I  would agree with tha t"

Subtheme: Introduction of programme at an early stage:

"Participant D: I  th ink it's very beneficial to all children i f  they started it  in infants 

and I  am sure that a lo t o f other children could benefit from it  too

Participant A: Montessori or preschool would be the best place actually to s ta rt i t "

"Participant F: so what they need is early intervention is the key to this and to ju s t  

keep the programme going up through the years until eventually they are writing and 

i t  w ill be natural thing for them to write and there is no thought or d ifficu lty about it  

a t all -  this is the righ t way and it  is in the ir head and it  w ill always be in their 

heads..."

Theme: In  service teacher training in the future

" I t  sounds lil<e teacher training w ould be very im portant

Yes i t  would be very im portant

And as you say there is a sm all group o f teachers who have been tra ined and  

it's  not d ifficult once you follow  the course

Participant C: While the programme is se lf explanatory you need the course to 

create enthusiasm in the schools for it "



"Partic ipant E: Other teachers get in service days and I  Just wonder why the 

resource teachers can't have in service days on this programme and the numecon 

programme tha t the l<ids do. Once the evidence is there to say tha t i t  is successful 

then i t  should be sanctioned by the department and become available as pa rt o f in 

service

Partic ipant D: My child's teacher has trained other resource teachers in the school 

in it

Participant E: But we need i t  r igh t across the board for teachers as well"

Theme: Continuation of this type of intervention

"Partic ipant B: Will there be another year running? Personally I  th ink with m y child 

i f  i t  was an ongoing thing -  because I  know tha t he has learned a lo t but there is s till 

som e- he found "p " and "b" hard but i f  i t  was an ongoing thing

Focus group leader: I  th ink tha t th a t is w hat Sandra is trying to find out -  

for h er it  is obviously a research pro ject that has to have a beginning and an  

end in term s o f her work

Participant A: But there could be other children starting on i t  as well"

"Participant F: I  th ink that having seen this programme all the children have gone 

ahead tha t have not been on it  and all the children tha t are coming behind them -  

what's going to happen to them and the children that have ju s t been on it  as well -  

they need to continue on i t  -  I  don 't want him to lose anything tha t he has already 

learned and the school know tha t and they know the program m e"

"Partic ipant B:...he has come on great since he has started i t  but I  th ink i f  we could 

follow up like a step up the ladder -  to keep it  going -  it's a ll righ t for Mammy and 

daddy to do it  bu t he can get around us - but i f  he says - I  have had enough ...where 

i f  I  am no t doing i t  with him when Sandra is there in the groups -  he will actually 

work be tte r for other people than he would fo r me

Focus group leader: O f course, and you are not a teacher anyw ay

Partic ipant B: That's what I  am saying -  I  could be a t home a t dinner and ask him - 

ju s t  do these five righ t and then when you do them you are finished -  he m ight do



two and then say -  No that's it  I  have had enough whereas i f  you said to him -  come 

on we win finish o ff the "b " and then not a word o f protest from h im - that's why I  am 

saying the foilow up needs to be there rather than the failing baci< again"

"Participant C: It's  also im portant to l<now -  you have all been very positive which 

is great and so am I  bu t I  am still very aware tha t m y child's handwriting is s till in 

need -  I  am not saying tha t she is brilliant and perfect o r anything like that - it  s till 

needs a lo t and I  th ink tha t i t  is very im portant not to leave it  a t that...

Participant E: Yes having gone so far...

Participant C: Just to say tha t she has had a year and that's it. I t  is brilliant bu t it's  

not enough

They could fail back easily"


