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Summary

This thesis sets out to develop and evaluate speech synthesis-based computer-assisted 

language learning (CALL) platforms. Central to this work is the evaluation of the fitness- 

for-purpose, as part of a language teaching/learning facility, of the text-to-speech (TTS) 

Irish language synthesis system that these platforms employ. The TTS system in question 

has been developed by the ABAIR project at Trinity College, Dublin and is being 

extended and improved on an ongoing basis. There is an increasing demand for 

education-related applications and this was a major motivation for the present study. TTS 

refers to the conversion of written text into a human-like voice by a computer. CALL is a 

relatively new multidisciplinary area of research and it is from a task-based CALL 

perspective that the study is being conducted.

As a background to the study there is a general review of the literature pertaining to 

CALL, and discussion on the potential value of computer game-like activities as aids to 

second language acquisition, lissential features of effective CALL platforms are 

identified. TTS synthetic voices are best judged in the context in which they are likely to 

be used. As there were no existing CALL platforms available for Irish, it was necessary 

to construct prototype platforms where synthetic voices could be tested.

The criteria for evaluating CALL platforms and for evaluating the quality, intelligibility 

and attractiveness of the TTS synthesised voices in these platforms were identified. It is 

suggested that one’s evaluation of any one aspect of the platforms would be influenced 

by the overall experience of playing the games. Thus, as one’s judgment of the synthetic 

speech could be influenced by one’s overall impression of the platforms, and might vary 

with the context in which one hears it, evaluations were carried out on several dimensions 

of the platforms in tandem with the evaluations of the synthetic speech.



Four groups carried out evaluations: teachers of Irish; 16-17 year old pupils from 

English-medium schools; from Irish-medium schools (Gaelscoileanna); and from 

Gacltacht schools. Teachers (N=31) orthographically transcribed 20 sentences and 

reported on the ‘ease’ with which they could do so. A formula was then devised which 

produced a Clarity Index. Their opinions on the quality and attractiveness of the synthetic 

speech were also elicited, via questionnaires. Pupils (N=252) were given a trial session 

with each of the platforms. A pre-session questionnaire elicited participants’ background 

information. A post-session questionnaire elicited their opinions on several aspects of the 

platforms, including the quality, intelligibility and attractiveness o f the synthetic voices 

as well as several of the non-linguistic features of the platforms.

The tcachcrs’ responses showed that the synthetic voices were highly intelligible: 

transcription of the sentences was near perfect. Nonetheless, they reported a lack of 

‘ease’ with the task indicating that factors other than ‘intelligibility’ play a role. While 

pupils’ responses varied, they were generally positive about the platforms and the 

synthetic voices. An inferential statistical analysis showed that pupils’ reactions varied 

with certain background features including school type, Irish language ability, frequency 

playing computer games, and prior attitude to synthetic speech. Overall, it was concluded 

that the abair.ie synthetic voices are fit-for-purpose for CALL game-like activities.

Having suitable synthetic speech available allows for the development of CALL 

platforms which can be highly interactive and personalised. A proposal for the future 

development of a CALL environment, in which TTS has an intrinsic part, is presented, 

where the strongest features of the present three platforms might be incorporated and 

where development is guided in equal part by the following key factors:

(a) theoretical considerations of one’s views of how language is acquired

(b) the activities one organises for learners, which are consistent with these views

(c) the available technology resources

(d) the socio-cultural position and cognitive styles of the learners
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Chapter 1: Introduction

1.1 Research Aim

The aim o f  the present study is to develop and evaluate Irish language com puter-assisted 

language learning (CALL) platform s w hich have integrated synthetic speech as a key 

feature. A s part o f  this, it specifically aim s to evaluate the intelligibility, quality and 

attractiveness o f  synthetic Irish language voices which are an integral part o f  the newly 

developed platform s. Irish language text-to-speech (TTS) synthesis is still at a 

developm ental stage and the present w ork represents an initial evaluation o f  the em erging 

spccch synthesis system, know n as A BAIR, in the specific context o f  three custom ised 

CA LL platform s developed for this thesis.

TTS synthesis refers to the conversion o f  written text to an artificial hum an-like voice by 

a computer. Such voices are frequently referred to as ‘synthetic vo ices’. CALL refers to 

the use o f  com puters as aids to  the enhancem ent o f  the language learning process.

This study aim s to evaluate three CALL platform s w hich exploit the Irish synthetic 

voices o f  ABAIR, using teachers and learners o f  Irish fi'om second level schools in 

Ireland. There is an em phasis on using teachers and learners with a high Irish language 

com prehension ability (learners from Irish-m edium  schools) as evaluators so that one can 

have greater confidence that any w eaknesses which they report in the synthetic speech 

are actual faults with the synthesis rather than a low level o f  com prehension ability  

am ongst the language learners. N onetheless, a significant cohort o f  learners from  

Fnglish-m edium  schools, for whom  the CA LL platform s are specifically aim ed, is 

included. The study will seek to elicit the opinions o f  these teachers and learners on the 

design features o f  the CALL platform s; their value as language learning aids; and the 

intelligibility, quality and attractiveness o f  the T fS  synthetic voices used.

1



Specific Research Objectives
The general research aim can be expanded into the following more specific set o f 

objectives;

• To develop prototype CALL materials (i.e. game platforms) which arc in 

harmony with current theories of second/foreign language acquisition -  for the 

purposes o f  the present study these are linked to task-based language 

learning/teaching principles

• To evaluate the salient aspccts of the platforms as aids to language 

learning/teaching

• In particular, to evaluate the ABAIR TTS synthesis system for use in such 

platforms, in terms o f  its intelligibility, quality and attractiveness (see Section 1.4 

for definition o f terms)

• To explore the value which the TTS synthetic speech can add to the CALL 

platforms as an aid to language Icaming/teaching

• To derive insights from the development and evaluation phases o f  the project in 

order to make proposals for the blueprints o f future CALL platforms

1.2 The Context of the Present Project 

1.2.1 Motivation.

Over 44,000 pupils take the Leaving Certificate state examination in Irish each year and 

there are approximately 700,000 leamers o f Irish in the education system in the Republic 

o f  Ireland. Numbers in Northern Ireland, where pupils may study Irish for varying 

periods during their school years, are more difficult to quantify. The latest figures that are 

available show that 2,999 pupils are in funded Irish-medium education settings at 

preschool, primary and post-primary levels (John O ’Dowd, Minister for Education, 

Northern Ireland Assembly Debates, 20 February 2012). No more than a few hundred
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take Irish in the A-level examination which would be somewhat equivalent to the 

standard of the Leaving Certificate in the Republic.

Beyond learners of Irish in Ireland, there is a very considerable interest in the Irish 

language from abroad. This is evidenced by the ever-increasing numbers visiting the 

ABAIR project website (www.ahair.ie) where the recently developed TTS facility for two 

Irish dialects can be accessed by the public. More than half the visits to the www.abair.ie 

website come from North America and the remainder come from divergent places across 

the globe ranging from South Amcrica to Asia, Australia and the Middle East. For 

learners and for those curious about the language, the ABAIR synthetic voices offer the 

only possibility o f readily matching any written text to its pronunciation - a valuable 

resource particularly for those who have no access to native speakers.

Returning to the situation in Ireland, the technological facilities available for the teaching 

o f Irish in schools are very limited at present. While access to the spoken language is 

widely available from the media as well as from specifically designed teaching 

programmes, most learners do not readily have access to native speakers of the language. 

The possibility of interactive speech output software would open up entirely new 

opportunities for the teaching o f Irish. For the first time, learners could input their unique 

materials and have them read aloud in native human-like speech. The context in which 

Irish is taught is somewhat unique and qualitatively different from that of the major 

foreign languages taught in Ireland. Being a less widely spoken language, the range of 

possible target language experiences which the learner can have is restricted, given the 

limited opportunities to interact with a native speaker of Irish in the target language. 

Synthetic speech, when integrated into a suitable CALL platform, would offer the learner 

the possibility o f interacting in meaningful ways with native human-like voices. It could 

also make learning a more interactive and enjoyable experience and possibly increase 

learner motivation. The present situation and status of the Irish language is discussed in 

detail in Chapter 2.2.
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The use o f synthetic speech in CALL is at a tentative stage in its development. The 

understandings gleaned from the present project have applications which go beyond the 

teaching of Irish and into the realm of second/foreign language learning in general. The 

opportunities offered by new speech technologies, which can allow for a more active 

participatory role for the learner, have a significant contribution to make to our 

understanding of the sociocognitive processes involved in language learning, i.e. the 

interaction between context or learning environment and learners’ desire and ability to 

acquire the target language.

For the present research three platforms have been developed to the level of proof-of- 

conccpt. They are tested on teachers and learners in order to gauge their reactions to 

various facets o f the platforms. A framework is proposed on to which future CALL 

developments can be added as technological developments proceed, including imminent 

developments in the quality of synthetic speech. Such a framework would ideally be 

open-ended and have the facility to allow non-expert computer users to develop new 

storylines and new activities. Such materials could add greatly to the motivation of 

learners and make the learning process a more enjoyable experience.

In summary, the present study aims to develop suitable CALL platforms for learners of 

Irish in second level schools, to integrate TTS speech into these platforms, and to 

evaluate both the TTS and non-TTS aspects of the platforms as an aid to Irish language 

learning.

1.2.2 Background.
Work on the development o f synthetic speech has been underway for the past 30 to 40 

years and speech synthesisers have been included in many computer operating systems 

since as early as the 1980s. Considerable progress has been made to date in the
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development of TTS and robust systems with high quality human-like voices have been 

developed for the major world languages.

The ABAIR project is the first significant development in producing synthetic speech for 

Irish. The Irish language has a considerable dialectal variation, with three main dialects. 

Unlike many other languages, Irish has no accepted standard spoken dialect. Proposals 

for standardisation of the forms of written Irish, which draw on and combine forms fi'om 

the main dialects, have been made (see Ldrchanuint don Ghaeilge (6  Baoill, 1987)). 

Despite the possibilities that it offered, the standardised dialect has not gained widespread 

support in the media or in education, and there are no speakers of this ‘Larchaniiint’. For 

those not familiar with modem synthesis techniques, it is perhaps worth pointing out that 

the two dominant approaches to TTS building, “unit-selection synthesis” and “HTS”

(used for the ABAIR voices, see Section 2.6.3) are built on the basis of a spoken corpus, 

recorded for a speaker of the language/variety. As mentioned earlier, there are no 

speakers of Larchanuint and its principle value is that is provides a written standard. Even 

should one have wanted to develop a rule-based TTS system using formant synthesis, it 

would efTectively require extensive analysis o f real speech by a speaker of the 

language/variety. Given these considerations, a larchanuint TTS was not really on the 

cards. Hven if one developed such a system, it is not obvious that its output would be 

acceptable to listeners of Irish. Thus, from the beginning of the ABAIR project, a 

multidialectal approach was adopted, and the initial goal was to create TTS synthesis for 

each o f the three main dialects of Irish -  Ulster Irish (as represented by a Gaoth Dobhair 

speaker), Connaught Irish (as represented by a Rath Chaim speaker) and Munster Irish 

(as represented by a Corea Dhuibhne speaker). Within each dialectal area there can be 

some variation (Dalton & Ni Chasaide, 2007). However, as the currently prevalent 

synthesis systems are built on a corpus fi'om a specific speaker, within-dialect variation is 

not a concem here. The work on the development of synthetic voices for Irish dialects is 

being carried out as part of the ABAIR project in the Phonetics and Speech Laboratory, 

Centre for Language and Communication Studies (CLCS), Trinity College, Dublin, and 

the voices developed to date are available online at www.abair.ie. As a member o f the
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ABAIR research team I have been actively involved in the development of synthetic 

speech for each o f the three main dialects of the Irish language, and I have been involved 

in the recording and aimotation of corpora, as well as in the development of some of the 

underpinning linguistic resources. The focus of the present study is related to the ABAIR 

project in that it examines the possible exploitation of the TTS synthesis, as developed to 

date, as an integral peirt o f CALL platforms for the teaching/learning of Irish.

The use o f synthetic speech for second/foreign language teaching/learning is a subject of 

some considerable debate among proponents o f CALL (Sha, 2010). In the past, it was 

constantly feared that the quality of the speech in terms of its accuracy and prosodic 

features was such that it might give poor quality speech samples to the second/foreign 

language learner. However, as the quality of synthetic speech has improved greatly in the 

last twenty years, it is now useful to examine its possible exploitation as a 

teaching/learning aid. While the use of synthetic speech for various aspects o f CALL has 

been researched by Handley (2009) and Handley and Hamel (2005) there has, to date, 

been no investigation of its use in games, or for computer-based activities specifically 

designed for language teaching/learning.

The present thesis will investigate the use to which (Irish) TTS synthesis can be put in the 

context of CALI, games and evaluate its intelligibility, quality and attractiveness, as 

pcrceived by learners and teachers. It is recognised that the present evaluation must be 

distinguished from an overall evaluation of the ABAIR TTS synthesis system. Here, the 

focus is on the evaluation of the TTS voices as a facility for use in specific platforms 

described in this project. A further general evaluation of the overall ABAIR output will be 

necessary at a future date.

Since there were no suitable pre-existing materials on which to lest the Irish synthetic 

speech, these had to be developed as part of the present study. Details of the adaptation 

and development of the platforms are given in Chapter 3.2. The main focus o f this study
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is the integration of Irish synthetic specch into interactive CALL platforms. This is being 

discussed from a CALL perspective and consequently a considerable amount of the thesis 

is devoted to an analysis of CALL in its broad context. As part of this analysis the place 

of interactive digital platforms within CALL is investigated, as is the usefulness of TTS 

synthesis as an integral part of these platforms.

The study of TTS synthesis within CALL crosses many potentially distinct acadcmic 

disciplines, including language learning theory, linguistics, game development, speech 

sciencc and social science. Each of these disciplines brings perspectives that are crucial to 

the overall development of specific CALL materials in the Irish language context. The 

relevant theoretical background is explored primarily in Chapter 2 of the present thesis.

While working on this project I am in the somewhat unique position of contributing to 

the development of the TTS synthesis system and simultaneously developing the CALL 

platforms on which the synthetic voices are tested. This has permitted me to make 

adjustments to the TTS system or to ‘train’ it specifically for the requirements o f the 

CALL platforms being developed. The ABAIR synthetic specch is undergoing continuous 

development and the platforms developed here serve also to offer suitable contexts in 

which the ABAIR voices can be exploited and evaluated.

1.2.3 Rationale.
The rationale for the present study can be divided into five main considerations;

(a) the relative paucity of CALL resources for Irish

(b) the importance of native-speaker models being available for learners of Irish

(c) the development of interactive platforms which can facilitate personalised and 

self-directed learning

(d) the evaluation of the ABAIR TTS voices for the first time in a CALL environment

(e) the assessment of the implications of such platforms for the development of 

CALL in general
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These considerations are expanded as follows:

(a) The world’s most widely used languages invariably attract large numbers o f learners 

from outside their linguistic communities for a variety of reasons including trade and 

political considerations. The teaching o f such languages often represents significant 

industries in themselves and can be well resourced from within their own commercial 

organisations. The opposite applies to less widely used languages as demand for 

acquiring them is relatively small and resourcing the process is not commercially viable 

(Ward, 2004). Irish is a typical example of such a language. There are few, if any, 

interactive digitalised platforms available as teaching resources. The present study aims 

to develop prototypes of CALL platforms which could in principle be made available as 

teaching/learning resources for schools.

(b) CALL is a relatively new multi-disciplinary field which offers learners the possibility 

o f personalised and self-directed learning (sec Chapter 2.3 for a more in-depth discussion 

on CALL). Few such facilities have previously been made available for Irish. This is the 

first time that synthetic speech is available for inclusion as part o f such a platform. The 

availability of native-like pronunciation of Irish words and phrases is particularly 

important since few will have much contact with native speakers o f the language (see 

discussion on the current position of the Irish language in Chapter 2.2).

(c) CALL platforms are at a stage of development where they can interact with the 

learner in a non-linear fashion, in a way that can produce novel discourse turns. It is not 

possible to prerecord such utterances with human voices as had been done for earlier 

audio-visual language courses, since the utterances produced by the computer will be 

novel. The system may accept input from the learner and react to it giving appropriate 

output, thereby creating novel utterances. The program which the learner follows can be 

personalised and its direction largely determined by the learner. See Chapter 2.5.4 for a
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general discussion on chatbots, or dialogue systems, and Chapter 3.2.3 for the 

development o f such a chatbot which can interact with learners in a non-linear fashion, 

for the purposes of the present thesis.

(d) Part of the present study represents the first evaluation o f the emerging Irish synthetic 

speech from the ABAIR system. It is being evaluated by teachers and by learners of Irish 

in game-like CALL platforms. No evaluations of synthetic speech have been done 

previously in any language in such a context. See Chapter 3.3 for a discussion on 

evaluation criteria for synthetic speech and Chapters 4.9 and 5.9 for results of teachers’ 

and learners’ evaluations of the ABAIR synthetic voices in the context of the newly 

developed CALL platforms.

(e) As well as an evaluation o f the TTS synthetic voices, this study also evaluates the 

various design aspects of the CALL platforms themselves and their usefulness as 

facilitators of language learning. The evaluation of CALL platforms with integrated 

synthetic speech may have implications for the development of CALL in general which 

go beyond that of CALL for the Irish language (see Chapter 6.9).

1.3 Structure of the Thesis

The thesis is divided into 6 chapters. This section outlines the content of each chapter in 

turn. Section 1 of each chapter gives an overview of that specific chapter. A summary of 

the main findings is given at the end of each chapter.

Chapter 1 is the introductory chapter which gives the context and background from which 

the project emanates and states the general research aims.

Chapter 2 is broken down into a number of sections. It consists of a literature review of
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cach o f the areas which is pertinent to the development of CALL platforms in the context 

of using TTS synthesis for the teaching of Irish.

Chapter 2.2 examines the position of the Irish language in Ireland at present and the 

attitude of the population towards it. This gives an indication of pupils’ motivation 

to leam Irish at school. The huge variation in linguistic backgrounds of those 

studying Irish in school is noted, as this is highly relevant to the groups on which 

the present platforms have been evaluated. A brief summary is given of the use of 

technology in Irish language classrooms at present.

In Chapter 2.3 the role o f CALL in the process o f language learning/acquisition is 

examined in its historical context. The relationship between the emergence of 

CALL and prevailing philosophical, psychological and pedagogical theories is 

explored. The diversity o f activities which fall into the general CALL category is 

outlined. Past and current pedagogical theories are discussed and the likely future 

direction of CALL development is identified. The implications of the currcnt theory 

o f task-based communicative language teaching for the design and development of 

CALL activities are identified in Chapter 2.4.

Chapter 2.5 examines computer games and the relationship between general 

computer gaming and games specifically designed for some educational purpose. It 

reviews the criteria associated with the development of various platforms which 

have a specific language teaching/learning function. It reviews the role to date of 

TTS synthesis in a CALL context and identifies the difficulties seen by researchers 

in using TTS synthesis for language teaching/learning. The adequacy or fitness-for- 

purpose of TTS in CALL is discussed.

Chapter 2.6 provides background information on the ABAIR Irish language 

synthesis system and the two different methods of TTS being developed in the
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Phonetics and Spccch Laboratory, TCD. The relative merits and drawbacks of each 

method are discussed. The section contains an outline description of the process 

involved in building a synthetic voice and gives a description o f the linguistic 

resources that underpin the synthesiser.

Chapter 3 details the development and evaluation of three specific CALL platforms and 

gives a detailed description of the tools of evaluation including the statistical analysis to 

be applied.

Chapter 3.2 gives a detailed account of the development of the three multimedia 

tools which are being used to serve as platforms for the testing of the ABAIR 

synthetic voices. The unique characteristics of each of the three platforms are 

described. The first platform, Digichaint, was adapted so that it became a suitable 

vehicle to which Irish TTS voices were added. The highly sophisticated graphics 

and manipulation system were adapted to make them suitable for the Irish context. 

The most salient feature of the second platform, Faille go TCD, is its avatars and 

their highly stylised movements which bring them as close as possible to the 

movements o f humans. The third platform, called Taidhgin, was developed from 

Pandorabots and is an original development. It can be described as a ‘chatbot’ and 

is programmed to accept input from learners and to act as a dialogue partner.

Chapter 3.3 considers the criteria for evaluating both aspects o f the CALL 

platforms — the TTS and non-TTS aspects. It first reviews the general literature 

pertaining to the evaluations and then extracts the specific criteria which will be 

used for the evaluation of the present CALL platforms. It considers the suitability 

of different categories of evaluators and the context in which the evaluations could 

take place. It fiirther outlines the statistical techniques which may be used for the 

analysis of the data generated from the responses of the evaluators.
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In the light of the general theoretical considerations and their relevance to the 

present context, a set of six specific hypotheses which may be tested is formulated 

in Chapter 3.4 and these form the basis for the subsequent evaluations.

Having identified teachers as suitable participants in the evaluation process, Chapter 4 

gives a detailed account o f the teacher evaluation section of this study.

C-hapter 4.2 gives details on the participants’ backgrounds and the design o f the 

evaluation process is outlined in Chapter 4.3. This process involves teachers 

orthographically transcribing twenty sentences spoken with the ABAIR synthetic 

voices. The methodology for evaluating the teacher transcriptions is outlined and a 

formula is developed which combines the accuracy with which each respondent 

transcribed each utterance, and the ‘ease’ with which they did so, as reported by 

themselves. TTie instruments used to collect the data, the procedures for doing so, 

the data analysis, considerations of reliability, validity and ethics are described in 

Chapters 4.4 -4 .8 . Chapter 4.9 sets out the results and analysis of the data obtained 

from these evaluations of the TTS synthetic voices and their suitability in the 

context of CALL games. Results show that the twenty sentences were highly 

intelligible and teachers transcribed them with a 91 % accuracy rate. This high 

rating, however, needed to be qualified sincc evaluators reported that in 

transcribing the sentences, they experienced difficulty in doing so. An overall score 

for the Clarity Index, which combines both the ‘intelligibility’ and the ‘ease of 

intelligibility’ ratings, is calculated by applying the formula developed earlier in 

Chapter 4.3.

Chapter 5 mirrors the structure of Chapter 4 and gives a detailed account of the learner 

evaluation section of this study. Unlike Chapter 4, which produces both subjective and 

objective findings. Chapter 5 considers the subjective responses of the pupil participants 

to both the TTS and non-TTS aspects of each of the three CALL platforms.
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Chapter 5.2 sets out details pertaining to the backgrounds of the pupils. Justification 

for the design of the study is outlined in Chapter 5.3 and it was decided the data 

would be collected by means of Likert scale-based questionnaires. The connection 

between these questionnaires and the theoretical background on which they are 

based is tabulated in Chapter 5.4. Chapters 5.5 - 5.8 describe the procedure 

involved in administering the evaluations, the system of analysis used, and matters 

relating to reliability, validity and ethics.

The results are set out in Chapter 5.9. Chapter 5.9.2 details the learner pre-game 

questionnaire findings, which outline background information on the participants. 

The post-game results arc divided into two main sections. Chapter 5.9.3.2 gives a 

descriptive account of the responses given by the evaluators to the questionnaires. 

Chapter 5.9.3.3 details the inferential statistical analysis and uses the Kruskal- 

Wallis test to establish the relationship between certain background characteristics 

pertaining to the respondents and their reactions to the platforms. The hypotheses, 

set out first in Chapter 3.4, are tested for statistical significance and implications for 

each o f the hypotheses in turn are discussed in Chapter 5.9.4. It is established that 

one’s prior disposition towards synthetic speech was one of the prime factors 

associated with one’s evaluation of the intelligibility, quality and attractiveness of 

the voices. Also, one’s opinions on the intelligibility of the synthetic voices were 

related to one’s overall competence in the Irish language. Overall, the group who 

found the platforms most attractive were those who had an intermediate level of 

Irish and who saw such platforms as having a relevance to them. They were most 

enthusiastic about the usefiilness of CALL materials to enhance the language 

learning process for Irish. Those who had a high language competence were less 

attracted to the platforms because they did not see them as having an immediate 

relevance to themselves. A third factor, namely the frequency with which one 

played computer games, was also significantly related to a number of items in the 

evaluation. Computer game playing was not an activity in which most of the pupils
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partook very frequently. Those who never played computer games were least 

appreciative o f the platforms. The most appreciative group were those who played 

games occasionally. They had sufficient skills to manipulate their way through the 

gaming process but were not comparing it to commercial games. Probably the most 

significant result was drawn from the Spearman’s rho test (see Chapter 5.9.3.3.6) 

which showed significant correlations between almost all features (both TTS and 

n o n -n  S) of the platforms. I'his suggests that the games were seen as being holistic 

experiences and that one’s opinion of any one aspect o f the platforms was coloured 

by one’s opinions of the other aspects. This leads to the proposition that one’s 

judgment of synthetic speech is context-dependent rather than being a constant.

This proposition has important implications for how we look on synthetic speech 

evaluation suggesting that the synthetic speech may be viewed differently by 

evaluators depending on the context in which they hear it.

Chapter 6 summarises the thesis and its main findings. It notes that the TTS synthesis was 

regarded as being o f a sufficiently high standard in terms of its intelligibility and quality 

in the context of personalised interactive CALL platforms. Consideration is given to the 

implications which this finding has for the development of CALL materials in general 

and the new interactive dimension which IT S  synthesis can bring. It opens up new 

possibilities for the development of communicative approaches to language teaching 

using digitalised, or virtual worlds. A representation of an ideal platform is given in 

diagrammatic form and proposals are made for the development of CAI.L materials (I) 

which can fall within this framework, (2) be compatible with each other, and (3) form an 

ever-evolving resource. Four modules, which were identified as having key influences on 

the evolution o f the proposed platform are represented as ‘'Why?', 'iVhat?', ''How?' and 

‘‘For Whom?’. The IVhy represents the theoretical underpinning for the approaches which 

are being taken to language teaching. The What represents the actions or activities which 

are compatible with the theoretical framework. The How represents the technological 

facilities which are available and the For Whom represents the learners who may form 

disparate groups in terms of their cognitive processing, the psychosocial position in
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which they find themselves, and their affective disposition towards language learning. It 

is the interaction between these four modules that will give direction to successful future 

CALL learning environments.

1.4 Definition of Key Terms

Platform: refers to a system which operates in accordance with specific predefined rules 

and may host any number of resources which are mutually compatible. The present thesis 

refers to CALL platforms, which aim to engage learners with a target language in a 

meaningful way. There are three platforms referred to in the present study and each is at a 

prototype stage. This offers the possibility of expansion and the addition of new material 

which is compatible with the existing format. Essentially a ‘platform’ is being referred to 

as any functional piece of software which has been specifically designed to facilitate 

language acquisition. Platforms may be stand alone or may be interconnected to each 

other in the sense of sharing databases or software features.

Intelligibility: refers to the listener’s ability to decode the output produced by the TTS 

system. Note that the term ‘intelligibility’ here is not being confined to a recognition of 

individual phonemes or words in isolation as used by a number of investigators towards 

the beginning of the century such as Koul (2003). Rather, it is used as the listener’s 

ability to recognise (and orthographically transcribe) a set of sentences but not requiring 

any higher level cognitive functioning such as constructing a coherent mental 

representation of the information contained in the text and relating it to any pre-existing 

knowledge which the listener may have (Kintsch & van Dijk, 1978).

Quality: implies an aesthetic evaluation of the speech. It refers to system adequacy in 

terms of it being free from aural hindrances such as buzziness, lack of smoothness or 

discontinuities of speech.
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Attractiveness; refers to the tendency of the synthetic voice to evoke a negative or a 

positive disposition within the listener. It most likely will have an important influence on 

the extent to which the listener may be willing to use the synthetic voice in future 

applications.

Clarity: refers to a combination of ‘intelligibility’ and ‘ease of intelligibility’ — a formula 

to produce a Clarity Index is newly developed as part of this thesis and is applied in 

Chapter 4 in the teacher evaluation section. A rating for ‘intelligibility’ is counted as a 

performance score and a rating for ‘ease of intelligibility’ is counted as an opinion score. 

The Clarity Index combines both the performance and opinion scores in order to produce 

one overall score. This Clarity Index is a newly developed measure which is not taken 

from previous research.

Objective / Subjective Data: For the purposes of this thesis, measurable objective data 

acquired from the teachers’ transcription exorcise (sec Chapter 4) are being referred to as 

'objective ’ data. Opinion-based data acquired from both teachers and pupils through the 

use of Likert scale-based questionnaires (see Chapter 5) are being referred to as 

'subjective ’ data.
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Chapter 2: The Need for Speech Interactive Task-based 
Games for Teaching Irish as a Second Language

2.1 Overview

This chapter outlines the present situation of the Irish language, including the strengths 

and weaknesses of its socio-cultural position, as it is in this context that we understand 

the necessity of CALL materials for Irish. The situation of Irish language 

teaching/learning in schools is also discussed and put in the wider context of the general 

practice of second/foreign language teaching/learning (see Scction 2.2).

The relationship between developments in CALL historically and language 

learning/acquisition theories is also explored here (see Section 2.3), focusing particularly 

on the interactionist model of second language acquisition (SLA) to which the present 

thesis subscribes. This interactionist model is realised in terms of task-based 

learning/teaching activities, which arc explored in Section 2.4. One such task-based 

activity is the playing of language games. The key features which add to the effectiveness 

o f computer-based games are discussed in Section 2.5.

Finally the place of TTS synthesis in CALL is examined in Section 2.6 and a detailed 

description of the ABAIR Irish language TTS system is given. A summary is included in 

Scction 2.7, where a brief account of the main points made in this review o f the literature 

is given.
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2.2 The Position of the Irish Language

2.2.1 Introduction.
This scction begins with the current socio-cuUural position o f the Irish language both in 

society generally and in schools in particular (see Sections 2.2.2, 2.2.3 and 2.2.4). The 

relative strengths and weaknesses of its current position are outlined as are the factors 

which have led the United Nations Educational, Scientific and Cultural Organization 

(UNESCO) to enumerate it amongst ‘definitely endangered languages’ (Moseley, 2010).

The position of Irish in the school system is outlined and brief consideration is given to 

computer-based teaching materials which are currently in use (see Sections 2.2.5, 2.2.6 

and 2.2.7). Consideration is given to the position of Irish as an ‘endangered language’ 

and to the parallel use of CALL materials in other endangered languages from various 

parts of the world (see Section 2.2.8). The value of digital materials for use in the 

teaching of Irish is discussed in terms of its motivational potential for learners.

2.2.2 The socio-cultural position of Irish.
The status of a language within society will affect people’s motivation for learning it. It is 

essential to describe the social context in which any teaching/learning material is being 

developed as it may have a significant influence on the acceptability, or otherwise, of the 

material. Irish is in a somewhat unique position as a language which has very 

considerable official support, and yet, motivation to acquire the language amongst 

younger people would appear to be rather weak or ambivalent. The motivation for 

learning Irish may be quite different fi-om that of learning other languages since there is 

no longer a community of monolingual Irish speakers with which the learner may wish to 

associate.

Irish is taught in all state-funded primary and second level schools. Linguistically, 

schools fall into three categories;
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(a) English-medium schools, which teach all subjects except Irish through the 

medium of English. These represent the vast majority o f schools throughout the 

country. The latest figures show there are 655 second level English-medium 

schools in the 26 counties (Department of Education and Skills, 2013)

(b) Gaelscoileanna, in which all subjects are taught to pupils through the medium of 

Irish. Most of these pupils have English as their home language. There are 36 

second level Gaelscoileanna in the 26 counties and 5 in Northern Ireland 

(Gaelscoileanna, 2013)

(c) Gaeltacht schools, which arc located in Irish speaking areas of the country. These 

cater both for pupils who arc native speakers of Irish and for pupils whose home 

language is primarily English. There are 30 second level Gaeltacht schools in 

Ireland (Mac Donnacha, Ni Chualain, Ni Sheaghdha, & Ni Mhainin, 2005)

2.2.3 Historical perspective.

Irish is a Celtic language, and together with Scots Gaelic and Manx traces itself to the Q- 

Celtic branch, which was spoken by the Celtic people who came to Ireland about 500 BC. 

The Q-Celtic language developed into what is termed Old Irish, which in turn, developed 

into Scots Gaelic, Manx and Middle Irish around the tenth century and Modern Irish from 

the middle ages on. It was the most widely spoken language on the island up to the early 

19*'’ century, but for reasons associated with the political, economic and legal situation 

that pertained in Ireland in the 18*̂  and 19*'' centuries it went into rapid decline (O’Beime 

Ranelagh, 2012). The Great Famine of 1845 had a devastating effect as the majority of its 

victims were Irish speakers who lived in poorer areas. At the end o f the 18'** century 

about 50% of the population o f the island were monolingual speakers of Irish. In less than 

100 years that followed, monolingual speakers were reduced to a mere 1% (An 

Coimisineir Teanga, 2008). The cultural revival movement of the 1880s and 1890s came 

somewhat too late as the critical mass of monolingual speakers had declined below the 

threshold where a full revival was possible, particularly given the very poor economic 

circumstances of Irish speakers, their widespread emigration, and their lack of political 

power and influence.
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The new Free State Government put its weight behind the revival of Irish and Article 4 of 

the 1922 Constitution designated Irish as the national language of the Free State. State 

support for the language continued and Article 8 of the 1937 Constitution reflects the 

importance attached by the Government to the language. It kept its Constitutional 

superiority over English as the first official language and Article 35 went on to state that 

the Irish version o f the text of a law enrolled in both official languages shall prevail in the 

event o f a linguistic discrepancy existing between the two versions (O Murchii, 2001). 

Article 8 of the Constitution states that English is recognised as the second official 

language, but provision may be made by law for the exclusive use of either of the two 

languages for any one or more official purposes, cither throughout the State or in any part 

thereof (Bunrcacht na hEircann, 1937).

Irish was a compulsory requirement for employment m the public sector until 1974. 

Changes to the regulations put Irish and English on an equal footing so that candidates 

could use cither language, or both, in entrance competitions. By the end of the 1970s it 

became increasingly difficult for the civil service to provide a service through Irish (An 

Coimisineir Teanga, 2008).

In 2003 the Official Languages Act came into law placing on a statutory footing the right 

o f the citizen to get services through Irish from the Slate. The legislation was intended to 

give tangible effect to the Constitutional provision. In January 2007 Irish was given 

official status in Europe and became the 23'̂ *’ language of the European Union. It was 

accorded the status of a treaty language which means that all key EU legislation will be 

translated into Irish (Mac Giolla Chriost, 2012; 6  Riain, 2010; Walsh, 2012).

2.2.4 The current position of the language.
Despite the enormous official support for the language, UNESCO classified Irish as 

being in its “definitely endangered” category (Moseley, 2010). According to the 2011 

Census of Population 1.77 million or 40.6% of the population of the Republic over the
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age of 3 are able to speak Irish. These figures have recently been made available online 

(CSO, 20II). Regular speakers of Irish were mainly involved in schools and education. 

Figure 2.1 below shows the distribution of Irish speakers throughout the Republic of 

Ireland. Just 77,185, or 1.8% of the population aged 3 and over, said that they spoke Irish 

on a daily basis outside of the education system. The higher the education level attained 

by individuals the greater the chance that they could speak Irish. Only 12.4% of people 

who left school with primary education could speak Irish while 43.8% of those who had 

reached graduate level could do so. Perhaps the greatest danger to the future of the Irish 

language is exemplified in the statistic that only 24% (23,175 persons) of those who live 

in Gaeltacht areas speak Irish on a daily basis outside the education system. Some 4,682 

persons in the Gacltacht areas indicated that they could speak Irish but didn’t do so on a 

regular basis. One needs caution in dealing with any statistics pertaining to Gaeltacht 

areas since ofiicial boundaries are long established and are somewhat out of date since 

inroads into these boundaries by an English-speaking community have been occurring 

almost since their establishment. The Planning and Development Act 2000 states “when 

making regional planning guidelines which affect the Gaeltacht, the regional authority 

shall have regard to the need to protect the linguistic and cultural heritage of the 

Ciaeltacht” (Section 23: 4b). There have been some disputes in relation to how 

vigorously this section of the act has been applied. Certain areas o f Connemara, for 

example, are now part of the suburbs of Galway city.
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Daily and weekly Irish speakers, 2011
Map 6 Households with daily or weekly Irish speakers, with Gaeltacht regions shown

2011
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Figure 2.1. Distribution o f Irish speakers throughout the Republic of Ireland. Blue 
borders show Gaeltacht areas; pink colouring indicates those who speak Irish daily 
outside the education system and green illustrates those who speak Irish weekly. 

Available from: (CSO, 2012, p. 29)
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Repeated surveys since the 1970s have found a positive attitude to Irish among the 

population in general. The most recent Ipsos-MRBI (July 2010) survey conducted on 

behalf of Irish language organisations — Conradh na Gaeilge, Gael Linn, Comhar na 

Muinteoiri Gaeilge, Gaelscoileanna and Comhdhail Naisiiinta na Gaeilge — shows 57% of 

the participants thought it was important that children in Ireland should be brought up 

learning Irish. 19% were undecided and 23% thought it was not important. Mac Greil and 

Rhatigan (2009) found that 41% believed that Irish should be revived for public use, 52% 

believed that the language should be preserved and 7% believe that it should be 

discarded. Of the 41% who believe Irish should be revived for public use, 4.7% believe in 

a bilingual system with Irish as the most widely used language, 32% believe in a 

bilingual system with English as the main language and 3.7% believe that Irish should be 

the main language of the country. This largely positive attitude to Irish is in line with the 

many surveys carried out since 1973 when research conducted by the Committee on Irish 

Language Attitudes Research (CILAR) gathered extensive data. Amongst its claims was 

that people saw Irish as having a symbolic role in ethnic identification and, as such, a 

cultural value. 56% of those surveyed at the time had either a “strongly favourable” or a 

“somewhat favourable” attitude to Irish. The results of subsequent studies summarised in 

6  Fathaigh and Ni Bhraoin (1996) show a consistency in a positive attitude towards Irish 

by just over half the population. These surveys were mainly conducted by Irish 

Marketing Surveys in 1978, 1979, 1980, 1982, and 1985. 6  Riagain and 6  Gliosain 

(1994), however, note the large degree o f pessimism for the future of the language 

amongst the population in general but they also draw attention to the fact that there is a 

strong disagreement with the statement that “Irish is a dead language”. These seemingly 

contradictory positions illustrate the complexity of the position of the Irish language.

2.2.5 Irish in schools.
Unsurprisingly, the ambivalence towards Irish found in the population in general is 

reflected in the attitude and usage patterns found amongst the school going population. 

Murtagh (2003) summarises the situation in the following terms “The responses to 

attitude/motivation questionnaire items suggest that while most students were not
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negative towards Irish neither were they wilHng to invest great personal effort in learning 

it” (p. 105).

Irish is a compulsory subject o f study for all pupils attending second level schools in the 

Republic. Certain exemptions are allowed for pupils who were reared outside the Slate up 

to the age o f eleven; those who spend at least three continuous years outside the State 

since first enrolling in school; those with a specific learning disability and those with 

serious intellectual impairment (Circular Letter M 10/94, Department o f Kducation and 

Science). While the study of Irish is compulsory it is not compulsory to take the Leaving 

Certificate (LC) examination in the subject. The statistics for 2010 show 44,942 

candidates took the LC Irish examination. I ’he precise overall number taking the 

examination is not clear since a substantial number may be repeating single subjects or 

combinations of subjects. The corresponding numbers taking English and Mathematics 

are 51,499 and 52,280 respectively (State Examinations Commission, 2011, p. 7). This 

suggests that approximately 14% fewer candidates take Irish than take Mathematics. It is 

unclear, what, if any, course o f study is taken by the approximately 7,500 students who 

do not sit the LC Irish examination.

There are approximately 45,000 pupils currently attending all-Irish schools 

(Gaelscoileanna), where they study all their subjects through the medium of Irish, 

between both the Republic and the North of Ireland outside o f Gaeltacht areas 

(September 2013 figures). These attend at 180 primary schools and 41 post primary 

schools. This shows a very substantial increase in the number of pupils attending all-Irish 

schools during the past decade. In the year 1999/2000 there were 134 primary schools 

and 32 post primary schools between the Republic and the North o f Ireland catering for 

26,000 pupils (Gaelscoileanna, 2013). Figure 2.2 below shows the increase in the 

numbers of Gaelscoileanna in the 26 counties outside the Gaeltacht between 1972 and 

2013 (Gaelscoileanna, 2013). There are a ftirthcr 143 primary schools and 30 post 

primary schools in Gaeltacht areas (Mac Donnacha, 2005).
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Figure 2.2. Number of Gaelscoileanna in the 26 Counties outside the Gaeltacht 1972- 
2013. This figure illustrates the growth in the number of Irish-medium schools in the 
Republic of Ireland (outside of Gaeltacht areas) -  fi-om 10 primary and 5 second level 
schools in 1972 to 144 primary and 36 sccond level schools in 2013. Available online 
from: http://www.gaelscoileanna.ie/files/Growth.F%C3%A1s-gscoil-72-13.pdf

2.2.6 The Irish language syllabus for second level schools.

The distinction between Gaelscoileanna, which are located outside Gaeltacht areas, and 

Scoileanna Gaeltachta, located in the Gaeltacht, may be more apparent than real. Mac 

Donnacha, Ni Chualain, Ni' Sheaghdha and Ni Mhaini'n (2005) found that 1/4 of all 

children in Gaeltacht areas were bom and spent their early years outside the area. They 

also found that 46% of school-going children in core Gaeltacht areas start school with 

little or no Irish. Harris, Forde, Archer, Nic Fhearaile and O’Gorman (2006) found that 

children from Gaelscoileanna outperformed their Gaeltacht counterparts in most language 

ability tests and that there was a significant decline in the standard o f Irish amongst 

children in Gaeltacht schools over the period 1985 —2002. This was similar to the decline 

in the standard of Irish in English-medium schools over the same period. The same
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decline did not hold for Gaclscoileanna even though their numbers increased from 1.1% 

o f total schools in 1985 to over 5% by 2002.

There has been a general belief that if the appropriate teaching methodology could be 

discovered/devised then the Irish language could be acquired by almost all of the school 

going population. Teaching methodologies have followed the prevailing views o f the 

time from direct methods through audio-visual methods to communicative approaches. 

Language teaching and literature teaching have been intertwined in a way which is 

unusual for second/foreign language teaching syllabi. No distinction is made between 

courses for those who have been reared entirely through Irish, those who came through 

all-Irish schooling and those for whom it is merely a daily slot on their school timetable. 

The failure to allow for syllabus variation would seem most likely connected to the over

arching importance attached to the Leaving Certificate as the competitive examination 

which determines entry to the more and less prestigious faculties in Universities, fhose 

who have reared their children through Irish are unwilling to surrender their competitive 

advantage in the Leaving Certificate. The stranglehold of the examination prevents the 

possibility of variation in syllabi since the variants may not be seen to be o f equal 

difficulty and hence a source of inequality among the school going population.

There is a huge variation in the contexts in which Irish is taught at second level schools 

throughout the country. Amongst these contexts are:

(a) huge variation in language backgrounds amongst the pupils ranging from 

traditional native speakers to those who have little more than a few words

(b) variation in how pupils see the language going from ‘o f no use’ to a very 

significant aspect o f national identity

(c) variation in the communicative function of Irish outside the school. Unlike the 

Welsh situation there are no shops, restaurants, or other social outlets where Irish
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is the sole acceptable language. Added to this is the fact that there are no 

monolingual speakers of Irish left

(d) there is huge variation in the levels of proficiency amongst teachers ranging from 

relatively low communicative competence to traditional native speakers

Modem language teaching theory claims that languages are best acquired when the 

learners are immersed in situations where the target language needs to be used to achieve 

some genuine communicative purpose. Given the absence o f a truly monolingual Irish 

language context, the teaching of Irish to suit non-existent situations outside o f school 

seems somewhat unrealistic. In order to teach a language which has a functional 

communicative purpose, the creation of an attractive virtual world seems appropriate. In 

this virtual world there is need for providing high quality native-like voices where the 

learners can become active participants in the situations that are created. The present 

thesis is conccmcd with exploring the attractiveness and value o f serious games as an aid 

to teaching Irish in second level schools in Ireland.

2.2.7 The use of technology in Irish language teaching/learning.
To date there has been relatively little interactive digital-based material available for the 

teaching of Irish in second level schools. Fios Feasa has produced interactive learning 

materials for the development of reading skills, mainly for primary school children 

(www. fiosfeasa.com).

There is some other teaching material available on CD-Rom such as Turas Teanga, where 

material is presented by way of cartoons and photographs in a realistic setting with high 

quality film production and accompanying explanatory written material and exercises. 

This is directed primarily at adult beginner learners.
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Dreimirc (The Council for the Curriculum, Examinations and Assessment, Northern 

Ireland) has produced a series of restricted interactive materials, with voice optional, for 

teaching initial reading to primary school children.

An exhaustive list o f teaching materials is published by Gaelscoileanna and is available at 

http;//www.gaelscoileanna.ie/resources/. While digital-based teaching materials are 

becoming more available as technology becomcs more integrated into the school system, 

one cannot say that there are any genuinely interactive materials available for the 

teaching of Irish.

2.2.8 Irish in the context of CALL for endangered languages.
Ward (2001), who proposed a template for the development of a CALL program for 

Endangered Languages, referred to a lack of CALL materials for such languages at that 

time. One cannot claim that there have beeii aiiy sigllificanl developments in this regard 

in the intervening years. Some attention has been paid in the literature to the function of 

CALL in less widely used languages. Ward (2004) lists four benefits which CALL can 

bring to such situations. She claims that:

(a) CALL can change negative attitudes towards the language.

It has often been pointed out that learners of Irish in schools have been put off by 

antiquated teaching methods and teaching materials, with an emphasis on the 

literature of times gone by in remote parts of the west of Ireland. The types of 

platforms developed for this study arc entirely different in nature and depart from 

these older models. They effectively aim to be more in keeping with the technology- 

rich environment in which younger leamers now live. To this extent, we can argue 

with Ward that these CALL approaches, particularly game-based interactive activities 

with good graphics, are likely to have a positive impact on attitudes towards the 

language among younger leamers.
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(b) It can help arouse interest in the language.

This relates to the above point insofar as the activities involved in these types of 

CALL platforms are likely to engage the attention of younger learners.

(c) It can help document languages which are in danger of extinction.

This is a point that has been made repeatedly by the ABAIR research group in relation 

to the broader provision o f speech and language technology for the minority and 

endangered languages. In providing access to synthetic speakers o f the dialects of 

Irish, learners from any part of the globe have access to the spoken language.

(d) It may lead to language maintenance.

This is a corollary of the previous point. A speech synthesis system provides and 

preserves a permanent record of the language as it is spoken today. The ABAIR group 

aims to provide synthetic voices even for dialects for which relatively few speakers 

remain. In the future, even if no native speakers remain, the synthetic version 

provides a resource, which will remain there for those who wish to study or acquire 

that dialect. CALL applications which use synthetic voices contribute in a similar 

way.

Advantages pointed out by other researchers in the field are:

(e) It can make endangered languages more readily available to younger learners 

(Auld, 2002).

This is undoubtedly the case. Availability of speech technology and o f CALL 

applications on the web makes access very easy, not only for younger learners but 

also for a wider learning public. The experience of the ABAIR group has been that the 

voices available on the web arc accessed from around the world.
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(f) It can help to “glamorise” the language and give it a parity with the more 

glamorous media products which are available in the major world languages 

(Edwards, Pemberton, Knight, & Monaghan, 2002).

This point relates to the discussion above concerning these kinds of CALL platforms 

being more in tune with the activities of today’s young generation. Multimedia games 

and activities are widely available in the major languages, and it is crucial for an 

endangered language to be able to match the attractive offerings o f other languages.

(g) It can facilitate indigenous language stabilisation and development (Janccwicz & 

MacKenzie, 2002).

This is partly the same point as was made in (d) above. It goes without saying that 

stabilisation and development of an endangered language depend crucially on how 

successfiilly it can be taught. For all the reasons mentioned, CALL applications have 

a potentially powerful role to play in this process.

Although Irish is an endangered language, and under-resourced in terms of the 

development o f speech and language technology and CALL applications, it enjoys 

Constitutional protection from the State. It is one hope of the present study, as well as of 

the wider ABAIR project, that what is being done here to develop resources and 

applications for Irish, can serve as a model for other endangered languages.

2.2.9 Summary.
The position o f the Irish language is complex. Although it has enjoyed very considerable 

Constitutional and official institutional support, the population in general has a somewhat 

ambivalent attitude towards it. While there is support for the language, and while over 

40% of the population claims to have Irish, this support does not extend to a widespread 

daily use of the language, outside of the education system. There are no monolingual 

speakers of Irish surviving.
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A similar ambivalence to that of the general population exists in schools. More than 14% 

of the cohort does not take Irish in the Leaving Certificate even though it is intended to 

be a compulsory subject. There is, however, a very significant growth in the 

Gaelscoileanna sector where all subjects are taught through Irish.

Since there is no area of life where Irish is the only available language, smart digitalised 

environments offer learners the possibility of using the language in a quasi-realistic 

setting and may increase their motivation as well as giving a more youthfiil and 

glamourous image to it. There are few interactive digital Irish language facilities 

available and the present study aims to develop prototypes of such facilities. It is intended 

that such prototypes be highly interactional in the sense that the learner can act and react 

towards the virtual world situations giving at least a semblance of genuine 

communicative experiences. The following sections delineate the theories o f language 

acquisition and gaming that underpin these prototypes. Section 2.3 of this thesis explores 

the raison d ’etre for interactive task-based activities as an aid to second language 

learning. It focuses specifically on how CALL can be used as a facilitator of such 

activity.

2.3 CALL and the Interactionist model of SLA 

2.3.1 Overview.
This section explores the concept of CALL as it has evolved over its relatively brief 

history. It looks at the congruence between technological development and the ever- 

increasing ability of the computer to handle material of a more complex natxire. It 

examines how CALL has responded to various theories of second language 

teaching/learning which became prevalent over the years. It looks in particular at the 

CALL response to the behaviourist theories of language acquisition which underpinned 

the audio-visual teaching methodology. It further explores how CALL was able to 

respond to the higher demands of communicative language teaching methodologies and
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in particular to CALL as a facilitator which allows the learner to interact with the 

computer in novel ways. Such activities are frequently referred to as belonging to an 

intcractionist model o f second language acquisition which is given expression by 

communicative approaches to language teaching/lcaming.

2.3.2 Computer-Assisted Language Learning.
CALL is not yet a clearly defined area of study. It is still at a developmental stage where 

there is debate among scholars as to its precise range and scope. Definitions of CALL 

vary as indeed does the terminology associated with the use of computers as an aid to 

language learning, CALI {Computer-Assisted Language Instruction), CAI {Computer- 

Aided Instruction), THLL {Technology-Enhanced Language Learning) etc. (Beatty,

2013). Levy and Hubbard (2005) have a more exhaustive list of CALL-related terms 

which have gained favour at various times but a detailed consideration of them is 

unnecessary in the present context.

I do not propose here to delineate a detailed history of CALL since this has been 

researched exhaustively by numerous students of CALL (Bax, 2003; Davies, Walker, 

Rendall, & Hewer, 2012; Davies, 2006; Liu, Moore, Graham, & Lee, 2003; Warschauer 

& Healey, 1998). This intense interest in the history of CALL reflects an unease among 

researchers about the various definitions of CALL and the lack of a clear vision o f its 

future direction.

At its most generalised level CALL can refer to any use of a computer as an aid to 

language learning. Levy’s (1997) definition went largely unchallenged for a number of 

years having been accepted by professional associations such as Eurocall, CALICO, etc. 

His definition saw CALL as “the search for and study of applications o f the computer in 

language teaching and learning” (Levy, 1997, p. 1). Programs were designed by “letting 

computer whizzes first explore how the computer can do something particularly well and 

then design the program to take advantage of that” (Underwood, 1984, p. 83). This may
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be seen as putting the cart before the horse sincc its emphasis is on new ways to use the 

computer rather than on the language learning process and the degree to which computers 

may be of assistance to this process. Levy (1997) makes the distinction between CALL as 

a tutor (i.e. having an interactive dimension) and CALL as a tool (efficient provider of 

backups such as dictionaries, spellchecks, etc.). CALL as tutor was seen by Levy as a 

temporary substitute for a human teacher.

I’he CAIX programs which existed in the 1990s and earlier, were relatively rigid and 

determined the course of a lesson in a predefined way. In more recent years, however, 

greater interactivity between learner and computer has become possible, thereby reducing 

the controlling role of the computer program. CALL (‘tutorial’ or ‘tool’) may be seen as 

an aid to language learning, rather than a replacement for a teacher, sincc education is 

essentially an interpersonal process where the teachcr cannot be substituted for in any 

meaningful way (Yugandhar, Srinivas, & Ramakrishna Rao, 2010). In this scenario. 

Levy’s distinction between tutor and tool functions becomes unhelpfiil as both can be 

seen as tools or aids to the language learning process.

In this thesis, I argue for the need for developments on the technological side to come as 

a response to pedagogical innovation and for collaboration between the pedagogues and 

engineers of both the software and hardware varieties. Colpaert (2006) regretted the lack 

of coordination between pedagogues and engineers. A more cooperative spirit appears to 

be developing between them in the very recent past, however.

Clark and Mayer (2008) see e-leaming in general as “training delivered on a computer 

(including CD Rom, Internet, or intranet) that is designed to support individual learning 

or organizational performance goals” (p. 7). No distinction is made here between the 

computer’s function as a ‘tutor’ or a ‘tool’. This puts the emphasis back on the learning, 

or the cognitive modification experienced by the learners, as the central focus is on the 

endeavour, with the computer acting as an aid rather than an end. Chapelle and
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Jamieson’s (2008) definition o f CALL as “the area of applied linguistics concerned with 

the use of computers for teaching and learning a second language” (p. 1) brings CALL 

into line with Clark and Mayer’s definition o f generalised e-leaming, allowing for 

computers to be seen as an aid to the language teaching/lcaming process. I am taking it 

that the term ‘second language’ here refers to second or subsequent languages.

The term Tutorial CALL, which refers to any language teaching programme which is 

pcdagogicalty driven and has an appropriate specific technological underpinning, 

developed somewhat of a bad reputation among tcachcrs for a variety o f reasons 

(Hubbard & Bradin Siskin, 2004, p. 454). It was primarily useful for language drills (drill 

and kill), and it did not live up to the high expectations which teachers had for it. “It is 

dominated by commercial interests” and “the teacher’s role seems limited” in the 

language teaching/learning proccss, are among the criticisms proffered. This study aims 

to develop material which surmounts these weaknesses. In the following sections the 

relationship between CALL programs and prevailing theories of pedagogy and 

technological developments is noted.

The present approach puts the emphasis on the learner acquiring a language (no 

distinction is being made at present between language acquisition and language learning 

as postulated by (Krashen, 1981)) and a computer being used to facilitate this process. 

There are three key considerations which must define approaches to CALL development, 

namely;

(a) the prevailing theory or theories o f language acquisition

(b) the current state o f technological development, i.e. what is within the capability of 

the computer

(c) learners’ reactions to the use of computers as a learning aid, i.e. the engagement 

of learners with the computer at an affective level or indeed its influence in their 

general motivation to acquire the target language (Dickinson, 1995)
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2.3.3 Language Acquisition Theories and CALL.

2.3.3.1 Early approaches to CALL.
By coincidence CALL programs have fitted reasonably well with prevailing theories of 

language acquisition over the years. Audiolingual/audiovisual approaches to language 

teaching relied on theories of behaviourism for their intellectual underpinning. Language 

was regarded as observable behaviour which could be studied without reference to 

hypothetical mental activity (Sampson, 1980). Language teaching placed an emphasis on 

oral/aural skills and used aids “ ...including mechanical apparatus, such as motion 

pictures, phonographic records, recording machines, magnetic tape recorders, radio and 

telephone” (Agard et al., 1945, p. 156).

A behaviourist model of language acquisition was to be found either explicitly or 

implicitly underlying a great many of the approaches to language teaching up to the 

1970s. As early as 1926 Sydney L. Pressey developed a system of rotating cylindrical 

drums whereby students could respond to multiple-choice questions by pressing one of 

four keys, cach of which represented one of the four possible answers (Pressey, 1926). 

This has been seen as a precursor to CALL programs (Beatty, 2003).

PLATO (Programmed Logic for Automated Teaching Operations), originally developed 

in the University of Illinois in the early 1960s, represented the first major technological 

development which made CALL possible. The program had three phases of development 

between 1963 and 1969 and introduced a programming language (TUTOR), which 

allowed non-computer expert teachers to design their own lessons on computer. The 

programs developed were of a ‘drill’ nature but many could give feedback to students to 

help them arrive at the correct solution (Salaberry, 2001). The program represents one of 

the first forms of interactive computing and was the first attempt at Natural Language 

Processing.
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Other significant early CALL programs include CLEF, a French grammar revision 

package developed in the late 1970s by a consortium of Canadian universities. Published 

by Camsoft, it claimed to give the learner “clever feedback routines” and added colour 

and animation to emphasise important features. It is based on limited routines and if  the 

learner does not succeed in getting the correct answer after the second attempt, a 

consoling message is given (CLEF, 1997). “Fun with Texts”, first published by Camsoft 

in 1985, is still widely in use in British schools and its fourth edition remains in demand 

to the present. It allows the teacher to download texts from external sources and then 

creates text manipulation exercises such as text scrambling, cloze tests and decoding 

activities for the students (Davies & Bruzzone, 2004). This type of program, though close 

to the typical textbook exercises, extends the variety of texts which can be made available 

for purposeful study by the students. The use of authentic text is favoured by many 

language teachers (Breen & Candlin, 1987; Devitt, 1997; Little, Devitt, & Singleton,

1989; Mishan, 2005). One cannot claim that these programs have a distinctive 

philosophical underpinning, in the sense that they are based on distinctive theories of 

language, or of language acquisition.

2.3.3.2 Communicative approaches to language acquisition and CALL.
Interactionist theories of language acquisition claim that language is acquired through 

meaningful interactions with others in the target language. Interactionist theories underlie 

what is referred to as ‘communicative approaches to language learning/teaching’. These 

approaches are generally recognised to have gained prominence during the 1970s 

(Littlewood, 1981; Richards, 2006). While the roots of these approaches were diverse and 

interesting, I do not propose to delineate them in the present review. Underpinning 

communicative approaches is the idea that language is a system of communication 

(Richards & Rodgers, 2001). It is claimed that language should be taught using realistic 

settings and contexts. The aim of language leEuning is to achieve language competence, 

where competence is defined as “the expression, interpretation and negotiation of 

meaning” (Savignon, 2006, p. 673). Learners are guided through situations which are
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intended to be meaningful and realistic to them and they are expected to participate 

appropriately in linguistic encounters.

Interactionist Model of SLA and its Assumptions.

Pica (1997) investigates relationships between SLA research and practice. She 

categorises various strands of research and concludes that the type of SLA research most 

significant for CALL design is that which complements L2 instruction. Chapelle (1998) 

builds on Pica’s (1997) paper and discusses the interactionist model of SLA in terms of a 

theory of SLA drawing together hypotheses that are implied in this theory, including 

‘input saliency, opportunities for interaction, and learner focus on communication’. A 

model is presented as part of her paper which shows the basic components in the SLA 

process, summarising a consensus view among interactionist SLA researchers. In this 

model it is hypothesised that target language input acts as the potential starting point for 

acquiring aspects of the L2. The model is reproduced below in Figure 2.3 and an 

explanation of the components of the model follows:

INPUT APPERCEPTION semantic & syntactic

D

senuuitic

COMPREHENSION

INTAKE INTEGRATION 

into the 

learner’s linguistic 

Rystcm

OUTPUT

Figure 2.3: Basic components in the SLA process in interactionist research (taken from 

Chapelle 1998)

The INPUT stage of this process refers to the target language to which the learner is 

exposed. Chapelle’s model expands considerably on Krashen’s (1982) idea that a lot of 

comprehensible input is what is needed for SLA insofar as it is accepted that much of the 

target language input goes over the language learners’ head and that ‘/jo/zcmg ’ aspects of 

the target input (the APPERCEPTION stage) is a crucial component.
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COMPREHENSION deals with the hypothesis that learners’ acquisition o f the syntactic 

system is not necessarily going to be helped by semantic comprehension alone — 

recognition of isolated lexical items and interpretation of non-linguistic cues can at times 

be sufficient to understand a message. This leads to the next stage of the model where 

comprehension takes place through a combination of semantic and syntactic processing 

and the input can become INTAKE -  i.e. language that has the potential to develop the 

learners’ linguistic system.

Chapelle describes INTEGRATION as processes for using the ‘intake’ (that’s in learners’ 

short term memory) to influence the development of the linguistic system, which in turn 

affects the learners’ L2 output.

OUTPUT in itself is an important stage in learners’ linguistic development as it forces the 

learner to use the syntactic system and therefore to develop this aspect of their L2. Output 

also naturally elicits further input from interlocutors. If there is a problem with the 

learner’s output an indication of this might be given by the interlocutor which will result 

in the learner "noticing’ aspects of linguistic form and going through the stages of the 

model again in order to produce more output. This process is referred to as negotiation o f  

meaning (Long, 1996) and is believed to facilitate L2 development.

When designing instructional materials, the importance of including features that prompt 

learners to notice important aspects of the L2, is widely accepted. Many different 

approaches have been taken in the field of CALL in recent years in an attempt to achieve 

this goal. The emergence o f various new technologies enabled researchers to investigate 

how new materials could best be exploited for language learning purposes while 

maintaining the inextricable link with the relevant language learning theories. The 

emergence of Digital Video Discs (DVDs) offered greater access to video clips and 

allowed various combinations o f frames to be accessed very quickly. Greater interaction
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between user and computer became possible and students could come to control the 

direction of the lesson. Amongst the more significant programs to emerge in the 1980s 

were: Macario; Montevidisco; Interactive Digame; and the Athena Language Learning 

Project (Hubbard, 2009). Their effectiveness has been the subject of some debate 

(Liddell & Garrett, 2004). Bax (2003) did not find the programs to be communicative in 

any significant way (p. 18) because they lacked the central features of human 

communication and interaction.

If interpersonal communicative situations was the demand then the development of the 

internet offered a technical solution to that demand. In his extensive review of CALL 

literature, Jung (2005) traces the first references to the internet and the World Wide Web 

to 1993. He sees this as the watershed between online and otTline media. In the years 

subsequent to this, online approaches to CALL enjoyed an exponential growth (Otto & 

Hatasa, 2006). Felix (2003) examines the usefulness of the web for distance learning.

The fact that she conducted a fiirther study in 2004 into the disposition of students to 

web-based teaching/learning, is indicative of the ‘newness’ of this type of technology and 

the uncertainty about its future. Teachers were able to set up cross-cultural projects for 

their students and language learning ceased to be an exclusively classroom based activity. 

Authentic materials now became available and the ideals of a communicative approach to 

language acquisition became achievable.

A survey of the CALL literature carried out for the present study shows that since the 

year 2000 researchers’ attention has been predominantly directed to online language 

learning projects where each emerging technology is exploited for its potential to 

facilitate language learning. Gonzalez-Bueno (1998) reviewed the effectiveness of using 

email as a tool to promote foreign language learning in and out of the classroom. Osuna 

and Meskill (1998) found the web to be a suitable tool to increase language and cultural 

knowledge as well as to increase motivation. New terminology emerged such as 

computer-mediated communication (CMC) and questions were posed as to the relative 

merits of synchronous (real time) or asynchronous (deferred time) communication
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(Blake, 2007). More recent literature includes studies of; electronic conferencing (Fitze, 

2006); blogs (Miceli, Murray, & Kennedy, 2010); mobile blogs for the exchange of files 

(audio, video, images and short texts) between mobile phones (Comas-Quinn, 

Mardomingo, & Valentine, 2009); blogs for specific purposes (Murray & llourigan, 

2008), i.e. a specific social networking tool, (Hourigan & Murray, 2010); podcasting 

(Ducate & Lomicka, 2009); various mobile devices which facilitate learners’ reading 

comprehension (Chang & Hsu, 2011); Web 2.0 technologies, where new content can be 

created in the “writable web” (Karpati, 2009) and the use of the Microsoft Speech 

Application Software Development Kit (SASDK) for the development of oral skills 

(Chen, 2011).

Most of the above computer-based resources are based on setting up communication 

systems between competent speakers of the target language and learners. They facilitate 

real communication where the learner needs to negotiate meaning with the competent 

speaker. As demonstrated above with Chapelle’s (1998) model, interactionist theories 

suggest that this is the most effective method of language acquisition. In the case of 

endangered languages, such as Irish, where there are few, if any, native monolingual 

speakers left, such resources are of relatively little value because the native speakers 

would have little or nothing to gain from the interactions and they would be very unlikely 

to persist. In this context, the present project aims to develop prototype interactive 

materials where the computer can take the place of the expert native speaker and can 

react with the learner in human-like formats where specch turns can be relatively unique 

and unpredictable. Such exercises are being referred to as ‘tasks’ and the learner is given 

specific ‘tasks’ to complete, be this in a game-like scenario, or in some kind o f dialogue- 

based interaction. In attempting to develop such materials one is placing the project 

within the realm of ‘task-based language learning’, which assumes that the language is 

acquired most effectively when it is used communicatively in order to achieve some 

given task.
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This brief review of the literature gives an indication of the trends in CALL research as 

opposed to being an exhaustive bibliographic statistical review. Some interesting trends 

emerge. Researchers are now more concerned with the effectiveness of the technologies 

as tools for language teaching/language acquisition rather than with the technologies 

involved in the creation of the various teaching/learning platforms. CALL is being taken 

back from the engineers by the pedagogues. Engineers and pedagogues are adapting a 

more cooperative or interdisciplinary approach in the development of Tutorial CALL 

programs.

2.3.4 Summary.
This section has reviewed the emergence of CALL and its connection to the prevailing 

language acquisition theories. In brief, the behaviourist theories of language acquisition, 

which were commonly accepted pre-1970s, required a relatively unsophisticated 

computer program to underpin them. These were primarily based on stimulus and 

response. The computer offered great possibilities when it came to ‘drill’ and could outdo 

the patience of any teacher. As ‘interactionist’ or ‘communicative’ approaches to 

language acquisition became prominent, more sophisticated interactions became 

technically possible and the internet offered the possibility o f matching learners with 

native speakers. Genuine communication and negotiation of meaning became possible. 

Where there are no monolingual speakers of the target language, such communication 

systems are not practical. For this reason one must create platforms where the computer 

can become a native-like interlocutor with the learner in a virtual world. The learner sets 

out to achieve some predetermined task, which requires interacting in novel ways with 

the computer. Such activities are referred to as ‘task-based language learning’, which 

comes under the general umbrella o f ‘communicative language teaching/learning’.
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2.4 Task-based Language Learning and Teaching

2.4.1 Overview.
This section reviews the key features o f task-based language learning (TBLL) in order to 

set the parameters which underpin the three platforms being developed for the present 

project. Some definitions of TBLL are explored and the connection between these and 

computer gaming as a legitimate CALL activity becomes more apparent.

2.4.2 Recent developments in communicative language teaching and CALL.
Communicative approaches to language teaching have remained dominant to the present 

day with a number of specific concepts coming to the fore (Brown, 2007). Most 

prominent amongst these is Task-based Language Learning where ‘task’ refers to “a 

contextualised, standardised activity which requires learners to use language, with 

emphasis on meaning, and with a connection to the real world, to attain an objective” 

(Bygate, Skehan, & Swain, 2001, p. 12).

KJapper (2003) sees task-based language teaching as a fiirther development of 

communicative language teaching (CLT). Me maintains that the communicative 

interaction characteristic of task-based work “provides sufficient comprehensible input to 

‘trigger’ acquisitional processes” This follows from the Chapelle (1997) model, 

demonstrated in Figure 2.3 above, which illustrates that language learning depends on 

learners being involved in real communication in which they use language in a 

meaningful way. Klapper (2003) defines tasks as “meaning-based activities closely 

related to learners’ actual communicative needs and with some real-world relationship, in 

which learners have to achieve a genuine outcome (solve a problem, reach a consensus, 

complete a puzzle, play a game, etc.) and in which effective completion of the task is 

accorded priority” (p.35).
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Prabhu (1987) referred to the cognitive processes pertaining to “a task”, in that it should 

involve the learner in making connections between pieces of information, deducing new 

information and evaluating it. Ellis (2003) sees tasks as involving selecting, reasoning, 

classifying, sequencing and transforming information from one form of representation to 

another. TBLL ideals led to the development of various games for the classroom 

involving pair-work and group activities where learners were encouraged to solve 

problems presented in the target language, either individually or as teams (Ellis, 2001; 

Julkunen, 2001).

Doughty and Long (2003) identify ten task-based language teaching methodological 

principles which have applicability to CALL. These aim to serve as a basis for creating 

the optimal psycholinguistic environments for computer-based language teaching. Many 

of these principles had long been accepted as a general theoretical underpinning for 

second language teaching. These include building lessons around tasks rather than texts, 

promoting learning by doing, providing appropriate feedback, and showing respect for 

mental stage of development. Their most significant contribution to the debate is their 

attempt to operationalise these principles into design features of CALL programs. They 

suggest that ultimately the developmental sequencing in language teaching could be 

arranged according to a gradation of task complexity. Such an approach, while intuitively 

attractive, has not been widely used in practice.

Gaming as a CALL activity can be seen as being a TBLL opportunity where the learner 

needs to use the target language appropriately in order to navigate through the game. In 

this way, as discussed above in Section 2.3.3.2, it provides the conditions which the 

interactionist theory suggests are required for language learning to take place. Consistent 

with this. Gee (2005b) sees the potential for video games to enhance general learning 

skills. The problem solving methodologies encountered in a game have a general 

application to real-life situations. The player forms goals and in order to reach these goals 

he/she must recognise problems and solve them within the constraints of the world
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crcatcd in the game. The player must figure out the rule system in order to solve the 

problems and achieve the goals.

Gee’s (2005b) description of the learning process associated with computer gaming 

mirrors that of Ellis’s (2003) framework for describing the essentials of TBLL. A goal is 

set for the task; input of verbal and non-verbal information is supplied; conditions are set 

down as to how the information is used; the methodological procedures to be followed in 

performing the task are set down and outcomes are evaluated in terms of the extent to 

which the goals are achieved. Mitchell and Savill-Smith (2004) summarise the 

conclusions o f earlier studies on the effectiveness o f computer games to promote 

learning. They see their advantages in terms of their ability to motivate learners; their 

encouragement o f active learning and their ability to give instant feedback to what has 

been dubbed “screenagers” (a word which entered the Oxford English Dictionary’s 2003 

edition). Tong and Cadwell-Harris (2008) note that the effectiveness of using virtual 

interactive objects by adult language learners remains largely unexplored and speculate 

that a virtual environment with humanoid objects that respond to user commands would 

be highly interactive and possibly highly rewarding. This contention can trace its 

philosophical underpinning to Dewey’s (1910) assertion that the purpose o f language is 

to coordinate action. I ’he functional psychology espoused by Dewey secs cognitive 

processing in terms of active adaptation to the person’s environment. Zheng, Young, 

Wagner and Brewer (2009), in following in the fimctional psychology tradition, see 

language as a sociocultural behaviour and the construction o f new knowledge as both a 

cognitive and social process. Interaction in virtual environments, it is claimed, may have 

the same legitimacy for the player/participant as that of ‘real world’ encounters.

2.4.3 Summary.
This section has reviewed the definitions of ‘tasks’ in the context of interactionist 

language learning. Essentially tasks involve the learner using existing information in 

order to deduce new information, which in turn leads to the achievement o f some goal. 

Task, as viewed here, is very close to involving the same essential processes as those
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involved in computer gaming. It is postulated in the present thesis that computer games 

can be an effective means of creating the conditions where task-based language learning 

activities can be created. A closer examination of game-based language learning and the 

progress made to date in this domain follows in Section 2.5.

2.5 Game-based Language Learning 

2.5.1 Overview.
Task-based language learning is at present the dominant language learning theory and the 

one being subscribed to in the present thesis. A detailed consideration of the concepts 

involved was undertaken in Section 2.4. The present section aims to operationalise the 

concept of task-based learning in the context of virtual reality environments, including 

computer games (sec Section 2.5.2), virtual worlds (see Section 2.5.3) and chatbots (see 

Section 2.5.4).

The concept of ‘gaming’ in general is examined and games which have a purely 

entertainment value are contrasted with those which have educational or informational 

intent. The notion of what is now referred to as ‘virtual worlds’ is explored. This section 

also introduces the concept of ‘chatbots’ in a game-like scenario and their possible 

contribution to CALL. The present thesis makes the postulation that all three can be 

integrated in order to produce effective CALL game-like activities.

Features which make general computer games efTective are identified (see Section 2.5.5). 

This section goes from the design features of games in general (see Section 2.5.6) to 

identifying those features which make for effective CALL games (see Section 2.5.7). A 

summary is included in Section 2.5.8.
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2.5.2. Background: computer games and learning.
The term ‘computer game’ is being used here in its broadest sense, in referring to any 

computer-based activity which has an interactive dimension, where the game player is 

actively involved in achieving some predetermined aim.

Gee (2005b) makes a type of banner headline opening to his essay, “Video Games are 

Good for Learning”. He quickly modifies the banner claim by admitting that different 

types o f games can have different effects. The danger of overgeneralising the value of 

games is flagged by Van Eck (2006, p. 17);

I f  we continue to preach only that games can he effective, we run the risk o f 

creating the impression that all games are good for all learners andfor all 

learning outcomes, which is categorically not the case.

More than anyone else Gee, in a series of papers and books, has developed the 

proposition that computer games replicate the way the human mind works (Gee, 1992, 

2005a, 2005c, 2007, 2008a, 2008b). This view of the human mind is based on the 

concepts of connectionism as established in general cognitive science. Connectionism 

tries to explain human intellectual abilities using artificial neural networks. The brain has 

large numbers of connections with different weights that measure the strength of the 

connections between the units (Garson, 2012). Computer games are similarly composed 

o f sets of weighted intercormections which simulate the functioning of the human brain. 

There is an assumption that the computer game can emulate the brain and therefore 

optimise the conditions of learning which the brain requires.

Few, if  any, researchers make the strong assertion that all computer games are good for 

learning. Instead, the focus of attention is on which elements of video games make them 

attractive and engaging and on how these elements may be exploited for educational
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purposes (Moreno-Ger, Burgos, Martinez-Ortiz, Sierra, & Femandez-Manjon, 2008). The 

predominant strength of the gaming approach to teaching/learning is its ability to 

motivate the learner and produce a stimulating, fun environment while developing the 

desired knowledge and skills (Amory, Naicker, Vincent, & Adams, 1999; Kirriemuir & 

McFarland, 2004; McCosker, 2009; A. Mitchell & Savill-Smith, 2004). The intensity 

with which the leamcr/computcr gamer engages with the computer is referred to as 

“flow” (Csi'kszentmihalyi, 1988). It was postulated that:

When a person’s skill is just right to cope with the demands o f a situation -  and 

when compared to the entirety o f everyday life the demands are above average — 

the quality o f the experience improves noticeably. It does not matter whether one 

originally wanted to do the activity, whether one expected to enjoy it or not. Even 

a frustrating job may suddenly become exciting i f  one hits upon the right balance 

(Csi'kszentmihalyi, 1988, p. 32).

This is a more modest proposal in relation to the concept of flow than that made by 

subsequent analysts who attempted to link flow to computer games. Franciosi (2011) 

characterises it in terms of a loss of self-awareness and a distortion o f time. He goes on to 

claim that flow theory can also be applied to language learning since it too can be 

considered a challenging endeavour. There is a very great difference between a war game 

where the player in the persona of one of the game characters is at risk of being blown up 

and killed because of one false move, on the one hand, and language acquisition on the 

other. The immediacy of the former can lead to flows of adrenalin but one also knows 

that “no one ever died of a split infinitive” Silberman (1970, p. 436) and so the two 

activities are qualitatively different and cannot be directly compared to each other.
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2.5.2.1 Entertainment or ‘serious’ games.
Literature on computer games distinguishes between those games which are intended for 

entertainment purposes and those with some type of educational purpose. Digital games 

used for purposes other than mere entertainment have been dubbed “serious games”

(Susi, Johannesson, & Backlund, 2007) or “edutainment”.

Ratan and Ritterfeld (2009), in a survey of serious games from 1997 to 2007, defined 

48% of games as having a primary learning principle o f practical skills and they tended to 

impart these skills by way of repetition and practice. 24% of games had cognitive 

problem solving as their learning principle. In terms o f content, 9% were associated with 

occupational related matters, such as the knowledge and skills associated with specific 

occupations. 8% were directed at health related content so as to imparl knowledge and 

habits associated with health improvement. 5% of games related to military knowledge 

and skills and games with marketing related content, such as brand awareness, accounted 

for less than 1 % of the market. Games associated with CALL did not feature, a fact 

which shows their miniscule representation in the market and that their development as 

task-based language learning aids is largely at the prototype stage and the systematic 

design and implementation o f these games still remains an elusive topic (Moreno-Ger et 

al., 2008). The present project aims to identify some o f the elements o f computer-based 

language teaching activities which are particularly useful to a language learner. Since the 

development o f games as a CALL tool is still in its infancy there arc, as yet, no 

comprehensive criteria which are generally acceptable.

In order to examine the criteria most likely to lead to an effective language learning game 

I am making the assumption that task-based language learning, as the pre.sent prevailing 

theory, is the activity which is being promoted (see Section 2.4). Effective games will 

therefore share some o f the characteristics which are common to all effective computer 

games and some which are unique to language learning. In fact, there need not
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necessarily be a clear distinction between ‘serious’ and ‘non-serious’ games. Many of the 

same characteristics are shared by both genres. Each provides some kind of learning 

experience for the player. Prensky (2007) goes as far as to make the strong assertion that 

“Anyone who makes a distinction between games and education clearly does not know 

the first thing about either of them” (Breuer & Bente, 2010, p. 90). In serious games there 

is an assumption that the gaming element is the central focus and that the activity itself is 

intrinsically motivating because it “provides fun” (Ritterfeld, Cody, & Vorderer, 2009, p. 

4). The source of the enjoyment can vary depending on the user and the situation.

Effective general computer games share the characteristics o f establishing clear goals for 

the game, rules for playing the game, task feasibility, self-governance and immediate 

feedback (Peirce & Wade, 2010). Games have a storyline which set a rationale for 

playing the game; game mechanics which determine how the world of the game operates; 

an immersive graphical environment, i.e. 2D/3D graphics, sound and animation; 

interactivity or the influence which the player’s actions can have and risks and 

consequences (Derryberry, 2007).

2.5.3 SLA in virtual worlds.
Virtual world platforms have become increasingly important for the future development 

of CALL. It was claimed by Joe Miller, Vice President of Platform and Technology 

Development for the largest virtual world platform (the Linden Lab) that language 

learning is the most common education-based activity in Second Life (Team Engage, 

2009). Most virtual platforms cannot be described as games since they do not have 

designated goals or objectives, rules of play, or criteria for winning. Virtual life platforms 

are continually evolving through the interactions of the participants, who have life-like 

social interactions while engaging in meaningful learning activities (Cooke-PIagwitz, 

2008). TTie largest virtual world platform is SecondLife. It was developed in Linden 

Labs and launched in 2003. In the first quarter of 2011 it had an average of 794,000 

repeat logins by the platform’s users (SecondLife, 2011). It generated US$100 million in
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the year which made it a significant independent economy, trading in Linden dollars 

which have a direct exchange rate with US dollars. By 2012, SecondLife became 

involved in game playing through a product called Linden Realms and quite clearly they 

see a huge importance for gaming in the future development of SecondLife. In August 

2012 they announced their collaboration with Steam, the gaming platform which attracts 

40 million players with up to 4 million playing at any one time. There’s an obvious 

potential for the development o f language learning games within this type of environment 

which will be discussed more fully in the conclusions section of this thesis (see Chapter 

6).

Sykes, Oskoz and Thome (2008) used a specific type of virtual world, a synthetic 

environment, in order to teach specific pragmatic features associated with Spanish 

requests and apologies. Synthetic environments are artificial representations of reality, 

the flight simulator being the first and best known example. Students were introduced to 

synthetic immersive environments (SIES), which had explicit learning aims and relevant 

interactional contexts. The developers claim to have created a collaborative space in 

which learners are at the centre of their own learning. Amongst the reasons Sykes (2008) 

found for the usefulness of the platform were the possibility of multi-modality processing 

for learners and multi-level feedback with minimal instructor interference. Phis type of 

project offers new directions for the development of CALL materials.

Three dimensional multi-user virtual environments (3-D MUVE), such as those created 

by Barab, Arici and Jackson (2005), offered great but largely unrealised possibilities in 

recent years. While the advantages for 3-D MUVE are obvious it is claimed that they 

have become too complicated for many language teachers to use and also too costly. A 16 

acre island in SecondLife (owned by Linden Lab) typically costs in the region US$1,675 

with maintenance of US$295 per month (Cooke-Plagwitz, 2008). Many institutions may 

have neither the technical nor financial resources to participate.
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2.5.4 SLA and chatbots.
Another less widely used concept pertaining to the virtual world, in the context of second 

language acquisition, is that o f chatbots. Chatbots are described as “computer programs 

that interact with users using natural langiiages” (Abu Shawar & Atwell, 2007a, p. 29). 

Chatbots comc in a variety of forms, many having avatars with greater or lesser 

similarities to a human being. They are normally internet-based and arc designed to 

simulate an intelligent human conversation. Some are entirely text-based while others 

have an integrated TTS facility (see Section 2.6 for further detail on TTS) and possibly a 

voice recognition component.

Initially chatbots were developed mainly for fiin and used a technique which took 

keywords from the input and matched them to predetermined output patterns. A typical 

example of this was ELIZA (Weizenbaum, 1966) which was developed primarily for fun 

rather than having any real practical use. Since ELIZA, however, more sophisticated 

forms of Artificial Intelligence (AI) architectures have been developed and their use in 

the domain of business and commerce is mushrooming. Van Lun (2013) o f chatbots.org 

reviews a list of 11 speech synthesis chatbots launched between May and October 2012. 

These are all developed by commercial organisations who use them primarily to facilitate 

their sales environment. (See Rudo (2011) for enthusiastic, even if somewhat 

exaggerated, claims for the usefulness of chatbots). More recent AI architectural 

structures, such as those used in Jabberwacky are such that they learn from the 

interactions they have with visitors (Fryer & Carpenter, 2006). Jabberwacky has stored 

several million conversational patterns and can learn any language given the appropriate 

input. It has the ability to correct common spelling and grammar errors.

Chatbots are still a very new addition to CALL or to education in general. There is not a 

great deal of literature on their use and there are few serious evaluations of their 

usefulness as a component of CALL (Parker, 2005). Their use for a number of 

educational purposes such as teaching mathematics (Knill, Carlsson, Chi, & Lezama, 

2004) or training medical students (Kerfoot et al., 2006) has been advanced, but while
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initial trials seem promising there has not been a widespread acceptance or use of 

chatbots in any of these areas.

Chatbots are getting some attention in CALL but their use to date has been more at 

developmental and at trial stage and their value remains a matter of speculation. I am 

unable to find any large scale CALL program where chatbots have an inherent role. As 

Fryer and Carpenter (2006) note, there would appear to be no chatbot designed from the 

ground up specifically for CALI..

It is postulated that chatbots may have a significant contribution to make to CALL in that 

they allow learners to participate in a life-like social interaction where meaning can, to a 

greater or lesser extent, be negotiated, thus encouraging language acquisition (Cooke- 

Plagwitz, 2008). At the present stage of development, however, meaningful interactions 

are limited in range and confined to restricted topics in order to enable students to 

practise specific linguistic structures and forms (Coniam, 2008). They tend to be used as 

a means of giving learners a low cost way of practising particular language skills. 

Lehtinen (2008, p. 3) sees them as “a scaffolding device for those who are still at the 

early stages o f their foreign language development or are terrified of interacting with 

people”. The learners’ privacy in interacting with the computer may reduce stress and 

thereby facilitate language acquisition (Wang, 2008). Fryer and Carpenter (2006) offer 

six advantages for the use of chatbots. Among these advantages are: the relative 

anonymity of the learner in interacting with the computer; the computer’s ability for 

endless repetition where a human interlocutor would get impatient; the newness of 

chatbots for learners make them more interesting; and learners may experiment with 

language structures and get a reaction from the computer. On the other hand, most 

chatbots are unable to give an appropriate corrective reaction to incorrect grammar or 

spelling errors. They lack naturalness in their responses and sometimes the responses 

may be inappropriate (Jia, 2004). Some chatbots have incorjrorated a speech recognition 

system but these systems require a lot of improvement before being satisfactory in a high 

level human-computer interaction (Robin, 2007).

52



It is claimed that chatbots offer the opportunity for computer-simulated natural language 

social interaction which can open new horizons for spoken language teaching/learning 

(Sha, 2010). To date, however, their use has been confined to being a tool to “practise the 

language and enjoy chatting” (Abu Shawar & Atwell, 2007a, p. 38). In the six years that 

have passed since the Abu Shawar and Atwell review, to the time of writing the present 

thesis (2013), not a great deal of progress has been made in the incorporation of chatbots 

into CALL. Georgila, Black, Sagae, & Traum (2012) are still at the point of speculating 

on design features of chatbots including the merits of synthetic voices. If chatbots are to 

become a serious part of CALL, then considerably more research is needed in their 

development.

The review of the literature outlined above suggests that chatbots may be an efTective tool 

to combine communicative language learning, the conccpt o f engagement with a task, 

and the use of TTS synthesis. For this reason a chatbot as a CALL activity {Taidhg'm) is 

being developed as one of the three platforms for the present study. A detailed 

description of its development is given in Chapter 3.2.3.

2.5.5 Characteristics of CALL games.
In the following section the characteristics of good language learning games are 

discussed. The possibility of language development in a virtual world context will be 

discussed in the concluding section of this thesis (see Chapter 6.9).

Language learning games have certain features which set them apart from general games 

in that they aim to enable participation in the game by focusing the player’s attention on 

the linguistic forms necessary for the achievement of the defined goals. They must 

therefore achieve a balance between focus on language form and language function. One 

can only accomplish a specific function by acquiring a specific language form. There has 

been relatively little research on this balance. DeHann, Reed and Kuwada (2010) 

examined the extent to which video game interactivity would help or hinder the noticing
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and recall of second language vocabulary. Eighty randomly selected Japanese university 

graduates were paired and randomly assigned to either playing an English-language 

music video game or watching it being played while they remained inactive at a separate 

monitor. The watchers recalled significantly more vocabulary from the game than did the 

players. This is put down to the extraneous cognitive load induced by the interactivity of 

the game (there is further discussion on cognitive load theory in Section 2.5.6.1 below). 

I ’hc attention of the players became diffused by the demands of the interactivity 

suggesting that the balance between form and function was not optimal.

The research on cognitive overload and language games, though relatively sparse, is 

nevertheless informative. There has been some research on the value of annotation of 

film presented to learners in the target language by way of adding subtitles, captions or 

audio prompts. The results of research arc varied. It was believed that multiple modalities 

o f input would improve language acquisition. Paivio’s (1986, 1991, 2007) theory o f Dual 

Coding claimed that verbal and non-verbal stimuli are processed by two different systems 

but that the two systems interact and the activation of both systems simultaneously leads 

to better recall. Yanguas (2009) found that all multimedia gloss groups noticed and 

recogniscd significantly more target words than a control group which did not have 

access to glosses. She also found that those who had a combination of glosses 

outperformed those with single glosses. Similarly, Winke, Gass and Sydorenko (2010) 

found the captioning of videos to be more effective than non-captioning in respect of 

vocabulary acquisition and comprehension. Interviews with the learners suggested that 

they used the captions to direct their attention and improve processing by helping them to 

analyse the language input. Similar results were obtained by Al-Seghayer (2001) who 

found that video and text led to better vocabulary learning than annotations that 

combined pictures and texts. Danan (2004) suggested that subtitles be confined to very 

difficult material, otherwise the use of captions in L2 should be used.

Sydorenko (2010) suggests that different types of video input seem to provide different 

benefits. She found that video plus audio plus captions left learners with a greater written
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ability than their aural recognition ability while the group exposed to just video and audio 

stimuli had a higher aural recognition ability.

The multiple modalities concept is brought into question by Sweller’s (2005) redundancy 

principle of cognitive overload. He claimed that redundant material slows down 

information processing and learning. Attention capacity is limited and learners need to 

use it selectively. If learners’ attention is divided by three different modalities they may 

experience cognitive overload (Robinson, 2003; Wickens, 2007).

It is difficult to make any generalisations from apparently contradictory research results. 

Frequently the groups tested had very small numbers and taking generalisations from 

them is unsafe. We may take their findings as being indicative rather than conclusive and 

will suggest broad general outlines for the design of CALL games.

2.5.6 Features of CALL game design.

Learner engagement is essential to learner success (Lim, 2008), where engagement 

entails mindfiilness, intrinsic motivation, cognitive effort and attention (Herrington, 

Oliver, & Reeves, 2003). This suggests that game playing is a holistic experience and that 

one’s view of particular aspects o f the game, for example graphics or plot, is influenced 

by one’s disposition towards the whole of the game, i.e. the extent to which the game 

induces ‘flow’. The concept o f wholeness and its importance in the context of 

technology-enhanced leaming environments in schools is referred to again by Lim and 

Chai (2008). For the purposes of the present study, this may have implications for 

learners’ judgments of the quality of the synthetic voices. It would seem likely that since 

the voices are being judged in the context of a game-like platform that one’s overall 

experience, sense of ‘flow’, or general disposition towards the game, will influence one’s 

attitude towards each element of the platform. One would therefore expect a high 

correlation between judgments on elements of the platform such as graphics and plot and 

judgments of the intelligibility, quality and attractiveness of the synthetic voices. If one 

has a high opinion of the graphics and plot, for example, it is likely that this will lead to a
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greater attraction to the game and a subsequent increase in rating for the intelligibility, 

quality and attractiveness of the synthetic voices. The opposite may also apply.

The most significant strength of digital games is their potential to motivate the player or 

learner in the case of serious games. In her review of literature, Dickey (2011) concluded 

that intrinsic motivation, curiosity and plausability were first supported by the game-like 

environment and then sustained by the narrative. This entails designing games with 

concrete focuscd activities having:

(a) the ability to engage the learners’ interest

(b) a primary focus on meaning

(c) a game which is possible to complete rather than being open-ended

(d) a judgment of the outcome in terms of success or failure

(e) a clear relationship with real-world activities, i.e. tasks are seen as having real-life 

significance.

2.5.6.1 Cognitive load theory.
In considering the design features o f serious games one needs to give considerable 

attention to cognitive load theory (CLT). The theory has been developed substantially 

since the 1980s and tries to base instructional design on postulated interactions between 

information structures, on the one hand, and human cognition on the other (van 

Merrienboer & Sweller, 2005). It relates to the mental effort required for successful 

completion of a task (Pillay, 1994). CLT assumes a very limited working memory which 

can deal with new information for no more than a few seconds unless it is refreshed by 

rehearsal. This operates differently fi-om long-term memory which holds cognitive 

schemata and can alter the characteristics of working memory and greatly expand its 

capacity by giving it reference points. It is further postulated that visual and auditory 

working memory are partially independent of each other. If, for example, multiple
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sources of information arc all presented in a visual format (video, text, diagram) they are 

more likely to overload the visual processor than if the written material is presented in 

spoken form, allowing for some load shift from the visual to the auditory processor. 

Kataoka (2008) reports a number of Japanese studies which showed that words with TTS 

voices helped junior high school students to learn and memorise more English words than 

did their counterparts who were without TTS help (Sasaki, 2006). Kataoka (2007) found 

that words and phrases with T'l'S sounds helped university entrance students learn and 

memorise them more easily. Yoshida (2008) found that TTS voices with animation 

enhanced the ability of Japanese university students to learn English. Cognitive 

overloading on either the visual or the auditory processor causes significant delays in 

problem solving as well as failure to apply correct rules and ultimately a breakdown in 

participation in the task (VanLehn, 1999). Zheng, McAlack, Wilmes, Kohler-Evans, & 

Williamson (2009) add the concept of manipulative learning to perceptual (visual and 

auditory) learning. Manipulative learning refers to kinaesthetic stimulation or object 

manipulation associated with achieving a certain goal. Individuals who are kinaesthetic 

leam best with an active “hands-on” approach (Pourhossein Gilakjani, 2012). This adds a 

third learning channel to the auditory and visual channels onto which the cognitive load 

may be shifted. Zheng et al. (2009) found that providing learners with a manipulative 

function in multimedia learning reduces their cognitive load and improves their problem 

solving ability.

2.S.6.2 CLT and computer games.
Mayer and Moreno (2003) adapted a number of the key principles of CLT which they 

regarded as essential to the design of serious games. They identified three facets of the 

cognitive processing involved in learning through gaming, viz., (a) essential processing 

(making sense of the material being presented) (b) incidental processing (the non- 

essential aspects of the material) (c) representational processing (holding verbal or visual 

information in working memory). They see the following steps as necessary for avoiding 

cognitive overloading:
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1. Avoid channel overloading with essential processing demands. The material being 

presented should not be over rich and demanding on the learner. Material should 

be divided between sensory channels by providing verbal and visual information 

simultaneously.

2. Segment essential information or give prior preparatory information. Avoid 

presenting rich material at a fast pace so that learners may organise words and 

images from one segment before being confronted by the next segment.

3. Avoid extraneous materials which causc overload by incidental processing. They 

found that learners did better with concise narrated animation than they did with 

embellished narrated animation, e.g. background music or video clips showing 

irrelevant material.

4. Avoid presenting material in a confusing way, e.g. too much material on the 

screen, text separated from graphics such that learners are confused by having to 

divert their attention from one area of the screen to another.

5. Present visual and auditory material simultaneously rather than successively so as 

to avoid the learner having to hold auditory information in working memory while 

dealing with the visual.

Other researchers have pointed to further design issues which help to reduce cognitive 

load. Keller, Gerjets, Scheiter and Garsoffsky (2006) found that three-dimensional 

designs were associated with higher cognitive load than were two-dimensional ones due 

to their additional complexity. Van Schaik and Ling (2003) found that the more familiar 

the link colour and screen page design for web pages, the less was the cognitive load and 

they suggested that designers for instructional material should stick to standard web form, 

screen layout and navigation in order to maintain students’ browsing familiarity. Mikk 

(2008) found a strong relationship between length of sentences and working memory 

overload and this affected reading comprehension.
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2.5.7 Criteria for the design of CALL games.
The design o f serious games then must steer a middle course between a number of 

apparently contradictory demands.

1. CALL games must be predominantly task-based with focus on meaning and on 

the use of the target language in order to achieve clearly defined outcomes (Ellis, 

2005).

2. Learners need to develop metalinguistic awareness by playing the game. This 

factor can be built into the game by varying the subtlety of the language choices 

given to the player. This may vary from totally inappropriate utterances for a 

particular context to slight pragmatic variations in other utterances.

3. All elements of the game should have a playful spirit (Purushotma, Thome, & 

Wheatley, 2009).

4. The game screen needs to have enough information to clarify the situation being 

depicted but should not contain extraneous material which may be distracting or 

leading to cognitive overload. Additional metalinguistic notes such as grammar 

notes, dictionary items, etc. may be included by way of hypertext where the 

learner can deliberately seek out help if required. CALL games are not in 

competition with the commercial gaming market as the criteria for the success of 

each are quite different (Kickmeier-Rust, Albert, Hockemeyer, & Augustin, 

2007).

5. CALL games need to have clearly defmed criteria for success for the 

player/learner such as finding the answer to the puzzle, reaching the required 

destination, acquiring the necessary information, etc. Recognition for partial 

success may be given by way of a points system which credits correct or 

acceptable moves.

6. CALL games must maximise ‘flow’ or the engagement of the learner with the 

task being presented, yet they must not be so engaging on the activities side that 

the language learning aspect of the game is overlooked. The fiin involved in
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deliberate failure or random selection of responses should not be greater than that 

got from the correct response.

7. CALL games should have multimodalities with visual, auditory and manipulative 

input to the game. Visual and auditory material should be presented 

simultaneously in order to help recall.

8. The narrative o f the game needs to be culturally legitimate and to have a 

credibility for the player/learner.

9. CALL games should avoid cluttered screens or screens with an unfriendly layout 

which divide the player/learner’s attention.

2.5.8 Summary.
This section has examined the concept o f computer games as an aid to learning, and as an 

area of CALL which has remained relatively underdeveloped to the present time. It is 

noted, from a connectionist viewpoint, that the functioning of computer games can be 

designed to resemble the functioning of the human mind. If the architecture o f a 

computer game can be such that it resembles that of the functioning of the human brain 

then optimal learning conditions can be created. Attractive as this theory may be, it 

remains unproven. A more realistic field of endeavour is examining what features go to 

constitute ‘good’ games. 1’he essential element for a game is its ability to hold the 

attention of the player. The term ‘flow’ is used to refer to this ability.

Games which have some educational intent are referred to as serious games and a 

distinction is made in the literature between these and games which have purely an 

entertainment value. The essential features of both are quite similar and, it is argued, 

making such distinctions is unhelpful for the fiature development of computer gaming.
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One effective context in which gaming can be exploited is that of virtual world platforms, 

such as SecondLife. The idea of using CALL games in such a virtual world has not yet 

been exploited to any great extent.

A related idea for CALL platforms is the use of chatbots or virtual dialogue partners 

which are supported by artificial intelligence (AI) systems. Chatbots offer considerable 

potential for CALL platforms but, as yet, this potential remains largely unexploited.

In considering the characteristics of good CALL games, one must try to match the game 

features to the human cognitive processing system. The features of the game must be 

such that they allow for maximum cognitive ftjnctioning. If the cognitive processing 

becomes overloaded then the attention of the player becomes dilTused and learning will 

be inhibited.

Based on the available literature, nine key features of good CALL games have been 

identified. Combined, these features aim at creating games where the player has high 

engagement with an activity; where the activity itself is purposeful and has cultural 

validity; and where the demands of the game match the cognitive processing ability o f the 

player. These key features become the foundations on which the platforms being 

developed in the present project are based.
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2.6 Text-to-speech Synthesis

2.6.1 Overview.
In considering CALL programs it seems self-evident that the spoken language should be 

regarded as an essential dimension of such programs. Most modem language teaching 

programs place emphasis on the learner’s oral/aural communicative skills. Traditionally, 

the spoken texts used were pre-recorded.

In the context of CALL programs, which are highly interactive and which arc driven by 

AI systems, the interactions between the player and the computer become relatively 

unpredictable. Novel utterances may be produced by the player which require novel 

responses from the computer. In this case, the pre-recording of material is no longer 

possible. In an ideal world, one would like to have both speech recognition and TTS 

capabilities built into the CALL system. The development o f speech recognition facilities 

that can deal with the speech o f second language learners with various degrees of 

proficiency is still a long way off. In the case of Irish, speech recognition facilities are not 

available, and so this aspect falls outside the parameters of the present study.

The use o f synthesised speech in CALL is still at an early stage. The present section 

outlines the general issues relating to synthetic speech and CALL. It then goes on to 

provide background on the development of the first TTS voices for the Irish language. A 

description of the systems used to produce these voices is important, as part of the overall 

aim of the present project is to test their acceptability in newly developed CALL 

platforms.

2.6.2 Text-to-speech in CALL.
Text-to-speech (TTS) synthesis has been exploited primarily to address the needs of 

enterprise and telecommunications systems, such as automated answering services. More 

recently, its use has been extended to desktop speech systems, computer voice interfaces, 

audiobooks, dictionaries, satellite navigation, etc. TTS did not always arouse a great deal
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of interest among second/foreign language teachers because of poor prosody, lack of 

clarity and consistency (Sha, 2010), particularly in the case of early systems. A review of 

the literature on the use of TTS synthesis for educational purposes showed the 1990s as 

the decade which promised most hope for the future of TTS systems in language 

teaching/learning. Stratil, Burkhardt, Jarratt and Yandle (1987) were positive for the 

future o f TTS synthesis in the teaching of Spanish grammatical constructs as far back as 

1987. They noted a positive reaction ft'om students and teachers. They saw the need for 

providing easily accessible tools for teachers so that they could exploit TTS potential. 

Klatt (1987), who was a major contributor to the development of TTS synthesis, saw it as 

having the possibility of being helpful for people with dyslexia. Atkinson (1974) 

suggested that a TTS system may have value for people with dyslexia in that it would 

save their embarrassment of getting help from a real teacher. This claim may seem a bit 

spurious for modem western culture where dyslexia is no longer stigmatised. There has 

been an increased exploitation of TTS as an aid for learners with dyslexia (Elkind,

Cohen, & Murray, 1993; Greene, 2006). Gclan (2010) suggests confining the use of TTS 

to users with reduced sight or with auditory learning preferences and sees few CALL 

applications using TTS other than for talking dictionaries. Olson and Wise (1992) 

suggested that it would have a role in improving students’ ability to sight-read and 

decode. Hecker, Bums, Elkind, Elkind, and Katz (2002) found that when texts were 

presented through visual and audio channels simultaneously they allowed students with 

attention disorders to concentrate for longer periods of time. A number of researchers 

have examined the role of TTS systems in developing reading skills. The overall result of 

these studies suggest TTS systems are useful for students with reading difficulties, of 

very little use to the average student, and may inhibit more advanced readers (Disseldorp 

& Chambers, 2002; Drezek, 2007; Elkind, 1998; Leong, 1995; Montali & Lewandowski, 

1996).

As mentioned, TTS sjmthesis has not been widely used to date in CALL (Gupta & 

Schulze, 2012). One can only surmise that this may be due, in part at least, to a lack of
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satisfaction amongst language tcachers with the quality of the synthetic voices that arc 

available. Keller and Zellner-Keller (2000) report synthetic voices being insulTiciently 

expressive and lacking in any form of human emotion. The range of synthetic voices is 

very limited within any language, usually confined to a small number of male and female 

voices with few, if  any, children’s voices. Delogu, Conte and Sementina (1998) found 

that listening to and comprehending synthetic voices was more difficult than 

comprehending natural voices. Higgins (1988) was quite dearly referring to a less well 

developed TTS system when he concluded that one should not bother using synthetic 

speech as a model for learners because it cannot account for the complexity o f human 

language. Many of these criticisms pertain to older TTS systems, and it should be noted 

that there have been huge advances in the TTS technology in recent years though some 

claim that the basic criticism still holds (Handley, 2005). However, it goes without saying 

that the quality of synthetic speech is highly variable, and that, at the top end, it is very 

good indeed. Nonetheless, in the case of languages other than English and major world 

languages, such quality may not be available.

The applications that are in use, exploiting TTS, are mostly confined to talking 

dictionaries, talking texts, dictation exercises, and practice o f individual and combined 

phonemes (Handley & Hamel, 2005). Recent use of TTS systems has also included the 

development of individual language skills, such as listening comprehension or 

pronunciation skills, amongst learners of English, primarily. What little evidence there is, 

is encouraging for the continuing development of TTS as a facet of CALL. It was found, 

for example, that a TTS system helped I’urkish learners of elementary English improve 

their pronunciation (Kih^kaya, 2011). Gonzalez (2007) concluded that her class of 

architectural students who were studying English as a second/foreign language benefited 

from TTS applications by improving their pronunciation skills and by being encouraged 

to become more autonomous learners. She found that when her students listened to the 

text o f the professional papers which they needed to study, while reading them 

simultaneously, they had better retention of new vocabulary. They also listened to texts,
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produced by themselves in written form and this improved the presentations of their 

papers to colleagues. Synthetic speech seems particularly useful for this type of exercise 

as the texts are unpredictable and it would not be feasible to have a native speaker record 

such a wide variety of texts.

I have not been able to find any examples of a TTS system being used as an integral part 

of a serious CALL game with the exception of ‘The Language Trap’, developed by the 

Knowledge and Data Engineering Group in Trinity College, Dublin (Peirce & Wade, 

2010). 1’he main reasons for this are outlined above and relate to language teachers’ and 

program developers’ dissatisfaction with the quality of the TTS systems that were 

available to them. It is still believed that for TTS synthesis to be of use in CALL 

programs, the voices must be very close to that produced by a human. A high degree of 

naturalness is necessary if the aim of the lesson or module is expressed in terms of 

metalinguistic outcomes, such as accuracy of pronunciation or vocabulary retention. If 

language teaching aims have changed such that the focus of activities is on meaning 

rather than linguistic form, then the criteria forjudging the adequacy of TTS systems may 

also be changed. We can now ask if the TTS tool is adequate for purpose or ‘authentic 

enough’ for the purpose it is intended to serve (Kili9kaya, 2006). Handley (2009) asks ‘Is 

text-to-speech synthesis ready for use in computer-assisted language learning?’ and she 

concludes that the best TTS synthesis systems are ready for use in applications where 

they ‘add value’ to CALL. She was referring to the use of TTS synthesis as (1) a reading 

machine, (2) a pronunciation model and (3) a conversational partner.

CALL has not, to date, exploited the potential of TTS in language learning. Perhaps the 

expectations of those involved in course design or in designing CALL programs have 

exceeded what TTS systems can deliver in that it is unlikely that a computer can ever 

truly express the range of human emotions with the fiill human range of prosodic and 

tonal features. To wait for computers to master these features is to despair of the use of
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TTS synthesis in CALL games at any time in the foreseeable fiiture. The ‘fitness-for- 

purpose’ proposal being forwarded here accepts a standard o f  TTS synthesis which is less 

than perfect but which will encourage greater interactivity between the learner and the 

language game and offer an engagement in language learning which is outside the range 

o f  currently available teaching materials.

As mentioned in Section 2.2.8, using CALL in the teaching/learning o f endangered 

languages is uncommon. TTS synthetic speech for minority or endangered languages is 

also unusual and, indeed Irish (and the ABAIR project) is in quite a unique position in this 

regard (see Auclerc et al. (2000) for synthetic pronunciation o f Breton words in 

dictionary format). The integration o f synthetic speech into interactive CALL platforms is 

rare as a language leaching technique, even for the major world languages. I am unaware 

o f  any such approach to the teaching o f minority or endangered languages.

The use o f  synthetic speech for Irish offers learners the possibility o f having access to 

native-like speakers. Since Irish is treated as an endangered language and, given its 

current relatively weak position in Gaeltacht areas (see Section 2.2.1), it is likely that the 

number o f native speakers will continue to decline. In such a scenario access to native 

Irish language teachers will become more rare and synthetic voices may have increased 

importance.

2.6.3 Developing a TTS synthesis system for Irish: the ABAIR project.
The development o f  an Irish language r i ’S synthesis system and speech technology 

resources has been ongoing for a number o f  years in the Phonetics and Speech 

Laboratory o f the School o f  Linguistic, Speech and Communication Sciences, Trinity 

College, Dublin, under the direction o f Ailbhe Ni Chasaide. This research initiative 

sterruned from groundwork carried out as part o f the WISPR (Welsh and Irish Speech 

Processing Resources) project, an EU collaboration under the INTERREG IIIA
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programme, which involved collaboration with the University of Wales, Bangor, with 

input also from University College Dublin, Dublin City University and Institiuid 

Teangeolaiochta Eireann. The aim of WISPR was, inter alia, to produce corpora along 

with speech and linguistic resources which would underpin an Irish language synthesis 

system. The project continued with the research initiatives Cahoigm/Cahogai, funded by 

Foras na Gaeilge; CabairE, fianded by An Chomhairle um Oideachas Gaeltachta & 

Gaclscolai'ochta (COGG); and continues with the current ABAIR project, funded by An 

Roinn Ealai'on, Oidhreachta agus Gaeltachta (The Department o f Arts, Heritage and the 

Gaeltacht). Over the years the remit of the research has broadened to encompass 

applications that target disability, access and educational exploitations for learners of 

Irish. It is in the latter context that the present work has been developed. For more 

information on the ABAIR development, see the information on the www.abair.ie website 

and also (Ni Chasaide et al., 2006, 2011; Ni Chiarain & Ni Chasaide, 2012; 6  

Raghallaigh, 2009; Prys et al., 2004; Williams, Frys, & Ni Chasaide, 2005; Wogan et al., 

2006).

The synthetic voices developed in this research are available for use on the www.abair.ie 

website: voices for two dialects, Gaoth Dobhair (Donegal) and Rath Chaim (Conamara), 

along with some of the underpinning linguistic resources (described in Section 2.6.4), 

have been made available on the website, and a Munster voice is under development.

The multi-dialectal approach to the development of a TTS system for Irish was adopted 

as there is not a single spoken standard dialect of Irish. The dialect specific voices confer 

the benefit of authenticity and, in practical terms, any educational tools will need to 

incorporate the dialect diversity of modem Irish. Furthermore, in the context of the 

decreasing numbers of native speakers of various dialects (O Ghadhra, 2001; O 

Giollagain, Mac Donnacha, Ni Chualain, Ni Sheaghdha, & O’Brien, 2007), the 

production of authentic dialect specific TTS is important for the future.
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Within ihcABAIR  project, synthetic speech is being developed using two different 

methodologies, namely unit-selection synthesis (Black & Campbell, 1995; Hunt & Black, 

1996) and the hidden Markov model (HMM)-based speech synthesis system, HTS 

(Black, Zen, & Tokuda, 2007; Zen et al., 2007). The quality o f synthetic speech produced 

with these two techniques can be rather different, and each method has particular 

advantages and disadvantages. A brief description of each system is given below in 

Sections 2.6.3.1 and 2.6.3.2.

The distinction between the various methods of producing synthesis is worth noting in 

the present thesis since one o f the three platforms {Taidhgin), described in Chapter 3.2.3, 

uses HTS synthesis while the other two platforms {Digichaint and Fdilte go TCD) use 

unit-selection synthesis. The differences, as perceived by the participants in the study, 

between the output of the two systems will be noted in the results section.

2.6.3.1 Unit-selection synthesis.
Unit-selection synthesis is based on recordings (a large read corpus) of real human 

speech. It is a form of concatenative speech synthesis where potentially minute segments 

o f recorded speech are pieced together in order to produce synthetic speech output. This 

is one of the most popular techniques in use today, particularly by commercial 

companies, as it generates the most natural sounding speech output. One of the main 

benefits of this synthesis system is that it preserves the natural voice quality of the 

speaker. One major drawback of this method of synthesis is that it lacks flexibility for 

modifying the characteristics o f the voice. Another disadvantage of unit-selection 

synthesis is that there can be concatenation errors and sudden discontinuities and, when 

extreme, they can seriously reduce the quality of the output. These poor concatenations 

can be caused by different factors. For example, there may be missing contexts (e.g. 

sounds in particular phonetic contexts) in the speech recordings on which the synthesis is 

based, with the result that the system may sometimes fail to find suitable sounds to 

concatenate. Errors in the processing of the speech corpus may also give rise to problems, 

such as mistaken segmentation, labelling of the sounds, etc.
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The general framework on which the ABAIR system is built is Festival 1.95 which is a 

version of the Festival Speech Synthesis System (Clark, Richmond, & King, 2004) 

developed at the Centre for Speech Technology Research (CSTR) at the University of 

Edinburgh. Festival offers a general framework for building speech synthesis systems. It 

is an open source system from which a number of spcech engines are available for the 

development o f new voices using unit-selection synthesis.

Although robust, natural sounding voices have been created using this system, one other 

disadvantage of the current open source implementation of unit-selection synthesis in 

ABAIR is the large size of the corpus/database used in the synthesiser. A large memory is 

needed to store it - the process of generating synthesis involves searching the corpus to 

locate the most suitable speech segments, and choosing the best candidates. This process 

necessarily takes time, and so the generation of the specch output is slower than it is for 

I ITS synthesis where only parameter values are stored. So, where rapid real time 

responses are needed, HTS synthesis is the optimal choice.

Unit-selection synthesis was used as the characters’ voices in the platforms Digichaint 

and Fdilte go TCD. As the utterances the characters would pronounce were pre-prepared 

in these platforms, it was envisaged that any concatenation errors that might arise could 

be mitigated somewhat by slightly modifying the text input where necessary. It was 

decided that the lack o f buzziness (associated with HTS synthesis, see below) and more 

natural voice quality better suited these applications.

2.6.3.2 HTS synthesis.
HTS is very different from the unit-selection method. In HTS, acoustic models of speech 

are trained using machine learning technology similar to that used in speech recognition. 

This method uses a speech corpus also, and involves machine learning of the acoustic 

characteristics o f individual phonemes of the corpus in the various contexts in which they
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occur (the context thus includes the phonetic neighbourhood, the phoneme’s position in 

the phrase, whether it is stressed, etc.). At synthesis time, the various parametric 

descriptions of speech (to do with pitch, duration and spectral characteristics) are 

predicted from the input text, and these sources of information are used to construct the 

synthetic speech waveform. This method of synthesis generates speech parameters on the 

basis of the models constructed from the training data. Synthetic speech is then created 

using these generated parameter contours.

HTS and unit-selection synthesis both rely upon a corpus of recorded speech. The 

advantage o f HTS over unit-selection synthesis, however, is that to generate speech it has 

far smaller requirements in terms of computational resources. This has practical 

implications such as being able, for example, to store the system on mobile devices which 

would have low-storage capacity. The development of a I ITS synthesis system for 

Connacht Irish was necessary because the unit-selection synthesiser did not fully meet the 

demands of specific groups who wished to use the synthetic voices, such as visually 

impaired users/leamers o f Irish (rapid speech generation is essentia! for applications such 

as screenreaders for the visually impaired). Concatenative approaches can generate 

speech at a faster rate but only to a limited degree. For the dramatic increase in the speed 

o f the speech output often required by blind screenreader users the fully parametric 

approach of HTS is more suitable.

A drawback of the HTS system is that although it produces good quality synthesis, the 

quality of the voice is not as natural as in high quality unit-selection synthesis -  it has a 

‘buzzy’ and somewhat ‘robotic’ quality to the speech output due to the strong harmonic 

structure in the excitation signal (Zhang, Tao, Jia, & Wang, 2008). Separate to the 

problem of ‘buzziness’ there can also be an issue with over-averaging of the acoustic 

models and this can lead to a ‘muffled’ quality in the speech output (Toda & Tokuda, 

2007). It must be noted, however, that the quality is improving rapidly and, furthermore, 

the quality of the output is stable as there are no sudden discontinuities due to poor 

concatenations as can happen with unit-selection synthesis. It is therefore preferable to
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use UTS synthesis in certain applications such as screen readers as its output tends to be 

more predictable insofar as HTS will not produce sudden discontinuities, bad 

concatenation errors or incomprehensible output.

The focus of much of the academic research in speech synthesis is currently being 

directed at HTS synthesis and improvements are being made to the system on a 

continuous basis. Current academic developments are concentrating to a large extent on 

voice modification using HTS synthesis (Veaux, Yamagishi, & King, 2012; Yamagishi, 

Kobayashi, Nakano, Ogata, & Isogai, 2009). This would have immediate significance for 

applications such as those developed in the present project where virtual worlds could be 

populated with characters (all sounding completely different from one other) -  all derived 

from a limited number of TTS synthetic voices.

HTS was used as the method of generating TTS synthesis in the Taidhgin platform 

because of the necessity to produce responses almost instantly, giving the feeling of a real 

time conversation. For a fiiller discussion on this platform see Chapter 3.2.3. By 

evaluating both unit-selection synthesis and HTS synthesis across the three platforms, 

one gets a deeper insight into user preferences and the relative strengths and weaknesses 

of each method in various different contexts.

2.6.4 Building ABAIR voices.
An important task in building any synthetic voice is to select a suitable speaker. He/she 

needs to be a native speaker of the dialect who is a fluent reader, has a suitable quality to 

his/her voice (excessive creakiness or breathiness may be avoided, for example), and is 

comfortable with the task of reading from a screen in a recording studio. A female Ulster- 

dialect speaker, a male Connaught-dialect speaker and a female Munster dialect-speaker 

were selected for the ABAIR project.
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Texts for the recording, which were selected from literary works originally written in the 

dialects of the speakers, were chosen. Some editorial work was done in order to make 

these texts more suitable. Recordings were carried out over several months, adding up to 

a total of about 50 hours. Care was taken to ensure consistency in recording quality by 

attending to details such as continuity of practice in the distance between the microphone 

and the speaker; consistence in the times of day during which the recordings were made 

and the exclusion of extraneous noise or interferences. I’wo people were present during 

the recordings to take care of the running of the software and the feeding of the prompts 

to the speaker as well as taking notes on pronunciations with a view to building up an 

‘exceptions lexicon’.

In order to generate synthesis the text has to be prepared so that it can be fiilly 

represented in orthographic form. This involves the generation of orthographic forms of 

numerals, abbreviations and other symbols. Subsequently, the orthographic forms need to 

be converted into strings o f sounds. The sound system o f Irish is large and complex (see 

Nf Chasaide (1999) and O Raghallaigh (2012)), and this has implications for the Ictter-to- 

sound rules and for the size of corpus needed (as every sound combination of the 

language has to be represented). Irish Ictter-to-sound correspondences, though complex, 

are reasonably regular but any pronunciation the speakers had of individual words that 

did not fit within the general letter-to-sound rules that describe the dialect, were noted 

and stored explicitly in what was called an ‘exceptions lexicon’. The list includes 

common phrases that exhibit features of fluent running speech, such as occurrences of 

reductions, deletions, and cases where the phrase is not uttered as a sequence of 

individual words but as one phonetic word (‘cen chaoi a bhfuil tii?’ -> 

c e: x i: vK i iJ u:). In an effort to ensure that the synthesiser would sound as natural as 

possible, all these features were programmed explicitly into the system.

The corpus was then annotated, a process which involved segmenting it into sentences, 

words, syllables and phonemes. The process was automated using a technique known as 

‘forced alignment’. For more details on this technique see Yoshimura, Tokuda, Masuko,
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Kobayashi and Kitamura (1999). It involved feeding the phoneme strings of the text 

along with its corresponding sound files into the aligner and using a software toolkit to 

carry out the alignment. The Hidden Markov Model Toolkit (HTK), a toolkit for building 

and manipulating hidden Markov models (Young et al., 2009), was used for the present 

implementation of the ABAIR project. Although in practical terms it would be near 

impossible to annotate the full corpus without this automated technique, it is still far from 

perfect and much time is still needed in order to manually correct the annotation so as to 

ensure sounds are labelled correctly. The better the annotation on the corpus, the better 

the synthetic speech output.

Other information was also stored about each segment of speech, such as fundamental 

frequency, duration and context. The context refers to the segments which surround the 

target segment — this is especially important to capture coarticulation, as the acoustic 

characteristics of every sound are greatly influenced by the context in which they occur. 

Context also encompasses the prosodically relevant contextual information, such as 

whether the sound in question belongs to a stressed syllable or not and its position (word- 

initial, word-final, phrase-initial or phrase-final).

2.6.5 Currently available resources.
To date, the approximately 50 hours of recorded speech has been analysed and annotated 

for the ABAIR TTS synthesis system. This includes c. 30 hours of Donegal Irish (female 

speaker), 5 hours of Conamara Irish (male voice, actually from Rith Chaim) and 15 

hours of Kerry Irish (female voice). Along with the synthetic voices, the following 

resources are available to the public on the www.abair.ie website;

2.6.5.1 Phonetisation tool.
The phonetisation tool allows one to view a phonetic representation of any 

word/utterance entered into the system. This phonetic transcription refers to a precise 

description o f the sounds which are to be found in a given language. A description which 

distinguishes phonetisation fi-om ordinary orthography is available for the general user on
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the www.abair.ie website. Note that the letter-to-sound rules are complex in Irish: a 

specific letter/sequence of letters can map to many sounds; for example orthographic m i, 

aoi, ao and i can all represent a single phoneme /i:/ (as in the words lui, maoigh, gaoth, 

and ri in Donegal Irish/ Conversely, a single orthographic form can represent different 

sounds: for example, the sequence W /i’ of <u//imad and mgadh are pronounced with 

differing sounds, /ai/ and /u:/ respectively (in the Connaught dialcct). The phonetisation 

tool is useful to language learners who are familiar with the I PA phonetic alphabet, in 

that the orthography-to-sound mapping is made explicit.

2.6.5.2 Text normalisation tool.
This transforms non-orthographic forms (such as €, abbreviations, numerals, etc. into 

orthographic forms. To take the example of the numerical system, note that it is relatively 

complex in Irish. ‘2’ can be expressed as do, dhd, heirt, dara / doii depending on the 

context in which it arises. Rules are written explicitly into the synthesiser in order to 

handle this and context needs to be taken into account. Other examples of rules that 

feature in this module include the symbols 1/2 as leath (half), €2 as dhd euro (two Kuro), 

2 chailini as beirt chailini (two girls), I no 2 as ceann no dhd (one or two) and seomra 2 

as seomra a do (room two). Text normalisation is useful as a teaching tool for certain 

lessons based on the numerical system, such as learning to tell the time, explaining the 

difference between different types of numbers, etc.

2.6.5.3 Part-of-speech tagger.
One can also access a part-of-speech (POS) tagger on the www.ahair.ie website. POS 

tagging involves a grammatical analysis of each word that is in a given sentence. A label 

is given to the word denoting the word class (e.g. noun, verb, adverb, pronoun, etc.) as 

well as the grammatical form (e.g. person, number, gender, tense, mood, case).

74



Input: Ta —> Label: verb, present tense\ (Translation: am)

Input: me ->  Label: pronoun, I person, singular, (Translation: I)

Input: sasta ->  Label: adjective; (Translation: happy/satisfied)

Figure 2.4. An example of Part-of-Speech tagging applied to the sentence ‘Ta me sasta’ 
(Translation: I  am happy/satisfied) Note the VSO word order in Irish. A POS tagger for 
Irish, developed by Dr. Elaine Ui Dhonnchadha, is available online: 
https://www.cs.tcd.ie/SLP/pos_gle.utf8.html

This process is particularly important in synthesis systems as the pronunciations of words 

often differ depending on the word class to which the words pertain. The word ‘d e i r e a 

d h’, for example, can be pronounced in two different ways depending on the context in 

which it is uttered. ‘Ag deireadh an lae ’ [dJ e t> a] (‘at the end  of the day’) (noun) vs. 

deireadh se i gconai [d̂  e rJ 9 xj (‘he used to always say’) (verb in the imperfcct). The 

synthesiser uses the information generated by the part-of-speech tagger in order to 

determine the correct pronunciation. The POS tagger for the Irish language has been 

developed by Elaine Ui Dhonnchadha, TCD (see Ui Dhonnchadha (2010)).

2.6.6. Summary.
TTS synthesis has, to date, had little impact on education generally, or on CALL. The 

deficiencies in the speech output of earlier systems were such that it was considered 

unsuitable for all but peripheral activities such as talking dictionaries or the reading of 

dictation exercises. Its main use tends to be as a reading facility for those with sight 

difficulties.

In the context of the development of task-based CALL games, the only viable means of 

producing speech is by way of TTS synthesis if the learner is to be free to interact with 

the computer in relatively novel ways. This would include, for example, learners
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responding to the computer using their own newly-composed utterances - the responses 

are novel and so the possibility o f using pre-recorded speech therefore no longer exists. 

The computer needs to be able to process the input and to make appropriate 

responses..The present project uses the newly developed Irish language synthetic speech 

as part of the interactive CALL platforms being developed. The use of TTS synthesis in a 

context such as this is rare for any language, and there has been no previous attempt to 

produce such materials for Irish.

No previous assessment has been done on the quality of the new ABAIR synthetic voices. 

It is crucial that the present study make an assessment of the adequacy of the TTS voices 

in the context of the interactive CALL platforms which are being developed.

2.7 Summary

Chapter 2 of this thesis presents the literature review for the themes o f this thesis as well 

as the theoretical basis for the development of the three CALL platforms which are 

described in Chapter 3.2. The platforms are being developed in the context of the 

teaching of the Irish language. There is, at present, a dearth o f CALL materials for Irish 

and the present project represents one of the few attempts to date to produce task-based 

interactive language learning games for Irish.

This chapter contains a brief outline o f the present position o f the Iri.sh language, both as 

a spoken first language and as a language which is taught to school going children. Irish 

is a compulsory subject for almost all of the school going population. While there appears 

to be a positive attitude towards the language in the population at large it is not clear that 

such attitudes cause a strong motivation for the individual leamer to learn the language.

The Irish language has strong Constitutional support and has sound legal backing as an 

official language both within the State of the Republic of Ireland and as a European
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Union language. Yet, it is an endangered language in that it has no monolingual speakers 

and there are few, if any, domains where Irish is the sole acceptable language. Motivation 

to learn Irish is mixed. In terms of the school syllabus, no differentiation is made between 

those for whom Irish is their main home language, those who receive all of their 

schooling through the medium of Irish and those for whom Irish is just one of their many 

school subjects.

It is suggested that task-based language learning ('I'BLL) activities are particularly 

suitable to a context such as Irish. The task gives authenticity to the language use 

situation. This authenticity equates somewhat to that of situations where learners have to 

negotiate meaning and interact with monolingual speakers o f the target language. The 

virtual world o f the game becomes a type of monolingual universe where the learner has 

come to visit or inhabit.

The creation of virtual worlds which are populated by monolingual speakers of minority 

languages, such as Irish, may confer fiirther advantages in ‘glamourising’ the language 

and giving it parity of esteem with major languages which dominate the modem media. 

This, it is postulated, may in turn increase the motivation of learners.

This chapter briefly reviewed the happy coincidence between the development of CALL 

programs and prevailing philosophical/pedagogical theory. A pre-1970s behaviourist 

approach to language teaching was served well by the relatively unsophisticated 

technology of the time. Since the 1980s the predominant theory of language teaching has 

been referred to as a ‘communicative’ or ‘interactionist’ approach. Such an approach 

assumes that people acquire language best when they negotiate meaning with competent 

speakers of the target language. Learners negotiate through information gaps and acquire 

the language necessary in order to communicate elTectively. Such an interactionist 

approach is the one being adopted in the present thesis. The thesis aims to produce digital
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materials with which the learner can interact, thereby simulating a real-life encounter 

through the medium of the target language.

One branch of the interactionist approach to language has been referred to as ‘task-based 

language learning’ (TBLL). This involves the learner using the target language in order to 

attain some real-world-like objective. Such tasks involve negotiating meaning with an 

interlocutor, real or virtual, in order to successfully complete some task. Tasks arc 

defined in semantic or pragmatic terms, i.e. the objectives associated with the task are 

stated in non-linguistic terms such as acquiring directions, solving a puzzle, etc.

The ability of some computer games to stimulate learning has been reviewed. It was 

noted that there were strong similarities between the general processes involved in 

computer gaming and the processes involved in TBLL. They both involve setting 

appropriate goals, providing verbal/non-verbal input, setting out the rules for the task and 

defining what constitutes success. Game-based CALL programs should share many of the 

characteristics of general computer games in that they need to be attractive, engaging and 

at a level o f difficulty which is appropriate to the cognitive functioning of the 

player/leamer. This chapter deduces the key features which are desirable for game-based 

language learning. The proposed features are deduced from the literature pertaining to 

both computer gaming generally and I ’BLL.

CALL platforms o f the type being proposed need to be highly interactive and able to 

respond to input in a non-linear fashion. They must be able to handle novel linguistic 

input and make appropriate responses. It is also important that they incorporate spoken 

text into their core architecture. Ideally, one would like to integrate a speech recognition 

feature but this is not technically possible at this juncture. Synthetic speech, on the other 

hand, offers much stronger possibilities. As the CALL program is capable o f making 

novel utterance responses, it is no longer possible to use the pre-recorded speech of a 

native speaker and synthetic speech becomes the only type o f spoken text possible. The
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synthetic speech being used needs to be of a sufficiently high quality in order to give the 

learner the appropriate linguistic input so that he/she can fiilly participate in the game. 

The present project needs to evaluate the newly produced Irish synthetic voices in the 

context o f interactive CALL platforms. Chapter 3.2 describes the development of three 

platforms which incorporate the features outlined in the present chapter. They are 

interactive platforms with integrated synthetic speech. Details of the methodologies used 

to integrate the synthetic speech into the platforms is given and it is noted that since the 

ABAIR synthetic voices are still at a developmental stage the necessary modifications 

could be made to the synthesis system so as to ensure a high quality speech output for the 

platforms. The criteria for evaluating the synthetic speech in the context o f these 

platforms are also explored.
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Chapter 3: Research Design

3.1 Overview

Chapter 3 describes the development and evaluation stages o f this study. It details the 

methodologies used to evaluate the TTS synthesis from the ABAIR project in the context 

o f interactive CALL platforms.

Section 3.2 of the chapter describes in detail the development o f each of the three CALL 

platforms (namely, Digichaint, Fdilte go TCD and Taidhgin) which are used in this study. 

Section 3.3 focuses on setting up the evaluation procedures: Section 3.3.1 considers the 

appropriate criteria to use when evaluating CALL platforms and draws up the specific 

criteria deemed appropriate for the present project. Section 3.3.2 considers the evaluation 

o f TTS synthesis and proposes the appropriate criteria for evaluating the present TTS 

synthesis in the context of the CALL platforms which are developed for the project. 

Section 3.3.3 considers the most appropriate evaluators to use for the project and Section 

3.3.4 reviews the techniques which arc used for the collection and analysis of the data. 

Based on the more general literature review of the themes o f the present thesis, as 

presented in Chapter 2, and on the more specific review of literature pertaining to the 

research design and evaluation detailed in the present chapter, six hypotheses are 

formulated in Section 3.4. These hypotheses contain the criteria associated with effective 

CALL platforms and form the basis against which the project is evaluated. Section 3.5 

reviews Chapter 3 and gives a summary of the main points.

3.2 The Development of the Three CALL Platforms

TTie Irish synthetic voices that have been developed up to the time when the present study 

was conducted (a female Ulster voice and a male Connaught voice) have been used to 

explore the use of customised platforms, each of which has its own specific salient 

features. The present project involves experimentation with three individual platforms
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which are designed for 16 -  17 year old learners of Irish who are in senior cycle in the 

Irish secondary school system and preparing for their Leaving Certificate (pre-university) 

examination. While each has been selected to be included because of the modernity and 

attractiveness of its graphics which, it is hoped, will add value in terms of its appeal and 

motivational potential for learners, they are, however, distinct from one another in their 

structure, content and approaches.

The present stage of development for all three platforms that arc part of this thesis is at a 

proof-of-concept level. The focus of the study is on the suitability of synthetic voices in 

Irish for use in CALL. It may be argued that the use of digitally-recorded voices would 

be the most suitable in the case of two of these platforms {Digichaint and Fdilte go TCD) 

since they are based on a limited number of pre-determined speech samples in their 

current forms. I lowever, it should be noted that the present implementations of these 

platforms should be seen as prototype shells which could, in principle, be exploited by 

teachers and further developed, filled with different storylines, etc. targeting different 

aspects of the language to be acquired. To this extent, the true value of using the synthetic 

speech is that it would permit open-ended exploitation of the platforms without having to 

commit resources to recording natural voices each time. In the case of the third platform 

(Taidhgin) the learner may make an unpredictable input and this will be read by the 

synthesiser. This is the only type o f situation in which synthetic speech is the only 

practical response to the needs of the exercise. If the synthetic voices prove successful in 

the context of the above platforms then the development of games with higher levels of 

interactivity where the learner can have more direct linguistic input into the game will be 

possible. In the context of greater interactivity, pre-recorded voices would not be possible 

because the input from the learners would be unpredictable.

In all three platforms I have tried to stick as closely as possible to the principles of task- 

based language learning, as set out in Chapter 2.4. The development of such materials 

can be both expensive and time-consuming and beyond the practical means and ability of 

an individual research project. Schrooten (2006) describes the difficulties o f creating
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ideal materials, given the technical and financial limitations within which his project 

operated, and concluded that the construction of an idealised platform was frequently not 

within the capacity of small budget projects. For the present purposes, I was particularly 

lucky in being able to take advantage of the output fi-om two highly specialised projects 

being conducted within Trinity College, Dublin, namely The Language Trap (Peirce & 

Wade, 2010) and Metropolis projects (O’Sullivan & Ennis, 2011). It was possible to 

mould each of these into a platform which was as close to perfection, in terms of fitness- 

for-purpose, as one could hope to get.

It was possible to incorporate synthetic voices into these platforms giving obvious 

benefits for learners of Irish. The voices make available native-like speech models which 

can deal with novel materials (such as novel dialogues composed by learners/teachers) 

for use in classrooms, or for other learners who have little or no connection with Ireland 

and do not have easy access to native speaker models. It would also contribute 

substantially to the debate on the use of synthetic voices for CALL projects which allow 

for a high level of interactivity between player/learner and computer.

Because the three CALL platforms are quite distinct from one another, conclusions may 

be drawn in relation to the relative strengths and weaknesses of each. It is intended that 

this will add to our knowledge and contribute to the future design of games. A detailed 

description o f each o f the platforms, in turn, is given in Sections 3.2.1 (Overview of 

Digichaint), 3.2.2 (Overview of Fdilte go TCD) and 3.2.3 (Overview of Taidhgm). A CD 

accompanying this thesis gives a sample video of each of the platforms and how they 

appeared to pupils.
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3.2.1 Overview of Digichaint

3.2.1.1 Original platform: The Language Trap.
Digichaint is an adaptation from the ‘Language Trap’, a language learning game which 

was developed by the Knowledge and Data Engineering Group, Trinity College, Dublin, 

by Dr. Neil Peirce and Prof. Vincent Wade (Peirce & Wade, 2010). The ‘Language Trap’ 

was an output of the Elektra project, an EU funded European interdisciplinary research 

project supported by the priority “Information Society Technologies” (1ST) within the 

sixth framework programme. It was an interdisciplinary research project which aimed to 

promote technology enhanced learning in a variety of disciplines through the use of 

modem computer games (see www.eIektraproject.org). The game was developed as an 

online casual educational game for the teaching of German language to students who are 

preparing for the Irish Leaving Certificate. It is a role playing adventure game which has 

an interactive dialogue system and features synthetic speech in both English and German. 

In each of the speech encounters the learner is given a menu of possible speech turns in 

written form. These choices vary in their lexical and syntactic complexity to allow for 

learners of varying ability levels. When a particular utterance is chosen it is spoken by the 

synthetic voice. Each utterance is given a star rating according to its perceived level of 

difficulty. I ’he learner gathers game points according to the appropriateness of his/her 

.selection.

By way of storyline, the learner takes the persona of a newly qualified secret agent who is 

given a companion agent to guide him/her. They enter a hotel and mingle with German 

speakers. The learner is given encouragement and advice by way of a friendly companion 

or hypertext. It has an accompanying dictionary provided by hypertext but the player 

loses a star by consulting it.

The developers of the ‘Language Trap’ prioritise its gaming aspect and claim that the 

language learning experience arises from participating in the game. They used the 

ALIGN (Adaptive Learning in Games through non-invasion) system to personalise the
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experience of moving through the game for each learner. The learner’s ‘moves’ through 

the game determine the feedback he/she will get and the directions in which he/she will 

be pointed.

Figure 3.1. A Scene from the ‘Language Trap’: a screenshot showing the graphics and a 
selection of the male and female characters in the ‘hotel’ area.

3.2.1.2 Adaptation: Digichaint.
Digichaint, adapted from the Language Trap, is aimed at 16-17 year old students with 

specific application to the Irish language Leaving Certificate syllabus in mind. It is 

designed specifically for the aura! and oral components of the syllabus. Students are 

expected to have had exposure to the three dialects of Irish and all three have 

approximately equal representation in the aural examination. To date, the Connaught and 

Ulster dialects have been incorporated into Digichaint.

Like the Language Trap, Digichaint is also in the form of an interactive guided dialogue 

that allows students to progress through a virtual world using the original Language Trap 

graphics of a hotel and its surrounds. Learners are given the task of conversing with
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various characters that form part of the game (see Figure 3.1). The dialogue involves the 

user selecting phrases from a menu of up to four possible options shown on the screen 

(see Figure 3.2) as a response to questions/statements produced by the game (see Figure 

3.3). These are all spoken with synthetic output fi-om the ABAIR TTS synthesiser.

The specific scenario developed for the Irish game involves a search by the principal 

character for the missing half o f his/her winning Lotto ticket. He/she had tom the ticket 

the previous evening, mistakenly thinking that it was not a winner. He/she is quite sure 

that the missing half of the ticket is in the hotel and someone may possibly have 

identified that it had some of the winning numbers and realised the error made. The task 

is to interrogate the characters encountered without revealing one’s true purpose in order 

to avoid the possibility of being double-crossed. The learner has the task of finding the 

character who holds the other half-ticket by following hints and directions given by the 

various characters encountered as the game progresses. There is a negotiation involved at 

the final stage of the game, when the holder of the other half of the winning Lottery ticket 

has been discovered, so as to get the best deal when it comes to splitting the winnings.
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N ach bhfuil an  t t  9 0  hM ainn?

Figure 3.2. A Sccnc from Digichainf. a scrcenshot showing four utterance options for 
learners in the ‘hotel’ sccnc in the Digichaint game.

The game features linguistic adaptivity. “Adaptivity refers to a technological system’s 

ability to dynamically adjust its behavior and settings to an individual user at use-time” 

(Wang, 2008, p. 19). The language level of the game adapts to the user’s language level: 

as the user chooses more complex structures, the options on offer become more complex, 

accordingly. Performance feedback and motivational support are provided through a 

particular companion character in the game who, when requested, will tell the player that 

his/her selections are excellent, good, poor, etc. Meta-cognitive hints on how well the 

player is doing appear as thought bubbles linked to the main character. These include 

phrases such as “Ta ag eiri go maith liom, caithfidh go bhfuilim ar an mbothar ceart”, 

( I ’m getting on well, I  must be on the right track), “B’fheidir gur cheart dom triail a 

bhaint as frasai nios deacra a lisaid” {Perhaps I should try to use some more difficult 

phrases). The aim of these hints is to draw the learners’ attention to the meta-linguistic 

aspects of the game. They encourage the learners to have the confidence to work towards 

the more difficult version of the game if they have been performing well up to that point.
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The duration of the game is approximately 25 minutes, varying a little depending on the 

level of difliculty at which one plays the game and one’s agility at navigating the screen.

Td a  fhlos agat f6in Bionn ciuas 
ag an gclai

Figure 3.3. A scene from Digichaint illustrating turn-taking: a screenshot illustrating 
turn-taking in the Digichaint game; learner choices are shown in blue, the responses 

generated by the game are shown in green.

Various forms o f personalisation are incorporated into this game. Learners can select 

their main character by gender or by dialect (male character with Connaught Irish or 

female character with Ulster Irish). We are currently limited to these two synthetic 

voices. In order to provide for the more extended cast required for the game, we have 

added some pitch and speed manipulations in order to differentiate the voices from one 

another.

Digichaint offers a core design feature which puts the user in control of the direction of 

the game. The users can determine the other characters with whom they will interact.
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Their choice of interlocutors will determine their success in getting through the game and 

achieving a successful outcome. The linguistic turns are limited to four or five choices 

from a predefined menu for each encounter. The choices vary both in syntactic 

complexity and pragmatic suitability for the context. An incorrect choice leads to a loop 

which directs the player to a set of choices that will set them towards the correct path 

through the game and does not add to the player’s knowledge of the plot. The player must 

make judgments as to the value of the information which hc/shc succeeds in eliciting 

from his/her conversational partner, thereby drawing on his/her cognitive process at a 

linguistic and at a supralinguistic level.

At the end o f the game learners are given feedback on their path through the game, on 

their star rating and on the words/phrascs they looked up in the dictionary (see Figure 

3.4). They may transfer this information to their own files for fijture revision.

Game Summary:

Stars Earned: 256

Stars Lost/Spent: 6

Total number of dialogues: 69

Translations requested: 2

List of translations:

(‘ar ball’: in a while);

(‘amuigh faoin ngrian’: out under the sun);

Figure 3.4. Digichaint feedback: an example of the type of feedback given to the learner
after playing the Digichaint game.
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3.2.1.3 Development of Digichaint.
The Language Trap was chosen because its architectural design allowed for its 

development into the type o f platform which should prove productive for language 

teaching purposes. Section 3.3 outlines what are considered to be the most desirable 

features of a CALL game. The following section gives an account of steps necessary for 

the adaptation of the Language Trap into the readapted game Digichaint.

A storyline was first written. This needed to have an Irish context and a legitimate 

narrative. It had to be written using the appropriate dialects to suit the available synthetic 

voices. The parts for the female characters had to be written using the Ulster dialect and 

the parts for the male characters had to be written using the Connaught dialect so that the 

conversation in the game would sound as natural as possible. The language difficulty 

level was intended to be such that it would be comprehensible to an Irish Leaving 

Certificate learner. The options for each conversational turn had different difficulty levels 

within them and this was intended to give variety to users with different ability levels.

Two versions of the game were written. One for a possible male main character and the 

other for a possible female. This required differences to the references, for example: in 

the female main character version phrases such as “maith an bhean” {̂ '’good on you” said 

to a female) are used by the other characters whereas if it’s the male who is the main 

charactcr this would be scripted as “maith an fear” (“goofi? on you ” said to a male). For 

the purposes of the evaluation, the plot with the female as the main character was used. 

This was to ensure that all respondents evaluated exactly the same version of the game.

The script was bound by the ‘Language Trap’ surrounds and architecture. The following 

features needed to be encompassed:

• scripts needed to be written for 8 characters in total (6 male and 2 female) as well 

as the main male/female character
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• it had to be located in the surrounds of a hotel

• it had to go through 4 difierent scenes in a predefined order

• it had to meet ccrtain characters in certain scenes in a definite order, as was

predetermined by the ‘Language Trap’

• incorporated into the script were clues given to complete the task — care had to be 

taken of the order in which these clues were presented so as to gradually build up 

a store of information for the main character which allowed him/her to make 

logical infcrcnces for the completion of the task in hand. One had to be aware of 

not unduly burdening the cognitive load of the player by having clues too 

scattered from each other or too subtle

These were the restrictions, but there was also a considerable freedom possible in the 

adaptation.

• there was no limit on the number of conversational turns which the characters had 

for any one conversation

• there was no limit on the number of choices offered to the user for each

conversational turn

• I was free to plot the steps which a user could take through the game -  for 

example, if they chose an inappropriate utterance they could be sent back to a 

previous conversational turn and invited to reconsider their options. Due 

consideration had to be given to the ‘flow’ o f the game so that users would not 

become frustrated with it and loose interest

• 1 was free to give between I and 5 star ratings to each of the utterances

• a dictionary file was included and there was no limit in the number of entries 

which it could hold
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An introductory text for each o f the four scenes was written in English in order to give an 

overall picture and ensure that every language learner understood the format and plot of 

game. They are as follows:

Your Lotto numbers have won!! Great!!

But hoW on...you only have half the licket. 
The other ha!f is missing. You must have 

tom  it earlier. It must be in the hotel.

Has som eone got it?

INVESTIGATE DISCREETLY!

Oo not let many know your mission.
Too many will want too big a  share of the prize money!

' '  .M. ■; 1 .
C ontinue.;..

Figure 3.5. Initial Introduction to Digichaint — Scene 1 — The Gardens.

92



Talk to the guests, find out what you can but remember 
above all - 

Don't give too much away about yourself!

Continue..

Fifrure 3.6. Introduction to Di^ichaint -  Scene 2 - The Hotel Lobby.

The guests were right about the guy in the white suit! 
He must be the person who has the other half of the ticket 

seeing a s  he wants to meet in the restaurant.

Have another quick chat with the gardener now to see  
whether he'll have any last minute advice for you.

You really need the other half of this ticket back.

Continue.

Figure J. 7. Introduction to Digichaint — Scene 3 -  Outside the Hotel.
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"  Hmm. All bets are off now.
There are a lot of people Interested in a share of your win.

You need to negotiate the tiest deal you can.
Try your t>est to ensure you doni give away too big a share 

of the prize money.

Continue.

Figure 3.8. Introduction to Digichaint -  Scene 4 - The Restaurant.

115 dictionary entries, which gave the Knglish translation of particular words and phrases 

in the context in which they arose in the storyline, were added to the game. 

Words/phrases, which gave access to the dictionary, appeared underlined in the text 

presented to the learner. By clicking on an underlined word, the English translation o f 

just that word appeared immediately in the same speech bubble.
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OQ teocht or do c^ioU coining to  your senses
foo\ dhe\^eodh f in o lly
oon dul os no choice
or cnor or  b i th o t oW  (o t o i l )
eo g ro v th e o^gonised
spoist«oi^«ocht s tr o l l in g  /  rowbling
Offuch fooin  ngrtor out unde' the sun
o iP tg h n o tice
0 dhoth o r  bvth nothing o t o i l  (conuin t Ulodh)

noise
n to r th(«g oon suntos ct6 I d id n 't  poy him ony o tte n tio n
fd dtoobh d« obout thot
an gnosto very Quickly
o ird  or b i th ony no tice
somhlaxgh imagxne

jocket
culoxth s u it
fd\nr>« c lu a ts t eorring
cogor l is te n ,  ( . . . o r  ‘inhispe'*’)
Is  onhlOK^ our I t  i s  such t h o t . ..
Ld ddr sool ^ I t ' s  o greot doyl ( fo r  us)
ciW  o r b ith onyhow
d«xfir ht('*ry
c \f \d h  n* r u  see
td  on sool ino chiseoch L ife 's  0  niess!
Q{| cur os d u it onnoying /  t'^oubling you
td ln  i bponc r «  in  tfxjuble
T\ocfo\dti on soHTiro^ Is  ^dsfoxdh on f*or Things « iU  improve m th  t in e  /  I f \ l  be a lr ig h t  in  the long run.
bovl 6 Oh\o o**t os opening so lu to tio n : 'Cod h eo lth  to  you’ OR 'fo irp lo y  to  you'
Is «6r on chobhoir tu You're 0  g reo t help
09 b o iU u  l io n leo v in g
OQ o ir« o ch td il fee lin g
Is  beog sc«ol noch •t>lonn og (Tom) hos oU  the gossip
•o cd n to honest
Go fitM  d u it The S(y"e to  you (onswe*' to  'B oil 6 Ohio o r t )
rdmhovU* '■ontUng
og dtenofflh imnl duit Kiorrying you
Nilim Chun f io c o x l o c hyr onn r «  cowing s t '^ ig h t  to  the point
cuftho dinn ogoinn completed /  put behind us
og ^oxr« wotching
n«ort dooine lo ts  0  ̂ people
o r  mo cho»*ipO'‘d '■eloxed /  comfortoble
duovs p rize
i s  booloch r *  o^roid
cod chuig« nhy (•■ c ^  fd th ) (pronounced: 'tu ig e ' contiint Ulodh)
n io r nhothoigh I d id n 't  no tice

Figure 3.9. Excerpt from the Digichaint Irish-English dictionary file.

Once completed, the narrative for each o f the 8 characters had to be written into an xml 

file. A total o f 868 utterances were written for the game. A visual representation o f the 

xml file was available in the form o f an Adobe AIR-based dialogue editor developed by 

Neil Peirce for the ‘Language Trap’. T'he appropriate labelling was done for each 

utterance by editing either the xml file directly or by using the dialogue editor file as they 

are interconnected and an update in one automatically transfers to the other. The labelling 

for each utterance was as follows:
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• includc star rating

• whether the utterance was considered appropriate/inappropriate in the context

• its standing as an opening turn or a response turn

• the choice o f subsequent utterances allowed from that point

• a unique ID for each utterance

<dla'log choracter'-’’double_ogent'' id-"Dialog99” x-'1507’' y-"851">
<statement nextdiolog«"bye3" id-"2‘' '■ating-'Z" co'"’‘ect-''tnie">

<value>Td c in n te  90 b h f u i l  on f r e o s t o l o l  se o  s d i t e  so  s c 4o l .< /v o lu e >
< re sp o n se > Is  d b ig h  Uom  90 b h f u i l  s e  09 i o 'r o i d h  lo b h o i r t  le o t .< / r e s p o n s e >

</statenent>
<stotement n e x td ia lo g » ”b y e3" ic)»"3 " '• a t in g - " 2 " c o > T e c t« " tru e ">

<volue>T6 on ceo>*t o g o t och  t d  r6 -d tv ionoch  l e  to p '^ o in g t s i o r  o n o is .< /v o lu e >  
<pesponse>T<5 s i  s i n  f l o f .  C o i th f id h  t ii  d ’O'-du 0 th o b h o i r t  don b h f r e c s to lo t .< / r e s p o n s e >  

< /s to te m e n t>
< s to te m e n t n € x td io lo g -" b y e 3" ■.d»"4 " '•o tin c )- '’3" c o r r e c t - '  t r u e “>

■ evoluoT uig iin . Ni ^ p o i t h i m  go <noith son  d i t  s e o .< /v o lu e >
< p esp o n se> Is d 6 ig h  lio m  go b h f u i l  on f r e o s t o l o i  og io r r o id h  lo b h w ir t  l e o t .< / r e s p o n s e >  

< /s to te m e n t>
</diolog>
<diolog character--"double_agent” \d-"0\alog222'‘ x-"2130" y-"408">

<stote«ient nextdialog«”bye4'’ id-"3" '•ating-"3" correct-"tnje">
<volue>G obhfoifnid b e i r t  90 B o ile  Atho C l io th  <nor s in .< /v o lu e >
< re sp o n se > C e o th ro r o g o in n  o b h e id ti og du l onn i s  b o o lo c h !< /re s p o n se >

</stote«ent>
< /d io lo g >

< /d io lo 9 s>

Figure 3.10. Sample o f the Digichaint game narrative as written in xml.
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Otalog editor - lane_tr*p.«ml

0 «rm «n .ouM l m tn a g tt  companion o*rm «n,.w altcr 9*rm «n.9u«M 3 9 *rm«fi .fu M t2  darhman douM*.

Figure 3.11. Sample of the Digichaint game narrative in dialogue editor mode.

Figure 3.11 above gives a visual representation of the possible conversational turns 

between the main character and another character. They can meet on a possible six 

occasions and the tum-taking plot for each of the possible meetings is represented above.

An enlargement of one such meeting is represented in Figure 3.12 below. On the top line 

is the initial choice of four utterances representing four different levels of difficulty. 

Picking any one of these four leads to the next line where there is another choice of four. 

On the third line there is one inappropriate utterance which, if  chosen, leads one back to 

Line 2. Similarly, on the fourth line there is one inappropriate utterance which leads back 

to Line 3. Similar plots were constructed for the exchanges between the main character 

and each of the 8 characters.
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Figure 3.12. Enlargement of a selection from dialogue editor shown in Figure 3.11.

When the narrative was successfully installed it could be uploaded to the game and the 

text could be viewed instantly.
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Creating Soundfiles for Digichaint

Sometiincs there is a difference between the written form in Irish and the spoken form.

For Digichaint, I needed to keep the speech as natural as possible and true to the dialect.

In order to do this, variations (indicated in boldface below) on some utterances were 

created, for example:

• me fein (written) ^  me fhein (spoken) [Translation: myself]

• noimead (written) - > bomaite (spoken: Ulster dialect) [Translation: minute]

• cuardach (written) ^  cuartu (spoken: Connaught and Ulster dialects)

[Translation: search]

• eigin -> eicinnt (spoken: Connaught dialect) inteacht (spoken Ulster dialect) 

[Translation: some]

These were entered into a separate xml file. I now had two separate xml files for the same 

game -  one which dealt with the written text to be presented on screen in the game and 

the other which was used as inpul to the synthesiser.

A python script was used to connect the ‘spoken’ xml file to the ABAIR synthesisers. All 

female characters were directed to the Ulster dialect synthesiser and all males to the 

Connaught one.

The output from the synthesisers came as 868 .wav files (see Figure 3.13), effectively, 

incorporating the sound, and 868 separate xml files (see Figure 3.14) which plotted the 

phonetic transcription of each of the utterances individually. The sound files were then 

inspected. In the case where concatenation errors/unintelligible output was generated by 

the systems’ letter-to-sound rules I was then able to inspect the relevant xml file and 

manually adjust the phonemes. This was reprocessed in order to generate a higher quality 

sound output. The corrections made became upgrades for the synthesisers in that in future 

when these sounds are entered the synthesiser will use the upgraded version.
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soumlf emaic.germ... 2_Oialog 1 .1  wav
H  so jndfem ale_9 trm  
fi so jndfem ale_germ  
H  so jn d fem ale .g c rm  
H  sojndfem aIc.Q crm  
H  soundfem ale.germ  
H  50undfemale_germ 
H  soundfefnale_g<rm 
H  soundfem alt_9crm
■  so jn d fem ale .g c rm  
H  so jn d fem ale .g e rm  
B  so jn d fem ale .g c rm  
H  soundfem ale.germ
■  so jnd fem al* .germ  
H  soundfernale.germ  
H  soundfem ale.germ
S3 r  A - m  n

2_Dialog 1_3_ 1 wav 
2_D ialogl_4_l wav 
2_DiaIool_5_l.w av 
2_Dialoq2_0.1 wav 
2_Dial092_ l_ l.w av  
2_Dialog2_2_l.wav 
2_Oialog2_3_l.wav 
2_D ialog3_l_l.wav 
2_Dialog3_3_l.wav 
2_Dialog3_4_l.wav 
2_Dialog3_5_ 1 wav 
es i2_stan_ l_ l.w av  
esi2_staa_2_ l.w av  
esi2 .s tart_3 .1 .w av  
est2_siart_4_l.w av

Figure 3.13. Soundfiles as generated by the ABAIR synthesis system.

v ers io n * 'l.w  f>
<uttePonce in p u t_ s tr in 9-"T i#xE l,d  on proghos s in  ri»xF3;6H»xEl;d"Cl." ncie*"20110813.032322.xm l'> 
<sentence lnput_stf'.ri9 -"T&#xEl,d on proghos s in  ,d -d . '  sound‘ ile''om >-'?0n08n_032322_001">
^token tnptit.string-"SILENCE.TOKEN">
<Mord input.string-"SILENC£_TOKEN'' trons_sou'‘ce-"l> tte'-ance.py ' t'-ons_ou tp tit_ fo '-« :t- 'f in a l">
<sylloble>
<phonene s>"nbol-"sil"/>
</syU oble>
</word>
</totten>
ctoken tnput.string-"TM xEl;d">
o n rd  input_strinq-"t&»xEl;d" Chunk5t0't-"1">
<syll<*le  s tre s s -" l" >
<j>hone«ie syw bol« 't"/>
<phonem symbol»"aa"/>
< /sy llob le>
</»iord>
</tokeft>
<taken in p n t .s t r m g - ’on 'v  
<Nord inpu t.stP ing -"an">
< sy llab le  s t r e s t - ‘ l'">
<phonBne sywbo’ -"^" />
<phone«ie sywbo';-"nn'/>
< /sy llab le>

</toker»>
<token vnpu t_string -”pra9has”>
<Nord input_strin9«'pr<ighc5">
<syU oble s t r e s s - 'l " >
<phone«ie syrtX)l-"p"/>
<pho«*«ie symbol-"p"/>
<pnonem sy « ib o i-"a f/>
<phonem synibol»'s”/>
«/syU oble>
</wortl>
</token>
<tokfrn in p u t_ strin g -"s in ">  
onord in p u t_ s tr in g -’ sin">
< sy llob le  s t r e s s » 'l" >
<phonem sy«i6o':-"sj"/>
<phon«ie synbol-“f / >
<phon«ne sy»ibol-"nj"/>
< /sy llab le>
</*n>rd>
</token>
<taktn in p u t.s tr in g - 'rS J tu f  J ;to # x E l;d''d->

Figure 3.14. xml files as generated by the ABAIR synthesis system.
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In the final phase of creating the soundfiles for Digichaint adjustments were made to the 

pitch and speed of the original output from the synthesisers so as to make the various 

characters sound different from each other (effectively, generating 12 characters from the 

available 2 synthetic voices). This was done using Ableton Live, software designed, 

essentially for creating, producing and performing music. This system for adjusting the 

voices was chosen simply as the best available at the time. Adjustments were made to the 

pilch and speed of the speech output, in the extreme cases, this resulted in rather 

unnatural voice qualities with, perhaps, a menacing ring. This is the only option currently 

available although it is not optimal. It is known that changes (especially large changes) in 

a speaker’s pitch entail concomitant changes in voice quality (spectral tile, etc.), and 

current parallel research in the Phonetics and Speech Lab at Trinity College is directed at 

elaborating the kinds of changcs involved and how they can be incorporated in synthetic 

speech. Altering the pitch alone in synthesis will impoverish the naturalness of the output 

(Gobi, Bennett, & Ni Chasaidc, 2002). Note, however, that care was taken so that the 

changes made to pitch/spced did not result in any major loss of intelligibility. Given the 

fact that some of the characters in the game inevitably had less natural, and sometimes 

even rather menacing voice qualities, one must expect this to be reflected in the ratings 

given to the synthesis quality, and attractiveness in the evaluations.

Current research in the Laboratory is directed at developing the HTS synthesis system in 

ABAIR in such a way as to allow adjustments to voice quality and pitch and it is hoped 

that this will allow us to ‘create’ a more natural sounding cast o f characters for these 

games, on the basis of a limited number of ‘original’ voices. In the present 

implementation, an effort was made to ensure the adjustments suited the characters, for 

example, the villain of the plot has his speech adjusted to a considerably lower pitch 

which gives this voice a menacing and rather eerie ring. The speech for the main 

characters, i.e. the principal male and female, was left unadjusted and the rest of the cast 

had to sound significantly different from them. The main characters had the best version 

o f the voice because they had a bigger conversational output than any other character.
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3.2.2 Overview of Failte go TCD.
The Faille go TCD platform is primarily geared at the development of listening 

comprehension skills. The platform is based on a virtual reality scene developed by Dr. 

Cathy Ennis and Professor Carol O ’Sullivan as part of the Metropolis Project at the 

Graphics, Vision and Visualisation Group, Trinity College, Dublin. The Metropolis 

project was funded by Science Foundation Ireland. For more information see the project 

website (http://gv2.cs.tcd.ie/metropolis) and O ’Sullivan & Ermis (2011).

In this virtual reality scene, the user can navigate around the Front Square of Trinity 

College, mingling with the crowd, and may eavesdrop on ongoing conversations among 

groups o f students.

Figure 3.15. Virtual conversers in the Metropolis scene (Fdilte go TCD).

Graphics for this platform were developed for purposes not related to language learning. 

They were intended as an emulation of real-life movement by people. The animated 

characters are created using motion capture data of real conversations between actors 

originally conducted in English. Motion capture involves recording the movements o f the 

joints of actors: these movements are then transposed to the animated characters in a 3D
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application. Since its mainstream introduction in the early 1990s, motion capture has 

become one of the major tools for 3D character animation (Mitchell, 2012, p. 76).

I have been able to exploit this scenario in order to create a multimedia language learning 

tool by adding synthetic Irish dialogues to the movements o f the characters. The purpose 

o f using this platform was to investigate if a visually rich virtual environment with added 

synthetic Irish voices would be stimulating for second level learners of Irish. It is 

intended that the dialogues would be authentic in terms of both their language content 

and the life-like motions of the characters. This particular platform was selected in order 

to study the validity of views that the nearness of the graphics or avatars to real-life 

human interaction, the better. Doughty and Long (2003, p. 58) claim that “new 

knowledge is better integrated into long-term memory and more easily retrieved if tied to 

real-world events and activities” . “Relevancc can also be increased by building realistic 

characters (Dickey, 2007) or placing the game within familiar environments (Warren, 

Dondlinger, & Barab, 2008)” (McClarty ct al., 2012, p. 20). 1 tried to have the topics of 

the conversations as authentic as possible. They refer to themes such as student 

employment and social activities.

The platform offers learner control in the sense that learners can manipulate the screen so 

as to zoom into different conversations which are happening simultaneously in the Front 

Square of Trinity College, Dublin. The ftill version of the platform has multiple 

conversing groups, and for Failte go TCD six short interactions involving different 

conversing groups were prepared. One two-minute video excerpt was selected to be 

presented to the learners in the present study. This was done for evaluation purposes so as 

to ensure that all those evaluating the program were looking at the same graphics and 

listening to the same language content.

Faille go TCD, as it is used for the purposes of this project, offers neither choice of 

linguistic turns nor choice in the manipulation of the characters, as was integral to
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Digichaint. Its strongest features are the clarity and familiarity of its setting, the quality of 

the animation and the highly developed sense of body movement of the virtual characters.

The educational objective o f this particular adaptation is to train listening comprehension 

skills and to act as a stimulus for classroom discussion in Irish, the target language. "I’he 

linguistic content of each dialogue is tailored so as to contain particular vocabulary and 

grammatical constructs and to cover specific conversational topics. These arc drawn from 

the I.eaving Certificate (pre-university) examination curriculum, and are pitched at an 

appropriate level of difficulty. Each dialogue is between three and five minutes in 

duration, and has been written for a specific group of virtual conversers in the scenc.

The multimedia scenario presented in Faille go TCD is particularly useful for the present 

purposes in that it acts as a platform on which the TTS synthesis may be readily tested. In 

principle, it would be, technically, a relatively easy task for teachers or learners to add 

new dialogues to the groups of conversing characters. One could envisage at a future date 

that this type of platform could be used in a language teaching situation so that learners or 

teachers could add new text to complement their material. It could act as a stimulus for 

learners to use their own creativity in the production o f new scenes and its use need not 

be confined to that of the learning of Irish. In this type of scenario, TTS synthesis would 

form an essential part of the platform since the dialogues would be unpredictable to the 

program developer.

This type of activity may be seen as promoting autonomous learning in that it may 

supplement classroom activities, allow the students to use their computer to learn 

individually and facilitate their own creativity in producing new dialogues for a virtual 

world (Abu Shawar & Atwell, 2007b).
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3.2.2.1 Development of Failte go TCD.
Access to six different excerpts from the Metropolis program were made available to me. 

These excerpts were composed of groups of three characters in different parts o f the 

Front Square of TCD. The camera begins with an aerial view o f the Square and can zoom 

in to different points where the characters are conversing.

I first decided on student employment and their financial positions as a topic which 

would be o f relevance. 1 then studied the body movements, the order in which the 

characters spoke, and the general mood of the excerpt. I constructed dialogues by 

carefully noting the timepoints and durations of the accentuation or focus in movement of 

the virtual characters (i.e. where the characters shifted weight from one foot to the other, 

for example, or stretched their arms in a particular direction). A script was written to fit 

these time points.

In all, scripts were written and material prepared for 5 videos. Having consulted with a 

pilot group for their reactions, a 2:07 minute excerpt which showed a conversation 

between two males and one female was chosen for the evaluation. For each video, text 

was sent to the ABAIR synthesisers in order to generate sound files for the individual 

sentences in the scripts. As was the case for Digichaint, the scripts had to be as true to the 

dialect as possible. A manipulation of one of the male voices was necessary since there 

were two male characters in the scene that was chosen for evaluation. This was processed 

in a similar manner to the voices in Digichaint using the Ableton Live software.

The next step in the development was importing both the video footage from the 

Metropolis environment and the ABAIR-genQr&ieA soundfiles into iMovie, video editing 

software on the Apple Mac. This software allows you to drag an audio file over the video 

frame and pinpoint exactly where you would like it to begin playing (see Figure 3.16).
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Figure 3.16. Combining audio and video files using iMovie for Fdilte go TCD.

It was necessary to divide up some of the sound files. The longer sentences were 

segmented so as to ensure that focal words in the utterance were synchronised to body 

movements, such as a wave o f the hand or a foot movement, as these tend to be 

associated with the giving of emphasis to a particular word or phrase. Focal 

words/phrases were attached to focal movements. This was in an attempt to make the end 

result seem as natural as possible. See Appendix A2 for full text.

3.2.3 Overview of Taidhgin.
Taidhgin is a '‘chatbot’ or conversational partner. A detailed review of chatbots is 

presented in Chapter 2.5.4 above). The name is derived from the phrase in Irish 

“Tuigeann Tadhg Taidhgin, ach m thuigeann Taidhgin tada” (translation: ‘Tadhg 

understands Taidhgin but Taidhgi'n understands nothing’). ‘Taidhgin’ is the diminutive 

version of Tadhg and the name suggests a subservient role for him in any dialogue 

interaction.

The most salient feature of this platform is its interactivity, it can process novel 

utterances fi"om the player and give appropriate responses so that a reasonably realistic 

discourse can be built between the player and the computer.

106



Taidhgin was introduced as a means of encouraging linguistic interactivity between the 

learner and the computer. It was essential to have a TTS system attached to this platform 

since the learners are free to input self-composed conversational turns. Only a TTS 

system can deal with this unpredictability in the input from the learner.

The present chatbot, Taidhgin, does not claim to have any particularly innovative features 

in its design. Rather, it is being tested in very limited domains for its suitability as a 

platform on which the synthetic voices of A BAIR may be tested.

3.2.3.1 Development of Taidhgin.
Taidhgin was built using artificial intelligence markup language (AIML), an XML-based 

open-source programming language which was developed by Dr. Richard Wallace and 

the Alicebot free software community during 1995-2000. Taidhgin is hosted and run 

from Pandorabots, a ‘free open-source-based community webservice which enables you 

to develop and publish chatbots on the web’ (Pandorabots, 2013).

Students using this interface could ‘chat’ with Taidhgin by typing natural language 

questions and comments in a text box and having Taidhgin respond with an appropriate 

answer. Taidhgin was designed to hold a conversation with students within a specific 

domain -  the most common introductory topics in the oral examination at Leaving 

Certificate Irish level. These include: general greeting; name; age; where you live; 

members of your family; hobbies; favourite holidays. The responses that Taidhgin gives 

contain questions and implicatives that direct the user to continue the conversation. 

Taidhgin also has conditional strategies to direct the user to specific topics when user 

input could not be recognised.

Taidhgin is represented by a 4-minutc mp4 video of a very animated, smartly dressed 

monkey, typing into a laptop (see Figures 3.17 and 3.18). The video plays on a
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continuous loop cach time Taidhgin produces an uttcrancc and remains frozen while 

Taidhgin is quiet and the student inputs to the system. The animated monkey along with 

two other suggested avatars were presented to a pilot group o f 10 second-level students 

(the target group for this study) and they were asked to choose their preferred agent. 

Taidhgin was selected as they considered him to be ‘entertaining’ and ‘fun to talk with’ 

and because the video crcatcs the impression of an enjoyable, cooperative dialogue 

partner.

INPUT FORM:

C  Synthesise iofmc

Figure 3.17. Screenshot of Irish chatbot -  Taidhgin.
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INPUT FORM:
D-a D ftw t' )

^SyTithcsisc input 

tN Ptn*; Dia Dhuk
RESPON SE: D ia is Muire duit. C^n chaoi a bhfuil td?

Flflt$h

Figure 3.18. Taidhgin interface generating appropriate responses.

Pandorabots are available in a format where they are preprogrammed with some set 

responses to given inputs for a selection of major world languages. In order to use 

Pandorabots in the present context, Taidhgin needed to be developed from new, i.e. the 

process had to begin with no initial content or knowledge as this was the first time (to my 

knowledge) an Irish language chatbot had been developed to communicate with users. 

The aim was to build a repertoire for Taidhgin so that he would be able to handle each 

individual input by the user, find a category with the best matching pattern and return an 

appropriate answer to the user based on the content/knowledge he was given.

AIML consists of data objects which are made up of topics and categories. Topics are 

used as the top-level elements and they arc given a name attribute and contain a set of

109



categories related to that topic. Categories are the basic units of knowledge in AIML and 

consist of at least two further elements — the pattern and template elements. These make 

up the rules for matching input from the user (the pattern) and linking it to the 

predetennincd answer to output (the template). Figure 3.19 below illustrates the most 

basic structure whereby the user input ‘Hello’ {Dia Duit) is received and matched by the 

system with ‘Hello, How are you?’ {Dia is Muire duit. Cen chaoi a bhfuil tul) being 

specified as the appropriate output in response.

<category>
<pattern> DIA DUIT 
</pattern>
<tefliplate> Dia is  ^^ire duit, Cen civaoi a bhfuil tu? 
</tenplate>
</cat89ory>

Figure 3.19. Most basic example of ‘categories’ in AIML.

The first step in developing Taidhgin was to create the ‘Ultimate Default Category’ (see 

Figure 3.20). This is used when no match is found for the user’s input. The strategy used 

here was to create a list of statements that Taidhgin can draw on randomly that don’t 

necessarily follow logically from the statement the user has inputted but directs the 

conversation back onto something Taidhgin can talk about (e.g. "eist liomsa noimead -  

inis dom faoi do theaghlach' [translation: listen to me a minute — tell me about your 

family!\). He asks for clarification (‘M  thuigim i gceart tu?' [translation; 1 don’t really 

understand what you mean?]) and indicates that he has no response (‘7a bron orm. td 

tuirse orm inniu, ni thuigim an meid atd a rd agat! Abair Horn, cen aois tu?’ [translation; 

I ’m sorry, I ’m tired today, 1 don’t understand what you mean! Tell me, what age are 

you?]).
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< O l« l  1 *

<c0 t « 9 0 «>>
<po tt#m > *< /po tt«m >
<t««plata>
<rondon»
<li>An "«or s in

<U>Nt thuvQim \  g c e o rt tu  <9e t  'x y v - 'n a * '* ''■></9 e t> '< /U >

<li>T6 ICib or  lo '’ ! ^ i s t .  (Jeo'‘t h 6 i r  ogus det^^vu '’ o td  o flo t?< /li>

<U »£\st hcMtso nAtnAod, tn ts  dom foox do th«aonloch?</\i>

cheoponn tu so  go b h fu tl  » is*  chul dul aq c o \n t  foovno \ c i t h 4 id  sin> d c o r tM x r ogus d«irfiu«* o td  0 9 0 t? < /l t>

<U>Nl n6s <k»>sc 0 b ^ i t h  ag c a in t  foo ino  I c ith ^ id  ( in !  ‘̂ rt^cd d M r tn d ir  o^us d « i r f i u r  o d i im  tu  o td  o g o t? < /l i>

«U>Td br*6n o m , td  tu i r s *  o m  lo n iu , n l thu ig im  on «iAvd a td  d a q o t\ Aba\r l io n ,  c«n o o is  o td  tu 7 < /ll>

<U>Cobh i l* \th  n6l«i*od. ln ;s  dom. <9#t , cd bh*uxl tu i do ch6not?«th\nk><s*t 'v w - ’ toptC'>CONATTOPIC</$#t></think></li>

<\<>Nd boc l e i s  s in  nd\i»*<Jd! Aboir liom  o r i s . . .  c6 b h fu il  tu  i do ch6noi?<th'ink><set n o n ^ « 'to p ic “>CO**AITOPIC</s«t></th\nli></H>

thuvgi*! o n o is  tii cch be b h r ^  \ io «  foo i do choit'teomh o im sire?
< th ink»*set rv r» » " to p ic ' *CAITv^O|#fTOPIC</»et></tMni«></H>

<lt>N \0'“ th u ig « as  i  s in  o no is! Inxs dcm foot no lo « th cn to  soo i^e  ob fheo '"r o bhi ogot ria i^»?< th \n lo< s« t ■>i*v«'top\c'>LA£SAOTOPIC</s«t>o'thin»c></l\> 

<ll>
An bhfuil ooct crw ist ogotsd l« cur o^mo?
<think><s»t 7 ' '^  ‘toeu'>W JW 4AS<ST0PIC</s#t></thtn»o 
< A l >

</rondo»«>
< /te« p lo te>
</C0t* 90ry>
</Qi*l>

Figure 3.20. Screenshot showing ‘ultimate default category’ in AIML.

At the present stage of development 11 topics consisting of 3,670 categories have been 

added in order to make Taidhgin seem ‘intelligent’. The topics are based on the most 

basic levels o f the Leaving Certificate Oral Irish syllabus, as mentioned previously, and 

include greeting; age; family; place of residence; hobbies and holidays. (See Appendix 

A3 for a sample path through the Taidhgin system as an interaction between a learner and 

Taidhgin).

Students can also ask Taidhgin questions -  he has a personal profile and an answer for 

each of the topics about which he converses with students. For example, if a student asks 

Taidhgin where he is situated or where he lives using any of the following phrases (or 

ccrtain variations on these phrases): 'Cd bhfuil tu i do chdnai? /C d  bhfuil conai ort? /C d  

hhfiiil tu ag cur fut? /  Cd bhfuil tu lonnaithe? /  Cd bhfuil til ag maireachtdil? /  Cd bhfuil 

tu? /  Cad as duit?\ Taidhgin will respond with one o f the three following phrases at 

random:
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Version used by Taidhgin chatbot Translation

<li> l  a me lonnaithe i gColaiste na Trionoide i lar 

Bhaile Atha Cliath. </li>

<li> Taim lonnaithe in oifig thuas staighre i gColaiste 

na Trionoide. </li>

<li> is feidir teacht orm sa tSaotharlann Foghrai'ochta 

agus Urlabhra i gColaiste na Trionoide. </li>

I'm in I'rinity College, in the centre 

o f Dublin.

I ’m based in an office upstairs in 

Trinity College.

You 7/ find me in the Phonetics and 

Speech Lab in Trinity College.

If asked whether he has brothers or sisters he answers with one o f the following phrases 

at random:

Version used by Taidhgin chatbot Translation

<li> Ta beirt deirftur agam, ta siad bcirt istigh sa 

tsaotharlann agus rochuthalach chun caint libh fos! 

Cuir ceist eile orm! </li>

<Ii> Ta beirt deirfiiir agam ach nil siad sach forbartha 

le bheith amuigh sa saol fos! Cuir ceist eile orm! </ll>

<li> Na bi ag caint liom! Ta beirt deirfiur agam agus 

ta me craite acu! Cuir ceist eile orm! </li>

I have two sisters - they 're both in 

the lab but are too shy to talk to 

you for the moment! Ask me 

another question!

I have two sisters, but they aren 7 

ready for the big bad world yet! Ask 

me another question!

Don 7 talk to me! I have two sisters 

and they've me tormented! Ask me 

another question!

Likewise, if asked whether he ever goes on holidays Taidhgin will respond with one of 

the following phrases at random;

112



Version used by Taidhgm  chatbot T ranslation

<ii> An gcreidfea nach bhfuair mise la saor riamh i 

mo shaol? ...Ceist eile! </li>

<li> Ni bhfuair mise laethanta saoire riamh i mo 

shaol! </li>

<li> Ni thugtar laethanta saoire domsa riamh ach him 

ag caint le daoine eagsiila 6 gach aon ait ar domhan! 

...Ceist eile! </li>

<Ii> Ni ga domsa laethanta saoire a thogail, ni 

thagann tuirsc ormsa riamh! ...Ceist eile! </li>

Would you believe I ’ve never had a 

day o ff in my life! ...Another 

question!

Never in my life have I had a 

holiday!

I'm never given holidays but I  do 

talk to people from all over the 

world! ...Another question!

I don’t need to take holidays, I 

never get tired! ...Another question!

Some miscellaneous features such as ‘smart answers’ have also been added using 

language independent AIML compatible tags. One such feature is the <date> tag whereby 

a student can ask Taidhgm ‘Cen t-am e?’ {What time is it?) and he’ll answer using <date 

format="%I %p"/>, where <date> is set to the nearest hour in the time zone you specify, 

in this case GMT.

Version used by Taidhgin chatbot T ranslation

Human: Cen t-am e?

Taidhgm". Nilim lanchinnte, timpeall ar 11 AM ar 

aon nos.

Human: What time is it?

Taidhgin: I ’m not 100% sure  —  it's 

around 11 AM  anyway

Early elements o f a possible grammar and spelling correction facility have also been 

included in the design. The example below illustrates Taidhgin'%  response when ''*dhd 

dhearthdir'  is used instead o f  "heirt dearthdir'. 'Dhd'  and ‘‘beirt'  can be translated as
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‘two’ in English but in Irish there are two forms: "beirt’ is generally used for people only 

while 'dhd' refers to anything other than a person. The learner’s error and Taidhgin’s 

corrected versions are shown in boldface below.

Version used by Taidhgin chatbot T ranslation

Human: Ta dha dearthair agam.

Taidhgin'. O, tuigim -  beirt dearthair! Nil aon 

deirfiiir agat, buachaillf ar fad ata sa teach Icat! Agus, 

an bhfiiil na dearthaireacha seo m'os oige no ni'os sine 

na tusa?

Human: I have *two brothers.

Taidhgin: Oh, I  understand — two 

brothers! You've no sister, all boys 

in the house! And are these 

brothers younger or older than 

you?

This correction facility can be developed using samples from one’s own experience 

combined with the detailed work by 6  Baoill (1981) and 6  Domhnallain & 6  Baoill 

(1978, 1979).

3.2.4 Overall impact of the three platforms.
Together, these three platforms contain suitable criteria for the design o f  CALL games, as 

introduced in Chapter 2. Digichaint is predominantly task-based with focus on meaning 

and has a playfiil spirit. It is strong in allowing for visual and manipulative input by the 

player and it has a culturally legitimate narrative. Fdiite go TCD has a particularly strong 

visual presentation with exceptional clarity o f graphics including the body movement of 

virtual characters. Taidhgin is an attempt at providing interactive dialogue between player 

and computer. The possibility o f the player/leamer entering novel utterances in the game 

is an example o f where synthetic speech is absolutely required for the development o f 

CALL games. In the other situations, such as the present versions o f Digichaint and 

Fdiite go TCD, where there is a limited number o f possible responses, all these 

possibilities could, in principle, be recorded by a human voice. As pointed out earlier.
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however, the latter two are intended as examples of material-development platforms 

which would allow for flexible development of wide ranging materials targeting different 

aspects of the language and learner groups. The availability of synthetic speech would be 

essential for such fiiture applications.

When combined, these three platforms have the essential elements necessary for the 

production of games in an immersive environment which mirrors that of SecondLife (as 

discusscd in Chapter 2.5.3). Hach essential element is being tested individually and if 

they are deemed acceptable by the evaluators, then the unique characteristics from the 

various platforms may possibly be combined to form a new and more elaborate platform. 

The chief characteristics of the platform being envisaged are as follows;

• A system which has a culturally legitimate narrative

• A system which allows learners to manipulate the characters and navigate their

way through a game which has a realistic plot and clearly defined goals

• A system which requires active problem-solving by the learner requiring 

linguistic and extralinguistic skills

• Real-world-like graphics and avatars

• I'he ability to produce a high level of linguistic interaction with the learner

• A system which includes adaptivity to the learners’ level o f proficiency and offers 

features such as dictionary look-up and corrective feedback

Proposals for the future development of CALL games, which offer the characteristics

outlined above, will be made in the concluding section o f this thesis (see Chapter 6) and 

the centrality of H ’S synthesis to such games will be discussed.
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3.3 Evaluation Criteria

Section 3.2 has given a detailed description of the development o f each of the three 

platforms. The present section considers the evaluation of the platforms. It first does a 

theoretical review of the evaluation methodologies and criteria for CALL platforms in 

general. From these general theoretical considerations, more specific criteria for the 

evaluation o f the present project are proposed.

Section 3.3.1 begins with a theoretical review of the evaluation o f CALL materials in 

order to develop the appropriate criteria with which to evaluate the platforms set out in 

Section 3.2 above. The specific criteria are identified and a blueprint for evaluation is 

drawn up. This is followed by a consideration of the evaluation of TTS synthesis (see 

Section 3.3.2). Since a major focus of the present thesis is an evaluation of the 

contribution which TTS may make to CALL, the two elements - namely general platform 

structure, such as graphics, plot, alignment of character movement etc., and the synthetic 

speech are being given separate consideration. The question of their interdependence is 

discussed in more detail at the end o f Section 3.3.2.1. Sections 3.3.3 and 3.3.4 give a 

sunmiary of the evaluation methodologies which are relevant to the present study, 

outlining the details concerning the evaluators and the statistical analyses which are used 

in the teacher and learner evaluations, the results of which are described in Chapters 4 

and 5 respectively.

3.3.1 Towards an evaluation of CALL.
The evaluation of CALL programs has been a matter of some considerable controversy 

for the p£ist two decades. Most literature on the topic has concerned itself with developing 

criteria by which language teachers may assess the usefulness of particular CALL 

programs for the specifics o f their own teaching groups and teaching programs (Leakey, 

2011). There is a dearth of research published on the evaluation o f new emerging 

programs or on evaluative criteria which is of specific use to program developers.
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Evaluation must be seen as an essential aspect at each stage of program development. 

Reeder et al. (2004) argue for the development of an online technical manual of review 

and E/valuation techniques. A number of such evaluation techniques have been 

developed and are available to the classroom teacher (e.g. Hertz (1984)). These are 

intended to “assess the quality and potential of a software application before it is used 

with students” (Squires & McDougall, 1996, p. 147). Levy and Stockwell (2006) 

recognise the centrality of evaluation in CALL design and development. “CALL is about 

design, development, and evaluation, as well as research and practice conceived around a 

ready-made product or generic application” (p. 3).

The essentials of any evaluation procedure are to ascertain whether, or to what extent, or 

in what circumstanccs, the product which is being evaluated achieves its stated aims and 

objectives. If the product is a new car which is intended to accelcrate from 0 to 100 km 

per hour in 10 seconds then the evaluation can be a simple matter of time and speed 

measurement with due consideration of driver skill and road conditions. Though the 

evaluation o f a CALL program is more complex, the essentials remain the same. The 

evaluation must be directly referable to the aims and objectives of the program, the extent 

to which it is likely to achieve these aims and objectives, and the circumstances under 

which it is most likely to be effective. It must define the learning cohort for whom it is 

intended, the necessary hardware and software for the delivery of the program and the 

necessary language and computer skill levels of the participating teachers and learners. 

Ciarrett (1991) saw only two absolute criteria for evaluating technology-based language 

materials:

(a) the language context be correct, authentic and appropriate

(b) the program runs as it should without bugs and without crashing

Bailin (1995) was somewhat more specific in his requirement that the fiinctionality of a 

piece of software be evaluated not just in terms of its internal working but also in the
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context in which it is used. At the end of the last century there was little agreement on 

essential criteria for evaluating CALL material though a number of guides to selecting 

coursework were beginning to emerge (Healey & Johnson, 1999). “Evaluation is a matter 

o f judging the fitness of something for a particular purpose” (Hutchinson & Waters,

1987, p. 96). Chapelle’s (2001) contribution represented a seminal work in devising a 

theoretical framework for the evaluation of CALL, though a standardised benchmarked 

system cannot yet be said to have emerged. A more detailed review of Chapelle’s work is 

given in the following Section 3.3.1.1.

3.3.1.1 A framework for evaluating CALL.
Hubbard’s (2006) evaluation framework involved three essential elements:

1. A judgment on the appropriateness of the software for a given language learning 

setting

2. Identifying the ways in which it may be effectively implemented

3. Ascertaining its degree of success

Evaluation may be done by way of judgmental and/or empirical analysis (Chapelle,

2001).

3.3.1.1.1 Judgmental analysis.

Judgmental analysis involves seeking the opinions of the stakeholders in the project, 

namely, course designers, teachers and learners (Jamieson, Chapelle, & Preiss, 2005). It 

is also referred to as ‘subjective’ analysis. It is frequently based on checklists or forms 

(Levy & Stockwell, 2006), questionnaires or interviews. Checklists may simply require 

yes/no answers or they may follow along a Likert scale (Likert, 1932), typically 1: 

Strongly Agree; 2: Agree; 3: Neither Agree nor Disagree; 4: Disagree; 5: Strongly 

Disagree. A fuller discussion on the merits and demerits of Likert scales is contained in 

Section 3.3.4.2 below. Questionnaires with open-ended questions iu"e also used but these
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may present problems relating to quantifying the data gathered into some kind of 

meaningful general statement or statements. Quantifying involves judgments by 

evaluators who may carry their own prejudices and biases to the situation.

Chapelle (2001) developed a list of six issues or questions for the judgmental analysis of 

CALL. These criteria assume a task-based approach to language teaching/learning.

1. Language Learning Potential: Does it provide sufficient opporlunify for beneficial 

focus on language form and structures?

2. Learner fit: Is the difficulfy level of the target language appropriate?

3. Meaning focus: Is the learner’s attention directed primarily towards the meanings 

being conveyed?

4. Authenticity: Is it of interest to learners and does it have application in other non

classroom situations?

5. Impact: Will it provide a positive learning experience? Will learners develop 

language learning strategies?

6. Practicality: Are the necessary hardware, software and personnel resources 

available?

Chapelle fiirther tried to develop appropriate tools to extract empirical data relating to 

each of these aspects of a CALL program.

3.3.1.1.2 Empirical analysis.

Empirical analysis is based on data collected from some observable actions or events and 

would normally be expected to have some more objective criteria. It is also referred to as 

‘objective’ analysis. 1'ypical of this is the ‘pre-treatment test’, ‘treatment’ and ‘post

treatment test’. One would normally have an experimental group which would be 

subjected to the treatment, and a control group which would not. One postulates that any
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differences that Jirise between the groups from the ‘pre-treatment’ stage to the ‘post

treatment’ stage are entirely due to the ‘treatment’ (Barr, Leakey, & Ranchoux, 2005; 

Bergstrom, 2007). One tries to exclude extraneous variables which may influence the 

observable differences but this can prove to be extremely problematic in the case of any 

life sciences and particularly in the case of human behaviour. Issues such as motivational 

factors, individual acceptance o f computer games, and situational circumstances may be 

extremely difficult to control in the case of CALL programs. Data from pre-treatment and 

post-treatment tests provide little information on the learning process and in order to 

assess whether a piece of software is having a positive effect on learning one must try to 

systematically observe the students as they use it (Hubbard, 2006). The validity of post- 

treatment tests needs to be further considered.

3.3.1.1.3 The validity and reliability of testing in the SLA7CALL context.

Test validity refers to the extent to which particular tests measure what they purport to 

measure. The American Educational Research Association, American Psychological 

Association, and National Council on Measurement in Education, in a joint publication, 

refer to validity as “the degree to which evidence and theory support the interpretations of 

test scores entailed by proposed uses of tests” (1999, p. 9). It is considered the most 

important issue in psychological and educational testing as it affects the interpretation of 

test results (Popham, 2008). rypieaily, test validity is referred to in the context of 

teaching something to someone, and then assessing the extent to which the learner has 

acquired the given knowledge. One wants to be sure that the information sought by the 

test is a valid representation o f that which was taught. Test reliability must also be 

considered. Foster (2006) states that one aspect of validity is reliability. “This refers to 

the consistency of observations, usually whether two (or more) observers, or the same 

observer on separate occasions, studying the same behaviour, come(s) away with the 

same data” (p. 86).
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The evaluation of CALL programs in respect of their impact on actual language learning 

is by far the most problematic aspect of the entire evaluation process. In the empirical 

evaluation section of her fiimiework Chapelle poses the question “What evidence 

suggests that the learner has acquired the target forms that were focused on during the 

CALL task?” (Chapelle, 2001, p. 68). Here we must ask what kind of evidence we would 

need in order to claim that forms A, B and C were acquired as a result of exposure to a 

particular CALL program. Language acquisition theory suggests extreme caution when 

dealing with this matter and the simple pre-treatment test, treatment, and post-treatment 

test must be seen as inadequate.

Gass (2003) discusses the difficulty in attributing cause to conversational production. 

Making a direct connection between linguistic input and output assumes a behaviourist 

approach to language acquisition regardless of the quality and sophistication of the input 

environment. We cannot assume a direct correlation between teacher objectives and the 

cognitive functioning of the learner. One must take account of the “unconscious 

interlanguage knowledge” (White, 2003, p. 37) and a half a century of second language 

acquisition research which points to language being acquired by a cognitive rule- 

governed process. The nature and working of these rules is still a very controversial issue 

which researchers have tried to explain based on the theoretical background from which 

they come, be that constructivist, behaviourist, nativist or socioculturalist or some 

combinations of these. The term ‘rule-governed behaviour’ goes back to Skinner (1966) 

who followed a behaviourist model of language acquisition. The concept of language 

acquisition by some kind of systematic rule-governed system was also put forward by 

Skehan (1998) who had a cognitive approach to language acquisition. Skehan claimed 

that instruction had no effect on the pattern of language learning.

There is a body of research which differentiates between implicit and explicit learning 

and suggests that certain linguistic structures are more amenable to explicit language 

instruction while others are more amenable to implicit learning (DeKeyser, 2003).
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Second language acquisition (SLA) theory is still a newly emerging scientific field and 

the SLA process is not very well understood (Gregg, 2003). One may conclude with the 

generalisations that:

a. SLA belongs in the realm of cognitive processing

b. The linguistic items acquired in the SLA process arc largely dependent on the 

attention given to them by the learner and their importance in a particular 

communicative context (Al-Hejin, 2005)

c. Item acquisition is not an absolute, in the sense of it having either an absolute 

present or absolute absent status. One may have an understanding of a new 

phrase, never heard before, in a particular context because of getting cues from 

the social or linguistic environment. One may understand a phrase in a restricted 

way and have very little understanding of its semantic range. Crosswords test the 

extent of the native speaker’s knowledge of the semantic range of various words. 

Dictionaries frequently give a range of uses for a word the extent of which we, as 

native speakers, had not realised previously. Logan (1988) investigated the 

improvement in performance that came from practice and noted the shift to 

automatisation of language use that came when the learner had frequent exposure 

to instances of the target language. A distinction may be made between 

acquisition at the level of comprehension in a particular context and acquisition at 

a speech production level. One may further distinguish between various levels of 

appropriateness in the sense that the learner needs to acquire knowledge of the 

linguistic or social contexts in which an utterance may be used appropriately. An 

utterance may be grammatically correct but inappropriate in a particular linguistic 

or social context. Sykes (2008), for example, produced a platform which focused 

on the teaching/learning of Spanish pragmatics rather than other features such as 

syntactic or phonetic constructs.
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A distinction may be made between evaluation at a macro and at a micro level. At a 

macro level, one may test whether a particular group of learners have benefited from the 

use of a particular program over a reasonably protracted period. One may construct 

metrics to evaluate factors such as the learners’ fluency, vocabulary, grammatical 

structures, accuracy, etc. and conclude that the learners attained whatever level they have 

rcciched because of the influence of the programs/courses to which they were exposed.

For the reasons outlined above, one cannot equally ascribe a particular linguistic outcome 

to a micro input such as a short game. In the case of learners who are beyond the very 

initial stages in acquiring the target language one cannot be sure that they were not 

exposed to particular forms previously. Indeed, one would need to define very clearly 

what is to be understood by the term ‘has acquired structure X’. X may be acquired to a 

greater or to a lesser extent, partially acquired or fully acquired.

To return to Chapelle’s question “What evidence suggests that the learner has acquired 

the target forms?” (Chapclle, 2001, p. 68) we should focus more on the word ‘suggests’. 

In the case of games, or short CALL programs, the only real suggested evidence we can 

call upon is:

a. our observation of the learners’ engagement with the program which is about as 

near as we can come to the kind of empirical evidence referred to by Chapclle 

(2001) below

b. the learners’ reactions to the program/game as collected through questiormaires or 

checklists. These would appear to be the best achievable data at this time even in 

the context of Reeder et al.’s (2004, p. 258) warning that “an introspective 

assessment by learners, for example, can prove to be unreliable, producing 

contradictory results at times”. Handley (2005) warns that “process-oriented 

evaluations on their own arc not adequate - that a learner has engaged in a process 

that is believed to promote acquisition does not guarantee that they have acquired 

the intended TL forms” (p. 109).
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In summary, one must be aware of assigning any desirable learning by pupils to be the 

result of input o f a particular teaching programme. Evaluations of CALL programmes 

can only provide tentative data which is open to interpretation by the data analyst.

3.3.1.1.4 Chapelle’s model of evaluation.

An outline of Chapelle’s model of evaluation is summarised and laid out in tabular form 

in Table 3.1 below. It is based on the criteria outlined by Chapelle (2001, p. 55). One is 

struck immediately by its complexity. It is a mixture of subjective and objective data 

which is obtained by reference to program developers, students and teachers, all of whom 

are considered stakeholders in the production and use of CALL materials.

Table 3.1

An outline o f Chapelle’s criteria for evaluating CALL, based on Chapelle (2001, p. 55)

Criteria Source of Data

P rogram  Developer 

Nature of data:

Student 

Nature of data:

Teacher 

Nature o f  data:

Language
Learning
Potential Objective Subjective Objective Subjective Objective Subjective

Learner Fit Objective Subjective Objective Subjective Objective Subjective

Meaning
Focus

Objective Subjective Objective Subjective Objective Subjective

Authenticity Objective Subjective Objective Subjective Objective Subjective

Impact Objective Subjective Objective Subjective Objective Subjective

Practicality Objective Subjective Objective Subjective Objective Subjective
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The model produces a rubric of 36 cells each containing independent data which cannot 

be quantifiably related to the data from any other cell. To give relative weightings to the 

values of each of the cells would be problematic and subjective. The amount o f data to be 

collected seems almost prohibitive and questions about its reliability would arise since 

those being questioned may experience fatigue from the size of the data gathering 

instruments, and take shortcuts. Chapelle herself recognised these difficulties and stated 

that the outcome of evaluation “cannot be a categorical decision about effectiveness” 

(Chapelle, 2001, p. 53).

This leads to a clear demonstration of Scholfield’s assertion that research on its own may 

just end up with information, not judgment and action (Scholfield, 2003). The pursuit of 

the development of absolute criteria for an evaluative assessment of CALL software in 

general seems misguided. This is not to despair of developing criteria for the evaluation 

of a specific CALL program and its fitness “for a particular purpose” in a specific 

situation (Hutchinson & Waters, 1987, p. 96). The Chapelle model offers a framework 

within which evaluation models for specific programs may be constructed.

Hubbard (2006, p. 6) sets out five general principles which exemplify this approach:

1. CALL evaluation is situation specific;

2. CALL should be evaluated both judgmentally and empirically;

3. CALL evaluation criteria should come from instructed SLA theory and research;

4. the criteria should be applied relative to the purpose of the CALL task; and

5. the central consideration should be language learning potential.

It is within these general parameters that an evaluation framework for the present CALL 

games is drawn up. This framework is presented in Table 3.2 below.
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3.3.1.2 Criteria for evaluating the present CALL platforms.
The present project involves evaluating the usefiilness of three distinctive CALL 

platforms for the promotion o f oral and aural Irish language skills among senior cycle 

pupils in Irish post-primary schools. They are loosely based on the Irish language 

Leaving Certificate syllabus which has a strong emphasis on oral and aural language 

skills. The fact that the platforms may have wider application to other learners is o f 

secondary importance for present purposes. Each platform is intended to promote a task- 

based approach to language learning as set out in Chapter 2.4 of this thesis. It is hoped 

that platforms such as these may also encourage autonomous learning, as discussed by 

Little (2003, 2007). By participating in the activities promoted in the various platforms, 

learners are taking responsibility for their own learning. The evaluation aims, inter alia, to 

ascertain if, or to what extent, each of the platforms conforms to the criteria for CALL 

games, as specified in Table 3.2 below. These criteria include the suitability, clarity and 

general attractiveness of the non-TTS aspects of the platforms as well as the 

intelligibility, quality and attractiveness of the I 'l’S synthetic speech. 'I’hc evaluation 

objectives contain the core components o f Hubbard’s (2006) model which requires an 

evaluation o f “learner fit” (language difficulty level; language needs and interest level in 

material) and “teacher fit” (the degree to which it is compatible with teacher expectations 

and style and its relevance to the syllabus).

Table 3.2 below sets out each of the criteria being used in the present evaluation, the 

theoretical background on which they are based, and the evaluation methods being 

employed:
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Table 3.2

Criteria and methods o f  evaluating game-like CALL platforms. This table also includes 
references to the theoretical background (in Chapter 2 and in Sections o f the present 
chapter) from which the criteria are drawn.

Criteria Methods of Evaluation Theoretical Background

1. Games to be task-based 
with focus on meaning and 
on use of target language.

Subjective

Likert scale questionnaire 

Open-ended questionnaire 

Open-ended reflection

Chapter 2.4 - Task-based 
Language Learning (TBLL)

2. Learners’ opportunity to 
develop meta-Iinguistic 
awareness. Language 
difficulty level. 
Appropriateness of 
manoeuvring through 
games.

Subjective/ Objective

Questionnaire

Tracking of student 
manipulation of game by 
electronic 
tracking/ recording

Section 3.3.1.1.1 - 
(Chapelle, 2001) -  see;
/. Language Learning 
Potential and 5. Impact in 
particular

3. Playfiil spirit of game. 
Enjoyment level of game.

Subjective/Objective

Questionnaire

Observation of students 
playing game

Section 2.5.7 - (Purushotma 
et al., 2009) - see:
3. All elements o f  the game 
should have a playful spirit

4. Clarity of game plot. 
Helpfulness of hypertext 
dictionary.

Subjective/Objective
Questionnaire

Electronic tracking of 
student use of hypertext

See Chapter 2.5.2.1 -  and 
see: (Mitgutsch & 
Alvarado, 2012) 3. Fiction 
and narrative: credible 
narrative involving an 
engaging story scenario

Section 3.3.1.1.1 - 
(Chapelle, 2001) -  see:
3. Meaning focus: is the 
learner’s attention directed 
primarily towards the 
meaning being conveyed?

5. Logical structure of 
game.

Appropriate clues to 
successfully manoeuvre 
through game.

Subjective

Questionnaire

See Chapter 2.5.2.1 -  and 
see: (Mitgutsch & 
Alvarado, 2012) 3. Fiction 
and narrative: a credible 
narrative involving an
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engaging story scenario

6. Intensity of engagement 
with game.

Objective

Observation of intensity of 
student’s engagement with 
game — recording of 
percentage of students 
actively engaged in the 
game at fixed times through 
the game

Chapter 2.5.2 - 
(Csikszentmihalyi, 1988; 
Franciosi, 2011) -  see: 
“/'7ow”

7. Appropriateness of visual 
l̂nd aural material in game.

Subjective 

Likert scale 

Questionnaire

See Chapter 2.5.2.1 -  and 
see: (Greitzer, Kuchar, & 
Huston, 2007; Mitgutsch & 
Alvarado, 2012) - 5. 
Appropriate aesthetics & 
graphics

8. Legitimacy of game 
narrative.

Subjective 

Likert scale 

Questionnaire

See Chapter 2.5.2.1 -  and 
see: (Mitgutsch & 
Alvarado, 2012) - 3. Fiction 
and narrative: a credible 
narrative involving an 
engaging story scenario

9. Clarity of screen layout. Subjective 

Likert scale 

Questionnaire

Chapter 2.5.6.2 - (Mayer & 
Moreno, 2003) -  see:
Key principles o f CLT

3.3.2 Towards an evaluation of TTS.
There exists a considerable body of research into the evaluation procedures which may be 

used for synthetic speech. Itahashi (2000) has proposed what are probably among the 

most comprehensive guidelines which outline means of evaluating TTS systems. 

Designed primarily for Japanese speech synthesis, its general applicability would hold 

across most languages. It proposes an analysis system which begins with a text analysis 

phase and goes through intelligibility; syllable articulation; word intelligibility; sentence 

intelligibility and overall quality to include rhythm, speaking rate, continuity, intonation, 

nearness to human voice and suitability for the users’ purpose. Campbell (2007) refers to 

the many different ways speech synthesis can be evaluated. These include diagnostic or
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comparative evaluations, subjective or objective evaluations, modular or global 

evaluations, task-based or generic evaluations.

The Expert Advisory Group on Language Engineering Standards (EAGLES) produced a 

T I’S assessment taxonomy to explore the many dimensions o f synthetic speech. They 

distinguish between what they call ‘black box’ and ‘glass box’ assessments (van 

Bezooijen & van Ileuven, 1997, p. 485). Glass box assessments focus on testing specific 

components of a speech system. I'his is laboratory-based and focuses on the testing of 

specific components of a system, such as the influence of various linguistic environments 

on the pronunciation of particular phonemes. Clark and Dusterhoff (1999) investigated 

differences in intonation using a statistical technique known as Root Mean Squared Error. 

The glass box assessment tries to use objective techniques which compare the synthetic 

voice to a human voicc in the vocalisation of particular utterances (Navas, Hemaez, & 

Sanchez, 2002). Kang, Kashiwagi, Zou, Ohtsuki, & Kaburagi (2010) applied a specific 

mathematical theorem, Bayes’ Theorem, in order to provide a measure of the closeness of 

a list of phonemes to those of a native speaker. The glass box assessment is used 

primarily as a diagnostic tool by system developers in order to improve the quality of the 

output of the TTS system being developed (Lamport, 2004). The main problem with this 

methodology is that there is not always a precise match between objective measures and 

subjective measures. Some objective measures may be over sensitive compared to the 

human ear. By converse, synthetic speech may be perfect acoustically but regarded as 

unnatural by the listener (Cryer & Home, 2010). It is widely claimed in recent literature 

reviews that synthetic speech has developed to a point where ‘intelligibility’ is no longer 

a factor (Mayo, Clark, & King, 2011) and research is focusing more on factors such as 

naturalness, likeability, prosody, its ability to express emotions, its persuasive abilities, 

etc. (Cryer & Home, 2010). One should not take intelligibility for granted, however, for a 

number of reasons. Firstly, it may be ‘no longer a factor’ for the best performing 

synthesis systems for English or some other major languages, where synthesis has been 

developed and refined for many years. It cannot be taken for granted in newly developed 

systems for a new language, as is the case of the Irish synthesis being evaluated here.
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Furthermore, intelligibility should not be seen as an “all or nothing” concept. One may 

have various degrees of intelligibility and ‘ease of intelligibility’ (see Section 3.3.2.2 

below). It may be entirely unrealistic to expect to develop some objective method which 

would have a high predictability when postulating on the acceptability of a TTS system to 

some future hearer or groups of hearers.

Mayo, Clark and King (2005) studied the acoustic features to which users pay most 

attention. I’hey concluded that people make judgments about naturalness along at least 

two dimensions; the appropriateness of the prosody and the appropriateness of the units 

used in the synthetic segments. Podsiadlo (2007), in a much more large scale study, 

similarly concluded that two things most detrimental to perceived naturalness of the voice 

are bad joins and “roboticness”. Delogu, Conte and Sementina (1998) found that the 

recognition of a message will be hampered if the sequence o f words lacks prosodic 

continuity. It should be noted that these particular synthesis deficits are linked to different 

types o f synthesis methods that are used. For example, ‘bad joins’ arise in concatenative 

unit-selection synthesis where (typically) small segments of a corpus are extracted and 

joined for synthesis. Roboticness can be an issue with some o f the current HTS synthesis 

systems, and it was also a problem for some of the much earlier formant-based synthesis 

systems. Alternatively, Andersson, Yamagishi, and Clark (2012) concluded that speaking 

style is strongly related to peoples’ judgments o f ‘naturalness’. Synthetic speech should 

have the appropriate discourse features for the context, such as hesitations, agreements, 

etc. For a reminder of two of the main current synthesis methods, see Chapter 2.6.3. All 

in all, it is worth remembering that, as synthesis technology is rapidly developing, the 

issues raised in any one review may quite rapidly cease to be relevant.

A comprehensive review of standardised tests of synthetic speech has been compiled by 

Lemmetty (1999). These include diagnostic rhyme test (DRT); modified rhyme test 

(MRT); standard segmental test; cluster identification test (CLID); phonetically balanced 

word list (PB); nonsense words and vowel consonant transitions. It is important to 

remember that these features pertain to the intelligibility of the speech, and especially the
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success of a system in producing adequate segmental output. As mentioned, intelligibility 

and naturalness are to a large extent determined by the type (and specific quality) of the 

synthesis system used, e.g. unit-selection, HTS, or even formant synthesis. As systems 

evolve and synthesis systems dominant at a point in time may differ, so too will the 

evaluation criteria and features. It is not proposed to further review these tests in the 

present context as they do not form the main focus of the type of evaluation which is 

being considered.

The black box assessment concentrates on the functionality o f the overall system and its 

fitness for use in specific situations such as the telephone answering systems used in 

banking (Lewy & Homstein, 1994). This is typically done by way of human evaluation of 

the synthetic specch. By its nature, evaluation will be subjective and, therefore, a 

reasonably large number of evaluators will be required in order to control for individual 

differences between listeners.

Viswanathan and Viswanathan (2005) proposed evaluation criteria covering seven 

characteristics of the synthetic speech;

1. Overall sound quality

2. Listening effort

3. Ease of comprehension

4. Articulation

5. Clarity of pronunciation

6. Speaking rate

7. Pleasantness
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They further argued that the synthetic sentences played to listeners must mimic the 

application domain to which the TTS system is likely to be used. They were referring 

here to sentence length and complexity in particular. Hashimoto, Yamagishi, Byrne, King 

and Tokuda (2011) accepted somewhat similar criteria in testing synthetic speech for 

naturalness, adequacy and fluency.

3.3.2.1 The evaluation of TTS synthesis in a CALL context.
Handley (2005) noted that the requirements that CALL applications impose on TTS 

synthesis had not been investigated in any significant way. She found that only one 

evaluation o f the adequacy o fT l’S synthesis for use in CAIT. had been conducted and 

this study related back to Stratil et al. (1987). One must also note not only the fact that 

synthesis today is very different from what it was in 1987, but also the restricted use to 

which the synthetic speech was being put. It was merely used for the presentation of 

grammar exercises in Spanish.

Kang, Kashiwagi, Treviranus and Kaburagi (2008) found no existing research studying 

whether foreign language learners can accept a synthetic voice or how they perceive or 

comprehend it. They conducted a study amongst seventy Japanese College Freshmen 

who majored in business or engineering and simply asked the students if the voices they 

heard were easy to understand and acceptable. The materials being tested were in two 

categories. The first category consisted of individual words and the second category 

consisted of unconnected sentences and involved the students’ preferences for natural or 

synthetic speech. Their overall results showed a slight preference among the subjects for 

the synthetic voice. They concluded that learners are not as sensitive to differences in 

naturalness between natural voices and synthetic voices as native speakers are when 

synthetic voices are easy to understand. It seems that naturalness of speech is not as 

important a factor for learners as is intelligibility. They rely on the proposition forwarded 

by Stem, Mullennix and Yaroslavsky (2006) for an explanation of their findings. The 

latter postulated that synthetic voices are perceived more positively when they are 

presented as emanating from a computer rather than being the voice of a human. Natural
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voices are preferred when they are seen as pertaining to a human. Learners’ judgments of 

the clarity or naturalness of synthetic voices must, quite clearly, be related to the stage of 

development at which they are. If the synthetic speech being presented to them is of a 

standard which is higher than that of their comprehension ability, then their opinion on 

the clarity or intelligibility of the voices will lack reliability. One cannot be sure whether 

it is their inability to recognise particular words or phrases (because they have never 

encountered them before) or whether it is the lack of clarity of the synthetic speech that is 

in question. It would seem that learners can only assess synthetic voices when they are 

dealing with spoken material which is at or below their language comprehension level. In 

this context, it is being hypothesised that those with a lower language comprehension 

ability in Irish will give a lower rating to the quality of the synthetic speech, becausc, 

potentially, they do not understand it.

Pellegrini, Costa and Trancoso (2012) report a contrastive study about the use of TTS 

synthesis instead of pre-recorded utterances in a dictation exercisc. Students transcribed 

20 sentences spoken with a synthetic voice and 20 sentences spoken with a natural voice. 

The synthetic utterances were more correctly transcribed than were the human voices. 

The authors report that the synthetic speech was 15% slower than the natural speech and 

suggest that this may account for the better performance in the transcription o f synthetic 

speech. This work suggests that learners may not experience particular difiiculties with 

synthetic speech and it offers some optimism for its use as part of a CALL application. 

Another possible interpretation of the results may be that the learners, having less 

experience of the target language, may have a lower emotional connection to its prosodic 

features than that of a native speaker.

Handley (2005) found that different roles for synthetic speech in CALL programs place 

different demands on the quality of the output. She was referring to its role as a reading 

machine (RM), as a pronunciation model (PM) and as a conversation partner (CP). She 

enquired into the adequacy and acceptability of the synthetic speech output at phonetic 

and prosodic levels and the participants in her enquiry were teachers of French. She
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found that ratings o f the quality o f synthetic voices varied significantly in respect of: 

precision of phonemes; appropriateness of prosody; naturalness of phonemes and 

naturalness of prosody, depending on the use to which they were being put. She 

distinguished four different roles for the synthetic speech:

(a) a reading machine concentrating on the phonetic accuracy of individual words

(b) a pronunciation machine to be used as a model for phoneme pronunciation

(c) a pronunciation machine where the prosodic quality o f the output was considered

(d) output which was used as a conversation partner

She used a number of dinerenl CALL programs that incorporated TTS synthesis. There 

were some variations between the acceptability of different programs. It is worth noting 

that while the different roles given to the synthetic speech caused variations in the ratings 

given by the teachers to the quality of the synthetic speech, and while many of these 

variations were statistically significant, they were not dramatically different from each 

other.

3.3.2.1.1 The influence of context on TTS evaluations.

Campbell (2007) referred to the interdependence of the various components necessary to 

build a synthetic voice such that a weakness in one component can have unpredictable 

knock-on effects on other components. This same interdependence between voice and 

context may be occurring at a supralinguistic level, i.e. listeners’ opinions of the synthetic 

voices may be dependent on their overall view of the platform into which the synthetic 

speech is integrated. The acceptability of the speech may be dependent on the 

acceptability of the platform or vice versa. There is also some evidence to suggest that 

one’s prior experience of synthetic voices may have an influence on one’s attitude 

towards a synthetic voice in a particular context (Cryer & Home, 2009).
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S.3.2.2 Criteria for evaluating the Irish TTS synthesis in the present CALL 
platforms
There have been no previous evaluations o f a TTS synthesis system applying to CALL- 

based gamc-like activities. W hat evaluations there are in the CALL area, were done in the 

context o f the synthetic speech having some kind o f tutorial role such as a model for 

teaching language comprehension, a pronunciation model or a grammar tutor. The 

present study aims to fill that gap by studying the acceptability o f synthetic speech in the 

context o f language games or game-like multimedia tools.

The present study is confining itself to the application o f the overall system to the three 

particular CALL platforms as set out in Section 3.2. This amounts to an assessment o f  the 

usefiilness o f  the output from the ABAIR system as an intrinsic part o f these CALL 

applications. The TTS synthesised speech for Irish (ABAIR) is still at a developmental 

stage and has had no formal evaluation process to date. Such a formal assessment needs 

to be developed as part o f the overall ABAIR project. Since evaluations on the use o f any 

synthetic speech for CALL purposes are scant at present, it is hoped that the present study 

will be o f assistance in exploring the contribution which TTS systems can make to the 

fiirther development o f CALL.

In considering the criteria which may be used for the evaluation o f Irish TTS it was firstly 

decided that the ‘black box’ type assessment o f the functionality o f the speech was the 

most appropriate approach. In this context, the first criterion o f  assessment must be 

intelligibility. Three main criteria have been selected for the evaluation o f TTS in the 

present study.

(1) Intelligibility: while this factor is now generally taken for granted in the evaluation o f 

TTS synthesis for some of the major world languages (Andersson et al., 2012; Mayo et 

al., 2011), one cannot do so in the present context because no previous evaluation has 

been done on the ABAIR synthetic speech. Intelligibility is obviously the most important
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of the criteria for a CALL game with speech output because, without it, one cannot 

proceed with the exercise. Intelligibility may be gleaned from the social or linguistic 

environment in which a phoneme or syllable occurs and may not be an accurate 

measurement of its acoustic closeness to the voice of a native speaker. It may also be 

influenced by the physiological ability and psychological orientation of the listener 

(attention, motivation, etc.) as well as his/her previous knowledge of the language and 

socio-linguistic competence (Antons ct al., 2013; Voiers, 1977).

(2) Quality: the second of the criteria chosen is ‘overall sdund quality’ as used by 

Viswanathan and Viswanathan (2005). This is a generalised, non-tcchnical term which is 

used to assess the listeners’ overall view of the voice. It has a suggestion of aesthetic 

evaluation (D.-Y. Huang, 2011; Mannell, 1984). The assessors are not expected to have 

the technical or linguistic knowledge necessary to make specific judgments. ‘Quality’ is 

left as a term to get the listeners’ generalised view on the overall standard o f the synthetic 

speech. A large proportion of the evaluators in the present study are second level pupils 

and one can only expect responses of a generalised nature. Overall ‘quality’ is important 

as one of the criteria forjudging the TTS synthesis in the present project as there is a 

suggestion in the research literature that users' acceptance of synthetic speech may 

depend on the context in which it is being used (Cryer & Home, 2008). In terms of the 

present project this is of particular significance since game playing is regarded as a 

‘holistic experience’, as mentioned in Chapter 2.5.6, and therefore learners’ general 

impression of the quality of the TTS synthesis will have a bearing on their opinions on 

the quality of all the other various background features of the game, and vice versa.

(3) Attractiveness: the third of the criteria chosen for the present evaluation is 

‘attractiveness’. This refers to the extent to which the listener is not put off by the voice. 

There is some evidence that listeners generally prefer human voices to synthetic ones 

(Francis & Nusbaum, 1999). It has been claimed that computer users may assign a 

personality to the voice and may be strongly influenced by its characteristics (Nass &

Lee, 2001). A very negative attitude towards the attractiveness o f the voice would make it
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less useful as an element in a CALL platform as learners may be less inclined to persist in 

the activity being promoted in the exercise.

In essence, one is attempting to measure the intelligibility and acceptability of the 

synthetic speech. Cryer and Home (2010) describe the difTerence between intelligibility 

measures and acceptability measures as ‘performance measures’ and ‘opinion measures’. 

Performance measures give information on whether the voice is sufficiently accurate to 

be understood while opinion measures give a measure of the acceptability of the speech 

for specific listeners in specific contexts.

As stated in Section 3.3.2 above, intelligibility cannot be seen as an “all or nothing 

concept” . The concept of ‘ease of intelligibility’ is being introduced in order to capture 

the ease with which a particular picce of spccch may be understood by the listener. The 

term ‘intelligibility’ here is not being confined to a recognition of individual phonemes or 

words in isolation as used by a number of investigators towards the beginning of the 

century such as Koul (2003). Rather, it is used as the listener’s ability to recognise (and 

orthographically transcribe) a set of sentences but not requiring any higher level cognitive 

functioning such as constructing a coherent mental representation o f the information 

contained in the text and relating it to any pre-existing knowledge which the listener may 

have (KinLsch & van Dijk, 1978). One may, for example, transcribe a spoken utterance 

with complete ease if it is spoken with clear diction in a manner that is familiar to the 

transcriber. At this developmental stage of the production of an Irish synthetic voice, it is 

unlikely that the synthetic speech has reached a level in its development where it is as 

readily and easily intelligible to the listener as a natural voice. In other words, it may be 

more cognitively demanding on the listener to decipher than would be the case for natural 

speech. I am proposing the concept o f ‘clarity’, which brings together both 

‘intelligibility’ and ‘ease of intelligibility’ measures (or ‘performance’ and ‘opinion’ 

measures), to cover this phenomenon. Details of a Clarity Index developed for the present 

study are outlined in Section 4.3.2.2.2.
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3.3.3 Evaluation and evaluators.
The present study poses particular evaluation problems which in turn influence the 

categories of evaluators used. The evaluation problems arc based on the fact that one is 

simultaneously dealing with three unknowns:

(a) the value o f the previously untested CALL platforms being developed

(b) the intelligibility, quality and attractiveness of the ABAIR synthetic voices 

(there has been no previous formal evaluation of the ABAIR TTS system)

(c) the contribution which the ABAIR output can make to the development o f the 

CALL games

One is attempting to evaluate the non-linguistic (i.e. non-TTS) aspects of the CALL 

platforms (graphics, plot, alignment of character movements, etc.) and to simultaneously 

evaluate the ABAIR synthetic voices (TTS output).

It was decided to use Likert scale-based questionnaires as the main method o f eliciting 

the evaluators’ opinions in this study. This is based on Chapelle’s (2001) discussion on 

the judgmental analysis of CALL (see Section 3.3.1.1.1) and the methods she proposes in 

order to ascertain whether or not the learner has acquired the target forms (see Section 

3.3.L 1.3) — i.e. observing learners’ engagement and judging the learners’ reactions to the 

program/game as collected through questionnaires. Likert scales are discussed further in 

Section 3.3.4.2. Questiormaires were formulated in order to ask for the opinions of 

respondents in relation to the various factors being examined. Open-ended dialogue 

boxes were also included as part of both the teacher and learner questionnaires in order to 

give evaluators the opportunity to give either positive or negative feedback on the CALL 

platforms and on the integrated synthetic voices. The responses elicited fi'om these 

questionnaires form the subjective data in the present study and both teachers and 

learners provide these data. Objective data are elicited from teachers only and the 

development and results pertaining to these data are described in detail in Chapters 4.3
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and 4.9. More detail on the questionnaires and on the theoretical background on which 

the individual questionnaire items are based is given in Chapters 4.4 (Instruments: 

Teachers) and 5.4 (Instruments: Learners).

In evaluating the non-linguistic aspects of the CALL platforms it was decided that the 

appropriate evaluators would be pupils of a similar age to the target population for the 

platforms -  i.e. 16-17 year olds.

Deciding on appropriate evaluators of the synthetic speech was more problematic. There 

is evidence to suggest that one’s proficicncy in the target language would be a significant 

factor in one’s judgment of the synthetic voices (Kang et al., 2008). Lecumberri, Cooke 

and Cutler (2010) made a comparison between native and non-native speaker 

performance in listening comprehension when the speech was presented against a 

background of noise. They aimed to clarify the role of prior linguistic experience in 

speech perception. They concluded that even true bilingual listeners never quite reached 

the ability of monolinguals in the presence of noise. Synthetic speech is quite clearly less 

than an idealised form of speech and lack of naturalness may be somewhat similar to the 

distraction caused by noise. One would expect that prior linguistic knowledge would be a 

significant factor in determining one’s ease o f comprehension of the synthetic speech.

Based on the assumption that one’s proficiency in the target language is a significant 

factor in influencing one’s evaluation of TTS output, it was decided that different 

categories of evaluators should be included.

The first category included second level pupils for whom the platforms are developed. As 

discussed in Chapter 2.2 above, second level learners of Irish come from a variety of 

socio-Iinguistic backgrounds. It was decided that participants from each of the three 

school types should be included in the study -  i.e. those from English-medium schools, 

Gaelscoileanna (Irish-medium schools outside the Irish-speaking Gaeltacht areas) and
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Gacltacht schools. A range of language comprehension abilities would therefore be 

represented. This is important since it has been argued that high comprehension ability in 

Irish is needed in order to make judgments on the synthetic speech. The language level of 

the games has been designed for those from English-medium schools, however, and 

therefore a significant sample from that school type is also required. A more detailed 

description of the learner evaluators is given in Chapter 5.2.

In addition to learner evaluators, it was also decided that teachers of Irish should be used 

to evaluate the synthetic speech. The assumption being made here is that these teachers 

have a high language competency level and that any defects which they find in the speech 

are genuine faults with the TTS synthesis rather than lack of comprehension ability by the 

listener. It was further decided that more objective evaluations of the text could be done 

using the teacher sample, in that they could reasonably be asked to orthographically 

transcribe relevant sentences. Details of this orthographic transcription task are outlined 

in Chapter 4.3.2.2.I. It is in the context of these orthographic transcriptions and teachers’ 

ratings of the ‘ease’ with which they could carry out the transcriptions that a formula for 

producing a Clarity Index is presented (see Chapter 4.3.2.2.2). A full description of the 

teacher participants is given in Table 4.4, Chapter 4.9.2.

The following is a summary of the four categories of evaluators:

(a) teachers of Irish who had a high proficiency level in the language

(b) learners of Irish from second level schools from 4* and S'*" years (16-17 year olds)

The learners were subdivided into three groups:

1. pupils from Gaeltacht schools, some of whom had Irish as their main home 

language. These pupils were all from rural backgrounds.
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2. pupils attending Gaelscoileanna, Irish-medium schools outside Gaeltacht areas. 

These pupils were mainly from urban areas and had English as their first 

language.

3. pupils from English-medium schools who studied Irish as a school subject only. 

There was a mixture of pupils from urban and rural backgrounds here.

3.3.4 Statistical analysis.

3.3.4.1 Overview.
The statistical analysis for this study is designed to creatc data which have been 

abstracted from both subjective and objective measures. In this section, a brief review is 

given of the statistical techniques used and the assumptions which underline them.

The objective measures are dealt with exclusively in the teacher evaluation, described in 

Chapter 4. The subjective measures (in both the teacher and learner evaluations, Chapters 

4 and 5 respectively) are elicited by way of questionnaire items which ask for the 

opinions of respondents in relation to the various factors being examined. Respondents 

were asked to react to questionnaire items by marking their opinions on a Likert scale of 

1 to 5. Likert scales typically range from ‘sfrongly agree’ to ‘strongly disagree’ with the 

proposition put forward (see Section 3.3.4.2). The data abstracted from these responses 

are further analysed using non-parametric analysis techniques in order to establish the 

relationship between certain background factors pertaining to the respondents and the 

opinions they expressed on the Likert scale-based questionnaire items (see Section 

3.3.4.3). The statistical technique used to establish the relationship between these 

responses and background factors pertaining to the respondents is the Kruskal-Wallis test. 

The Kruskal-Wallis test is described below under Section 3.3.4.4.

The Spearman’s Rank Correlation Coefficient is used in order to test the relationship 

between responses given to the totality of the post-game questionnaire items. This tests
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the proposition that respondents experience the platforms as a holistic experience and that 

their reaction to any one aspect of the platform will be related to their reaction to other 

aspects of the same platform - for example, if they have a low opinion on the graphics, 

plot, etc. then they are likely to have a low opinion on the quality o f the synthetic speech. 

This will test the premise that one’s opinion on the quality o f synthetic speech is not 

necessarily consistent, but rather, varies with the context in which the speech is used.

'I’his test is also described below under Section 3.3.4.4.

S.3.4.2 Likert scale.
It was decided that primary data should be elicited from the school pupils for this study 

by way of 5-point Likert scale items. Likert scale items sometimes contain 7 or 9 point 

scales. The present study followed the Viswanathan and Viswanathan (2005) 

recommendation and decided on a 5-point scale with each of the 5 labels representing 

more appropriate or meaningful statements such as ‘Strongly Disagree; Disagree; Neither 

Agree nor Disagree; Agree; Strongly Agree’. This produces a symmetry of items about a 

middle category. Longer scales may require more arbitrary statements and the 

relationship of one statement to another may be less clearly defined. A number of factors 

such as social desirability may pose a threat to the validity o f the data obtained (McLeod, 

2008). Individuals may want to give what they perceive as the desired responses or 

responses which would not cast themselves in a bad light. McLeod (2008) suggests, 

however, that this desirability factor may be reduced when respondents arc offered 

anonymity. In order to offer this increased anonymity in the present study, usernames 

(‘userlOl ’; ‘userl02’; etc.) were randomly assigned to each o f the respondents, removing 

the need to use their actual names. This practice could be expected to lend high validity 

to learners’ subjective responses. Test validity also needs to be taken into consideration 

here as it has been claimed that the scores on Likert scales may lack validity because of 

respondents wishing to give the ‘right’ answer in the interests of being polite (Worcester 

& Bums, 1975). One needs to be cautious in terms of the procedure involved in 

administering the questionnaires (described in Chapter 4.5 (teachers) and Chapter 5.5 

(learners)) and to limit potential pitfalls and then to survey the findings (see Chapter 4.9.4
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(teachers) and Chapter 5.9.3 (learners)) to try to ensure insofar as possible that 

teachers/learners have given honest answers to the questionnaire items.

3.3.4.S Non-parametric data.
The appropriate method of statistical analysis of data gathered from Likert scales is a 

subject of some considerable debate. This boils down to whether the data can be regarded 

as ‘interval-level data’ or ‘categorical data’. The former refers to a measurement 

continuum, for example, length or temperature. One can then derive a mean, e.g. the 

mean length of 3 pieces measuring 5 meters, 9 meters and 10 meters is 8 meters. By 

contrast, ‘categorical’, or ‘ordinal’ data, have a value assigned to them, which is arbitrary 

and has no unique mathematical property. It is argued, however, that intervals in well 

constructed Likcrt scale items may approximate to what is referred to as an interval-level 

measure. Cohen, Manion and Morrison (2011), however, contcnd that it is not 

appropriate to infer that the intensity of feeling between ‘Strongly Disagree’ and 

‘Disagree’ is equal to the intensity of feeling between other categories such as ‘Disagree’ 

and ‘Neither Agree nor Disagree’ (p. 387). The concept of ‘mean’ becomes somewhat 

meaningless in that “the average o f ‘fair’ and ‘good’ is not ‘fair and a h a lf” (Jamieson, 

2004, p. 1218). Pallant (2010) states that non-parametric techniques of statistical analysis 

are best used when dealing with ordinal data. She contends that a mean of 3.7 on a Likert 

Scale is about as meaningful as a ‘fair and a half. Non-parametric data make fewer 

assumptions about the normality of the distributions of the populations being analysed 

and about the sample sizes of the groups being compared (Green & Salkind, 2008). 

Central tendencies, using non-parametric statistics, are expressed in terms of median 

(middle value) or mode (the most frequently occurring response to points in the scale).

Having considered the arguments it was decided that the use of non-parametric 

procedures was more appropriate for the purposes of this study.
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S.3.4.4 Statistical analysis tests for the present study.

3.3.4.4.1 The Kruskal-Wailis test.

The present study aimed to examine the relationship between certain background 

characteristics o f the learner evaluators and their scoring on the Likert scale-based 

questionnaire items. I'hese background factors (detailed in Chapter 5.9.2) are:

• gender

• pupils’ year in school

• pupils’ school type (Gaeltacht/Gaelscoil/English-medium school)

• the frequency with which pupils play computer games generally

• pupils’ perception of their own ability level at Irish

• pupils’ rating o f their ‘Top 3’ favourite subjects

• pupils’ preconceived attitude towards TTS synthetic voices in general

This information was elicited before learners explored the platforms and is referred to in 

this study as ‘pre-game questionnaire items’.

Learners’ responses to the Likert scale-based questionnaire items were elicited after they 

had experienced the platforms and they are referred to in this study as ‘post-game 

questionnaire items’ (detailed responses are given in Chapter 5.9.3).

The statistical analysis technique used for determining the relationship between these 

background factors (pre-game questionnaire items) and learners’ responses to post-game 

questionnaire items in the present study is the Kruskal-Wallis test. This technique is used 

in non-parametric statistics to test for differences in ranks among three or more groups 

(Cohen, 2001). Kruskal-Wallis is the non-parametric alternative to a one-way between-
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groups analysis of variance (Pallant, 2010). Groups here are based on the independent 

variable, say, school type or the point at which pupils placed themselves on the Likert 

scale of opinions, e.g. attitude to synthetic speech generally. The Kruskal-Wallis analysis 

looks for significant differences between these groups in their responses to the various 

post-game items which are being regarded here as dependent variables.

The Kruskal-Wallis test is a generalisation of the Mann-Whitney U test. The former can 

be used for three or more groups whereas the latter is confined to two groups. I’hc test is 

based on an analysis of the rankings rather than on means and looks for significant 

differences between the rankings assigned by the respondents to the various dependent 

variables. The tests are less highly inOuenced by outliers, or extreme scores, since any 

score is but a ranking and any extreme score is regarded as being just one rank below the 

previous highest or lowest score (Cohen, 2001). The test allows one to examine, for 

example, if there is a significant difference between the rankings on a Likert scale which 

respondents gave to the quality of the graphics based on the level of their like/dislike of 

synthetic speech generally.

When testing for statistically significant between-group differences, the Kruskal-Wallis 

test merely highlights that there is a difference between the groups. It does not, however, 

pinpoint where the significance lies. There may, for example, be a significant difference 

between Group A and Group C but the difference between Group A and Group B or 

Group B and Group C may not be statistically significant. In order to determine where 

exactly the difference lies, a further post-hoc test must be carried out. The Mann-Whitney 

U test is commonly used for this post hoc analysis. The Kruskal-Wallis test, however, is 

but an extension of the Mann-Whitney U test and produces identical results for two 

independent samples (Green & Salkind, 2008, p. 390).
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3.3.4.4.2 Spearman’s  Rank Correlation Coefficient.

Spearman’s Rank Correlation Coefficient, also known as Spearman’s rho, is a technique 

which calculatcs correlations and is used for non-parametric data. Its parametric 

equivalent is the Pearson Product-Moment Correlation. The Spearmans’ rho is used with 

ordinal or ranked data (Pallant, 2010). The reason for using it in the present study is to 

establish the correlation between responses to the various post-game questionnaire items 

in order to examine the extent to which one can claim that the respondents’ experience of 

the CALL platforms is a holistic one, be that a favourable holistic experience or an 

unfavourable one.

Like the Pearson correlation coefficients, the Spearman’s rho coefficient takes on a value 

varying from -1 to +1. The strength of the relationship between the two measurements is 

determined by the correlation coefficient. A coefficient of 1 shows that for every change 

in A there is an exactly equivalent change in B. A coefficient of -I shows that for each 

change in A, an equivalent change, in the opposite direction, is experienced by B. As A 

increases, B decreases by an exactly similar amount. Cohen (1988) gave the following 

guidelines for interpreting correlation coefficients:

Small correlation: r =  .10 to .29 

Medium correlation: r = .30 to .49 

Strong correlation: r = .50 to 1.00

As with the Kruskal-Wallis test, the Spearman’s rho coefficients are also based on 

rankings rather than on actual scores. Results from the Spearman’s rho test are generally 

presented in grid format so that one can readily perceive the strength of the relationship 

between the dependent and independent variables. In this case, one can readily see the 

relationship between responses to all post-game questionnaire items and judge the extent 

to which the platforms were regarded by the respondents as ‘holistic’ experiences. A high
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number of statistically significant relationships between the items in the post-game 

questionnaire would suggest that there is a significant relationship between respondents’ 

reactions to the various items. If respondents have a somewhat similar attitude, be that 

favourable or unfavourable, to most of the post-game questionnaire items, then one can 

claim that the overall experience was a holistic one, i.e. respondents have a similar degree 

of positivity or negativity towards most of the items. If, for example, respondents were 

relatively unfavourable towards one item, and there was a significant positive correlation 

between that item and all the other items, then one can claim that they were likely to be 

relatively unfavourably disposed towards all the other items. The opposite also applies. In 

carrying out the Spearman’s rho test, one is testing for statistically significant correlations 

but this docs not show whether or not the respondents had a positive or a negative attitude 

towards the entire game. This test is carried out on the learner data in Chapter 5.9.3.3.6.

3.3.5 Summary of evaluation criteria.
This section has concerned itself with a review of the methods appropriate for the 

evaluation of CALL programs in general. Section 3.3.1 began with a more general review 

of the literature on the evaluation of CALL materials, followed by specific criteria for 

evaluating the CALL platforms developed as part of the present project.

A distinction between objective and subjective data is made and the opinion of previous 

researchers that subjective data on their own is insufficient, is noted. Subjective data 

refers mainly to opinions expressed by some stakeholders in relation to the CALL 

program. Objective data, on the other hand, are obtained from some observable behaviour 

and are generally regarded as being more reliable. They are frequently acquired by quasi- 

experimental methods whereby a population is divided into two groups, one of which 

receives the treatment while the other docs not. At the end o f the treatment period any 

differences between the two groups in relation to the predefined criteria are ascribed to 

the treatment. It is argued here that this method is inadequate for the evaluation of CALL 

platforms. One cannot directly attribute some language structure which a learner is found
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to have solely to the CALL platform which they have experienced. Language acquisition 

is not an absolute in that it has an absolute presence or an absolute absence. We acquire 

language to various degrees and may understand or use words or phrases correctly in 

some contexts but incorrectly in others. It was concluded that it may not be useful to seek 

general criteria for the evaluation of CALL but rather, that each CALL platform must be 

evaluated according to its own terms, i.e. its aims and objectives, the group to which it is 

being directed and the teachers or administrators of the program. It is from this context 

that the criteria for the evaluation of the present platforms are being drawn up.

Section 3.3.2 reviewed the criteria by which TTS synthetic speech may be evaluated 

beginning also with a more general review first before developing the criteria for 

evaluating the Irish TTS synthetic voices. While a good deal o f work on general 

evaluations on TTS synthetic speech has been done, no previous evaluations have been 

carried out in the context of game-like CALL activities. It is recognised that evaluations 

of synthetic speech should be done in the context where the speech is expected to be 

used. It is appropriate, then, that the Irish synthetic speech o f ABAIR be judged in the 

context of three CALL platforms. This evaluation is considered to be quite different from 

a general evaluation of the output of the ABAIR system.

The concept o f ‘ease of intelligibility’ was proposed as a criterion for evaluating 

synthetic speech. A detailed consideration o f a formula by which assessment of 

‘intelligibility’ and ‘ease of intelligibility’ of sentences may be combined so as to 

produce an overall Clarity Index is given in Chapter 4.3.2.2.2 under the heading 

“Developing a Clarity index for synthetic speech”.
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3.4 Statement of Hypotheses

A  formal statement of research questions is made in this section in the form o f specific 

hypotheses. These hypotheses are an amalgam of the specific research questions which 

this study sets out to investigate and deductions drawn from the reviews of literature 

presented in Chapters 2 and 3 which form the basis for the research questions. Some of 

these hypotheses lend themselves to scientific statistical testing of probability while 

others are such that support for them is shown by way of trends in the data, such as 

percentages of respondents who accept or reject a particular proposition.

The main research aim, as set out in Chapter 1.1 of this thesis, is to examine the 

contribution which Irish synthetic speech can make to the development of future CALL 

platforms. This aim is broken down into a number of specific objectives, each o f which 

may be examined in turn, liach of these objectives is stated here in terms of a hypothesis.

Hypothesis 1:

Digichaint, as an interactive gamc-like platform, will conform to the criteria for effective 

CALL platforms (as set out in Sections 3.3 above, see Table 3.2):

1.1- game is task-based with a focus on meaning

1.2 - game has an appropriate language difficulty level

1.3 - game is easy to manoeuvre

1.4 - game is enjoyable

1.5 - game has a clear plot

1.6 - game has a logical structure

1.7 - game is engaging for the learners

1.8 - game has graphics that are considered attractive/engaging

1.9 - game has legitimate narrative, i.e. credibility for the player/learner
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Hypotheses 2, 3 and 4:

In terms of synthetic speech, one needs to estabhsh the respondents’ views on its 

inteUigibihty, quahty and attractiveness. Hypotheses 2, 3 and 4 are central to the main 

research aims and objectives of the present study, as set out in Chapter 1.1.1’hey are key 

to the research objectives in that they involve the basic tests of adequacy and ‘fitness-for- 

purposc’ of synthetic voices in the context of game-like CALL platforms.

Hypothesis 2:

The synthetic speech is readily intelligible for respondents with a high Irish language 

comprehension ability.

Hypothesis 3:

'I'he synthetic voices are regarded by a majority of respondents as having a high quality 

and attractiveness.

Hypothesis 4:

A  majority of respondents regard the synthetic voices as being acceptable in the context 

of the CALL platforms in which they are presented.

Hypothesis 5:

There is a statistically significant relationship between the measured reactions of the 

respondents to non-linguistic elements of the platforms (such as plot, ease of 

manoeuvring characters, legitimacy of narrative and standard of Irish language used) and 

their opinions on the intelligibility, quality and attractiveness of the synthetic voices used 

in each platform.
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Hypothesis 6:
There is a statistically significant relationship between respondents’ predisposition 

towards synthetic voices in general and their attitude towards the Irish synthetic voices 

being tested.

3.5 Summary

The current chapter begins by detailing the development of three CALL platforms which 

form the basis for the current research project. It then reviews the literature on the criteria 

for evaluating CALL platforms and develops the specific criteria by which the present 

platforms will be evaluated. It also reviews the literature on the evaluation of TTS 

synthetic speech and, similarly, identifies the criteria by which the sjoithetic speech, 

which is integrated into the present platforms, may be evaluated. On the basis of this 

review of literature and of the review of literature, specific hypotheses are developed and 

these hypotheses encapsulate the criteria which are deemed to be the ideal for effective 

CALL platforms with integrated synthetic speech.

The platforms, described in Section 3.2, have been named 'Digichaint \ ‘Faille go TCD ’ 

and 'Taidhgin ’ and each has its own unique features. Digichaint carries the features 

which are most closely associated with computer gaming in that the player has a 

particular problem to solve and must make use of the resources available to him/her from 

within the world of the game in order to do so. Fdilte go TCD has highly stylised 

graphics but is low in interactivity insofar as the learner has little control over the 

direction of the ‘game’. Taidhgin is highly interactive with relatively simple graphics. It 

is a conversation partner or ‘chatbot’ which can process novel utterances inputted by the 

learner and respond in a linguistically appropriate manner. The synthetic speech which is 

being developed as part of the ABAIR project was integrated into each of the platforms 

and an essential part of the present thesis is the evaluation of the speech in the context of 

the three CALL platforms.
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A review o f the literature on the evaluation o f CALL materials (see Section 3.3.1) 

identifies the many facets which are considered to be relevant. The most obvious o f these 

is the potential CALL platforms offer to learners to enhance their learning experience. 

Evaluating this potential can be problematic since it is difificult to credit a particular 

CALL platform with being the sole provider o f linguistic input to the learner. Even the 

concept o f acquiring a particular language form is problematic since there are very many 

levels o f acquisition ranging from a vague acquaintance with the form to a full 

knowledge o f the entire range o f environments in which it may be used. It is argued that 

the test -  treatment - retest model o f research is inappropriate for CALL evaluations since 

changes observed from test to retest cannot be readily assigned to the ‘treatment’ or 

exposure to the CALL program. An evaluation o f CALL materials must concentrate on 

the quality o f the engagement o f  the learner with the materials. This can be done by 

observing the learners interacting with the materials and/or seeking the learners’ opinions 

on their experiences. This chapter contains a list o f nine criteria, which have been 

deduced from the literature, by which one may evaluate CALL platforms and these 

criteria form the basis for the hypotheses formalised in Section 3.4.

Section 3.3.2 o f the chapter concentrated on the evaluation o f the TTS synthesis as 

produced by the ABAIR project. There has been no previous evaluation o f this synthetic 

speech as it is still at a developmental stage and the present study does not claim to 

represent a comprehensive evaluation o f the speech. Rather, it sets out to evaluate the 

adequacy o f the synthetic speech for interactive CALL platforms. To my knowledge, no 

previous evaluation o f TTS synthesis for any language in such a context has been carried 

out.

Synthetic speech in an interactive CALL platform is important because it allows for 

novel interactions between learner and computer. With the use o f Artificial Intelligence
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(AI), chatbots can hold relatively realistic conversations with the learner. The use of pre

recorded speech is not possible since the utterances are unpredictable.

In the context of the evaluation o f the present TTS synthesis, the functionality, or fitness- 

for-purpose, of the speech was considered paramount. The three evaluation criteria 

identified as being most relevant in the present context were intelligibility, quality and 

attractiveness. It was decided that there should be two main groups of evaluators:

(i) those with a native or near-native-like Irish language ability. A group of Irish 

language teachers was chosen as representing this group

(ii) school pupils who were in the same age bracket as the target group for whom 

the platforms were being developed. Pupils were taken from three different 

school types:

a. Gaeltacht schools were Irish is a community language

b. Gaelscoileanna, which are located in English speaking areas o f the country 

but who teach all subjects through the medium of Irish

c. English-medium schools where Irish is but a subject in the curriculum

There needed to be a heavy weighting in favour of schools with an Irish speaking 

background since one was attempting to ensure that any intelligibility deficiencies were 

due to deficiencies found in the synthetic speech itself rather than weaknesses o f the 

language comprehension ability of the listeners. Since it was envisaged that the end-users 

of these platforms would ultimately be learners of Irish typically in English-medium 

schools, a representative group was also included so as to get their evaluations on all the 

key aspects of the platforms including the synthetic speech (TTS) and the non-synthetic 

speech (non-TTS) features.

Section 3.3.4 reviews the statistical methods used for the analysis of the data obtained 

from the evaluators. The use of Likert scales for the generation of the data is discussed as
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are the concepts of parametric and non-parametric data. It was decidcd that the data 

generated from the Likert questionnaires should be treated as being non-parametric. This 

determines the statistical techniques which can be used for analysis. The Kruskal-Wallis 

technique was chosen as being the most appropriate to test the relationship between the 

background characteristics of the respondents, such as gender, level of understanding of 

Irish, etc. and their evaluations of the various aspects of the platforms. The test searches 

for significant between-group differences in their responses to the Likert scale-based 

questionnaire items.

A brief description of Spearman’s Rank Correlation Coefficient is also given. This 

technique is used to establish the correlation between the responses given to the various 

items on the Likert scale-based questionnaire in order to test the proposition that the use 

of any of the platforms is a holistic experience and that one’s views on any aspect o f it 

will be influenced by one’s general experience of the whole. In such a scenario it may be 

claimed that one’s assessment may be somewhat dependent on the context in which it is 

used.

The discussion to this point (in both Chapter 2 and Sections 3.2. and 3.3) leads to a 

formal statement of hypotheses in Section 3.4, which draws together those aspects of the 

literature reviews most pertinent to the present study. Chapters 4 and 5 of this thesis 

describe the procedures used for the generation and analysis o f the data which test the 

hypotheses stated in Section 3.4 of the present chapter. Chapter 4 concentrates on the data 

pertaining to teacher respondents and Chapter 5 deals with the data from learner 

respondents. It is postulated that one’s language comprehension ability may be a 

significant factor in determining one’s judgment of synthetic speech. In this context it 

was important to get a wide Irish language ability range amongst evaluators in order to 

test this proposition.
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Chapter 4: Findings for Teachers

4.1 Overview

The main focus of the overall study is to develop and evaluate CALL platforms and to 

assess the ABAIR TTS synthetic speech in these game-like CALL contexts. Specifically, 

this chapter sets out to address Hypotheses 2, 3 and 4, as stated in Chapter 3.4.

Hypothesis 2 refers to the intelligibility of the synthetic speech for those with a high Irish 

language comprehension ability. Hypothesis 3 refers to the quality and attractiveness of 

the synthetic voices and Hypothesis 4 refers to their acceptability in the context of CALL 

platforms. Two main groups used as evaluators -  teachers and learners. The present 

chapter discusses the methodologies used and the results acquired from the teacher 

section of the evaluation.

For the teachcr evaluators of the TTS synthetic voices it was decided to use an 

orthographic transcription task in order to assess the intelligibility of the voices. It is 

assumed that teachers’ comprehension of Irish is at a very high level and any deficiencies 

in their transcriptions could reasonably be ascribed to deficiencies in the synthetic voices 

rather than deficiencies in the linguistic ability of the evaluators. This assumption could 

not be made in respect of the learners. One could not make judgments on deficiencies in 

the transcriptions of such learners with any certainty, as deficiencies could be ascribed 

either to the synthetic voices or to the learners’ restricted linguistic capacity. It was under 

these circumstances that it was decided that teachers should be used in order to elicit 

what can be described as ‘objective’ data for this study, through an orthographic 

transcription task. The opinions of teachers were also sought (described as ‘subjective’ 

data) and this chapter contains a model for integrating the results of the subjective and 

objective data. It was decided to elicit the opinions of learners separately (see Chapter 5) 

and the data acquired from that section of the study can be described as being ‘subjective’ 

(see Chapter 1.4 ‘Definition of Terms’).
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In using both tcachcrs and learners as evaluators in the overall study one is attempting to 

assess, in both objective and subjective terms, the overall value of the three CALL 

platforms, with integrated synthetic speech, which were developed as part of the present 

study. Focus in this chaptcr is kept mainly on an evaluation o f the synthetic speech. Data 

for the evaluation are taken from the Digichaint platform but the teachers were not asked 

to play the game as part of their evaluation. It must be noted that although the material for 

the evaluation was taken from the Digichaint platform the voices used were all in their 

original synthetic forms, and versions of the voices with pitch and speed manipulations, 

as described in Chapter 3.2, were not used. Although teachers were shown Faille go TCD 

and Taidhgin in an informal context, no formal evaluation was carried out and teachers’ 

opinions on the TTS and CALL aspects of those two platforms have not been included in 

the present thesis. Chapter 5 focuses on learner evaluations, where one is simultaneously 

evaluating the acceptability of the platforms as a whole, which includes its linguistic (i.e. 

synthetic voices) and non-linguistic aspects (i.e. graphics, etc.).

The present chapter deals specifically with teachers’ reactions to the TTS synthetic voices 

in the context of the Digichaint game (see Chapter 3.2.1). rhe chapter includes an 

orthographic transcription task devised for teachers in order to assess the ‘intelligibility’ 

o f the voices and it also measures the opinions of the teachers in relation to the ‘ease’ 

with which they could transcribe the sentences. It contains a discussion on the concepts 

o f ‘intelligibility’ and ‘ease of intelligibility’. The performance o f the teachers on the 

orthographic transcription (i.e. intelligibility) task will be referred to in this chapter as a 

‘performance’ score. The ratings given by teachers on the ‘ease o f intelligibility’ task are 

referred to as ‘opinion’ scores. The ‘performance’ score may be seen as an objective 

score since it involves an objective procedure for marking the performance of the 

teachers in transcribing the twenty sentences. The ‘opinion’ score is considered a 

subjective measure as it involves teachers marking their opinions on the ‘ease’ with 

which they performed in the transcription task. A formula is devised which combines the 

‘performance’ and ‘opinion’ scores of the evaluators for each of the twenty sentences
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included in the task. A ‘clarity’ index is proposed which combines the ‘performance’ and 

‘opinion’ scores. Clarity here refers to a combination o f ‘intelligibility’ and ‘ease of 

intelligibility’. The relationship of the various components of the chapter is outlined in 

Table 4.1 below.

Table 4.1

The constituents oj the proposed 'Clarity Index ’ - combining 'intelligibility ’ 
(performance scores) and 'ease' o f  intelligibility (opinion scores).

Aim

i'ask devised to 

Elicit Data

(described in 

Section 4.3.2)

Nature of 

Data

Calculation

(Sentence 

analysis: see 

Section 4.3.2.2.1)

Formula

[Clarity Index: 

see Section 

4.3.2.2.2)

Intelligibility Orthographic Objective Performance
Transcription Task Data score

Clarity

‘Ease’ of Opinion Rating Subjective Opinion Index
intelligibility (1-5: Likert Scale) Data score

The Design and Results sections of the present chapter (see Sections 4.3 and 4.9, 

respectively) are divided into four main sections which detail:

(a) pre-test questionnaires, which are designed to elicit background information on 

each of the participants (see Section 4.3.2.1 and Section 4.9.2)

(b) the test (see Sections 4.3.2.2 and 4.9.3), which includes:

a. a sentence analysis task, which comprises both an orthographic 

transcription task (which generates a "performance score’) and an 

"opinion' rating of the ‘ease’ with which that transcription was done 

{"opinion score’)
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b. a Clarity Index (a formula devised to combine teachers’ ‘performance’ 

scores with their ‘opinion’ scores (i.e. ‘intelligibility’ and ‘ease of 

intelligibility’ scores)

(c) post-test questionnaires, which elicit teachers’ opinions on the usefulness, quality 

and attractiveness o f the ABAIR synthetic voices (see Section 4.3.2.3 and Section 

4.9.4)

4.2 Participants

It was decided to use teachers as evaluators of the synthetic speech because of their high 

competence in the Irish language. It could be assumed that a lack of understanding o f the 

TTS spcech would be due to deficiencies in the quality of the synthetic speech rather than 

deficiencies in the evaluators’ language comprehension ability. It was decidcd that the 

data for assessing TTS intelligibility would be generated by asking the teacher 

participants to orthographically transcribe 20 sentences, each o f which was to be found in 

the Digichaint platform.

When the sentences for transcription were decided upon (see Section 4.3.2), an initial 

pilot study amongst five second level teachers was conducted. These showed largely 

positive results and did not justify any adjustments to the original selection of sentences. 

Data from these five teachers were not included in the final analysis of results.

Invitations to take part in the present study were extended to teachers who attended an 

Irish language teaching conference in NUIM, Maynooth (An Tionol Teagaisc, 2011). A 

large group of teachers showed enthusiasm for the study on the day. A total of 31 

respondents with no reported hearing impairments participated in the final evaluation.

The group was predominantely female (N=25). Participation was voluntary and not 

organised, in the sense of participants assembling in one place at one time. The 

evaluations were conducted online when the participants found the time to partake. A
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detailed description of the composition of the teacher group that participated in the 

project is given in Table 4.4, Section 4.9.2 below.

4.3 Teachers: Research Design and Strategy 

4.3.1 Research Design.
This section of the research, which focuses solely on teacher evaluations, involves a 3- 

stage multi-method design (Creswell, 2009) comprised of three instruments: a pre-test 

questionnaire, a test and a post-test questionnaire.

Stage 1 Stage 2 Stage 3

Pre-test Questionnaire

Elicits background 
information from the 
participants

Test

Orthographic transcription 
task

Post-test Questionnaire

Seeks teachers’ general 
reaction to the TTS in the 
context of a CALL game
like platform

Figure 4.1. Research Design for Teacher Evaluation

"I’he design for this part of the study involves:

(a) Stage 1: collecting background information on the participants. This was done by 

way of a pre-test questionnaire

(b) Stage 2: administering the test items, which were finally decided upon subsequent 

to the administration o f an initial pilot study

(c) Stage 3: a post-test questionnaire which got teachers’ general reactions to the TTS 

voices in the context o f a CALL game-like platform
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The pre-test questionnaire involved eliciting certain background information about the 

evaluators, which may have a bearing on the response patterns of different subgroups (see 

Section 4.3.2.1).

The ‘test’ in this part of the study involved the evaluators giving an orthographic 

transcription of twenty sentences taken from the Digichainl platform. This transcription 

task was necessary in order to investigate the intelligibility of the synthetic speech as well 

as participants’ opinions on the case with which they could carry out the transcriptions. 

The rationale for using the particular sentences chosen for transcription is outlined in 

Section 4.3.2.2.1, as is the marking scheme through which teachers were assigned 

‘performance’ scores. Section 4.3.2.2.2 describes the development of a formula which is 

devised in order to produce a Clarity Index that combines ‘performance’ scores and 

‘opinion’ scores.

A short post-test questionnaire which asked for teachers’ more general opinions on the 

usefulness, attractiveness and quality of the ABAIR synthetic speech (see Section 4.3.2.3) 

was also included.

4.3.2 Research Strategy.

4.3.2.1 Pre-test questionnaire.
Background information was sought from each participant in relation to his/her general 

age group, gender, dialectal preference, and preconceived views of synthetic voices in 

general. It was anticipated that these factors may lead to between-participant variations. 

Different groups may have difficulty in comprehending dialects apart from their own (see 

6  Flatharta (1989), Chapter 3.3.3) and other factors such as age may have an effect on 

listeners’ willingness to accept the synthetic voice. 1’he pre-test questionnaire used in the 

study is included in full in Appendix B 1.
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4.3.2.2 Test.
The test material was all collated into one electronic form, consisting of four webpages, 

and was presented to evaluators online. Participants were presented with a 3-minute 

video consisting of an excerpt from the Digichaint game. This was intended to 

acclimatise participants to the synthetic speech and to give them a context to better 

understand the purpose of the research. The overall aim of the test was to evaluate 

teachers’ performance and opinions on an "intelligibility' and ‘ease o f  intelligihility' task. 

This section has been divided into two subsections -4.3.2.2.1, which details the design of 

the orthographic transcription task (i.e. the content and the criteria for marking teachers’ 

transcriptions) and 4.3.2.2.2, which describes the development of a formula to create a 

Clarity Index, combining ‘performance’ scores and ‘opinion’ scores.

4.3.2.2.1 Sentence analysis task: evaluating ‘intelligibility’ and ‘ease’.
In order to elicit teachers’ evaluations of the TTS synthetic voices, a technique used by 

Hashimoto, Yamagishi, Byrne, King and Tokuda (2011) was employed, i.e. the teachers 

were asked to listen to individual sentences and to orthographically transcribe what they 

heard. These transcriptions were then assessed for accuracy. Teachers were asked to 

simultaneously give a rating on the ‘ease’ with which they could transcribe these 

sentences on a scale of 1 to 5, reflecting their opinion of the clarity of the sentence.

Twenty utterances were taken from the overall corpus of speech used in the Digichaint 

game (ten of Connaught dialect and ten of Ulster dialect). The sentences appeared in 

random order each time the test was given, so that their position in the list would not 

influence their intelligibility. If a particular sentence were to always appear last, for 

example, it could get a poorer rating because of participants’ fatigue or inattention.

The twenty utterances were divided into five categories, each containing four utterances -  

two utterances in the Ulster dialect (female voice) and two utterances in the Connaught 

dialect (male voice), and these are presented in Appendix B3. The utterances selected for
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the teacher orthographic transcription test were not random, but were chosen so as to 

include a representative selection of sound classes in the Irish sound system (long 

vowels; short vowels; fricatives and stops) (O Siadhail, 1980) as well as samples of 

elision in fixed common phrases. Fricatives and stops in particular are included as they 

can give rise to some production problems during the development phase of synthetic 

voices. The five categories o f utterances tested are outlined in Table 4.2 below.

Table 4.2

The five categories used when selecting sentences fo r  inclusion in the teacher 
orthographic transcription task

1. utterances featuring elision

(e.g. “Ta, an bhfuil a fliios agal ca bhfuil Tom Ban” proiiounccd; 

with eli.sion: a: v 'I  !< is'' k a: |i t''o  rn' a: n'

without elision: a: o vv i li o i n g a a: vv I li o inv bv a:

Translation: Yes, do you know where Tom lidn is?)

2. utterances featuring four or more long vowels - with a long vowel being at the focal 
point of the utterance

3. utterances featuring four or more short vowels - with a short vowel being at the 
focal point of the utterance

4. utterances featuring three or more fricatives

5. utterances featuring three or more stops (plosives)

* In the circumstances o f the present project, 1 had access to the hack end o f  the 
synthesiser and was able to include a lexicon containing commonly-used phrases found  
in the game which are normally pronounced as one word (following elision) rather than 
having each component word pronounced individually (e.g. cd bhfuil... A a: v» i IV -> 
pronounced/k a: V/ (Translation: Where is...)).
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Criteria for marking responses to ‘intelligibility’ test.

As teachers transcribed each sentence, they were also asked to rate on a 5-point Likert 

scale the ‘ease’ with which they transcribed that particular sentence (with “5” denoting 

complete ease of transcription and “ 1” denoting very difficult to transcribe). It was 

intended that this would add robustness to the measure of the intelligibility of the voices 

Even if a particular sentence was transcribed completely correctly, a low rating on the 

‘ease of intelligibility’ scale would indicate that the voices were of a lower quality than 

the mere transcription mark alone would indicate. The ratings given for ‘ease of 

intelligibility’ are reported as subjective data. The twenty sentences used in the test are 

listed in Appendix B3.

The results from the orthographic transcription task arc reported here as objective data. 

Marks between 1 and 5 were assigned to each of the transcribed sentences in the 

following manner:
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Tabic 4.3

Ratings awarded to teachers based on the orthographic transcription task

5. rhe transcription is fully correct

4. The transcription is largely correct but contains minor inaccuracies that do not
affect the meaning of the sentence -  e.g. “ok, ce he fein” in place o f “6, ce he fein”

3. The category being examined (see Table 4.2) is transcribed correctly but other
words in the sentence are transcribed incorrectly which may lead to a change in 
meaning

-  e.g. in Category 5 (Stops) / Ulster dialect;

“ta turas i gcroi duine inniu”

a: u fv 3 sif i g r* i; i nJ g a ni u)

{there’s a trip in someone’s heart today) 

in place of “ta turas eagraithe duinn inniu”

(ĵ v a: u fv a sv i q r* i: u: n; 9 n̂  u:)

(there’s a trip organised fo r  us today)__________________________

The incorrect representation is shown in bold type

2. The category being examined is transcribed incorrectly - thus an error in a fricative 
in the ‘fricative sentence group’ resulted in a rating o f '2' — e.g. “Ar eigean ... an
doras anois” in place o f “Ar eigean go n-aithneoinn e da siulfadh sc isteach an
doras anois” {Hardly would I  recognise him i f  he were to walk in the door now)

1. The answer is missing or not discernable

It is taken here that these marks form a scale, rather than representing ordinal ranking in 

that a score o f ‘5’ represents a transcription which is superior in quality to that of a ‘4 ’, 

which in turn is superior in quality to that of a ‘3’, etc. Since ‘5 ’ represents the ideal / 

perfect transcription, it denotes a high quality in the synthetic voice.
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4.3.2.2.2 Developing a Clarity Index for synthetic speech.
Performance alone is not a clear indicator o f the intelligibility o f utterances. Utterances in 

particular contexts may be intelligible but require considerable effort from the listener. In 

the present study, it was considered desirable not only to ask respondents to transcribe 

sentences (as a measure o f ‘intelligibility’) but then to enquire into the ‘ease’ with which 

they felt they could do this (‘ease o f intelligibility’). This section describes a formula 

which was newly devised as part o f the present study in order to combine both these 

measures. A mean score, representing both ‘performance’ and ‘opinion’, is calculated for 

each sentence. An overall mean o f the respondents’ ‘performance’ scores over twenty 

sentences is calculated and similarly an overall mean o f their ‘opinion’ scores is 

calculatcd. These means are inserted into the formula below.

P i represents the mean performance score over 20 sentences for respondent 1. 0^ 

represents the mean opinion score over the 20 sentences for respondent 1. “5” represents 

an ideal score where the respondent can transcribe the sentence with complete case. The 

gap between an actual score for a particular sentence and the ideal score represents the 

difficulty level o f that item. The actual score is a combination o f  the performance score 

and the opinion score. The score for an item having a perfomiance score of, say 4, and an 

opinion score o f 2 may be seen as (5 -  4) + (5 — 2). The mean for the deviation of
1+3

performance and opinion scores from the ideal 5 is therefore = 2.

The extension o f this operation to cover all respondents may be represented as follows:
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5  Z!i'=l(5-P„)+(5-0„)
2n

N = the total number of respondents

Pi = the mean performance score of respondent 1

Oi = the mean opinion score of respondent 1

Figure 4.2. Clarity Index formula

The denominator used to calculate the mean is 2n since each respondent has two scores — 

a performance score and an opinion score. Results o f applying this formula are presented 

in Section 4.9.3.2 below.

4.S.2.3 Post-test questionnaire.
Having completed the test, participants were asked for their opinion on the suitability of 

the synthetic speech for use in games such as Digichaint {“Do you think synthesised 

speech at this level would be suitable fo r  a game like Digichaint?”). They were also 

asked for their opinion on the attractiveness of the voices for senior cycle pupils (“Do you 

think the synthesised speech in the sample you heard would be attractive fo r  senior cycle 

pupils in second level schools?”) and for their general opinion of the standard of the 

synthetic speech (“What is your opinion o f the quality o f  the speech produced by 

abair.ie? (Please rate on a scale o f  I — 5)”). Respondents were given five statements in 

relation to the questions pertaining to suitability and attractiveness and asked to pick the 

one which best reflected their opinions. They were also given an opportunity to give 

general feedback, be that positive or negative, in an open dialogue box. The post-test 

questionnaire, as it was presented to teachers, is included in Appendix B4.
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4.4 Instruments

As described in Section 4.3, responses from a pre-test questionnaire, a test and a short 

post-test questionnaire were elicited from teachers. This was all carried out by way of 

online evaluations for which participants volunteered to take part at a time and in a  place 

o f their own choosing.

The pre-test questionnaire (sec Appendix B1) sought to establish the identity o f each of 

the evaluators and some details of their backgrounds. These identity tags were necessary 

in order to organise the data and respondents were free to create their own usemanie, 

which may or may not be their actual name. The information being sought referred to 

gender; age-group; place of birth; dialect preference; and teachers’ pre-conceived ideas 

about synthetic voices generally. There has been little previous research on gender 

variations in responses to synthetic speech (Crabtree, Mirenda, & Beukelman, 1990; Lee, 

2008), and few studies which investigate how different age-groups may respond to 

synthetic speech (Drager & Reichle, 2001). Intuitively, it would seem that there may be 

variations associated with age-groups since the younger age-groups would possibly have 

a greater familiarity with digital media, which may include synthetic voices. A question 

on place of birth was included in order to identify native and non-native speakers o f Irish. 

It is possible that native speakers of Irish from one Gaeltacht area may have some 

difficulty in understanding certain sounds/phrases from another Gaeltacht area. A 

question on teachers’ preferred dialect was included, mainly in order to establish if  those 

who were bom outside Gaeltacht areas had a particular dialect preference and whether 

this may influence their attitude towards the dialects included in the present test. A 

question on teachers’ pre-conceived ideas about synthetic speech was included in order to 

test the proposition that one’s predisposition towards synthetic speech influenced one’s 

evaluation of it (see Cryer and Home (2009) and discussion in Chapter 3.3.2.1).

Evaluators were asked to orthographically transcribe twenty sentences which had been 

included in the Digichaint platform. They were first given a demonstration o f the
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Digichaint platform, by way o f a 3-minute video of the game, in order to familiarise them 

with the synthetic voices and clarify for them the context in which the synthetic speech 

would be used. The sentences that were included in the transcription task were not 

contained in the introductory video. They were all in their original synthetic forms — none 

of the pitch and speed manipulations that had been added to these voices to make the 

characters in Digichaint sound different from one another were included in this test set. 

The sentences were presented in random order on the test webpage which gave them a 

‘stand-alone’ status -  i.e. one could not glean a sentence from the broader pragmatic 

context. The same webpage contained the ‘ease of intelligibility’ rating scale, which was 

presented alongside each of the twenty sentences.

Treoracha:
Fiche ceist ar fad aU  le freagain.

Scriobh na habairti le gn^lhlilriO na Gaellge chomh fada agus is teidir.

Ceist 1

(1) D6an trascrfobh ar an m6id a ctniala tu:

(2) Cad a d6adA faoin abairt seo? Bht s i ..

An-deacalf le tuisdnt Deacair le tulsdnt R^asunta soil^lr le tulsdnt fa sc a  le tuisdnt An-^asca le tulscint

Instructions
There are twenty questions in total to answer. I 'ranscribe the sentences nsing standard Irish spelling in as far as possible.

Question I

(1) Transcribe what you heard:

(2) What statement would best describe your opinion of this sentence? It was...

Very difficult to Difficult to understand Reasonable Eiasy to understand Very easy to
uudenitaiid understaiMl

Figure 4.3. Scrcenshot of the interface used for the teacher orthographic transcription 
task and ‘ease’ rating task. Translation is also included.
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A post-test questionnaire, which asked three questions and gave teachers the opportunity 

to give feedback, be that positive or negative, through an open-ended dialogue box, was 

included. The first question sought to establish the suitability of the synthetic speech for a 

game like Digichaint. These opinions were important in the study since they would 

inform on the suitability of the test for the subsequent learner evaluation. The second 

question sought teachers’ opinions on the attractiveness of the voices for second level 

learners of Irish (see discussion in Chapter 3.3.2.2). I'he third question was more general 

and it sought to establish the views of the teachers on the overall standard of the ABAIR 

synthetic speech. This was included so that one could glean an overall positive or 

negative attitude towards synthetic speech among the teacher population. An open 

dialogue box was included to allow for any unanticipated features of the synthetic speech 

or the game which may have come to the attention of teachers. It offered a forum in 

which the teachers could communicate their general reaction to the platform and the 

synthetic voices since I was not present while the teachers took part in the evaluation and 

therefore could not discuss issues with them at the time of their participation.

4.5 Procedure

The teachers’ evaluation was conducted online where individuals volunteered to 

participate in the evaluation. They did this at a time and place of their own choosing and 

did not have any contact with each other. I advised them to use Google Chrome as their 

browser and to use headphones to listen to the synthetic voices at a suitable volume. I 

cannot, however, be certain that optimal conditions were available to all those who 

participated. For each respondent there was a pre-test questionnaire, followed by the test, 

and a post-test questionnaire.

As outlined in Section 4.3.2.2 above, respondents were asked to listen to twenty 

sentences altogether, (10 in the Connaught dialect and 10 in the Ulster dialect), and to 

transcribe them as they heard them. I’hey were simultaneously asked to rate the ‘ease’ 

with which they could transcribe the sentences on a Likert scale which appeared with the
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soundfile o f each of the twenty utterances. Teachers were free to listen to the sound files 

as many times as they wished. These sentences are included in Appendix B3.

4.6 Analysis

Data from the pre-test questionnaire are presented in Table 4.4 below in a purely 

descriptive manner. The table lays out in percentage terms the backgrounds o f the 

evaluators who participated in the study.

The scores given by the evaluators to each of the twenty sentences that make the ‘test’ are 

set out in Appendix D1 in terms of mean, median and mode. These scores arc presented 

under the five sentence-categories described in Section 4.3.2.2.1 above -  i.e. elision; long 

vowels; short vowels; fricatives; and slops. These categories were selected because they 

are features o f the language and because some of them (fricatives, stops and elision in 

particular) could be considered potentially problematic. It was deemed necessary to 

include mean, median and mode scores in the table in Appendix D1 in order to clarify 

measures of central tendencies and in order to avoid having the central tendency over

influenced by a few extreme scores. One needs to be particularly careful o f this problem 

when the number o f respondents is relatively low (in this case N=31). For the purposes of 

demonstration here one may refer to ‘Sentence analysis findings’ (see Section 4.9.3.1). 

The mean objective evaluation score for Item 14, for example, is 3.2 but its median and 

modal scores are 4. This shows that the mean score was over-influenced by a few low 

scores but that most respondents found no particular difficulty with the item. By contrast, 

Item 17 also had a mean score of 3.2 but its median and modal scores were 3, which 

indicates that a far greater number o f respondents had difficulty with the item than was 

the case for Item 14. A more detailed discussion of the scores on the various test items 

follows in Section 4.9.3.1.
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The formula by which the Clarity Index is calculated is set out in Section 43.2.2.2 above. 

Data from the calculation are set out in Appendix D2.

Responses from the three questions posed in the post-test questionnaire are set out in 

descriptive terms in Table 4.7 below.

It was originally cxpectcd that comparisons between different categories of respondents 

could be made by the use of inferential statistical analysis. However, on inspection of the 

data it was decided not to, since the sample size is relatively small and many 

subcatcgorics have a very sparse representation. It was decided that any conclusions from 

such analysis would not be reliable. The data for analysis are set out in terms of raw 

scores, percentages, and mean, median, and modal values in this chapter.

4.7 Reliability and Validity

Reliability of the test is deemed to be reflected in the consistency of responses across the 

group of teachers tested. In the case of the teachers’ evaluations, in the present study, it 

must be noted that the sample number was quite small and this must, of course, be borne 

in mind when generalising on the findings.

The reliability of the present study is fiirther strengthened by the following;

(a) having an expert group of evaluators

(b) teachers’ voluntary participation in the study

(c) the use of Likert scale responses (see Chapter 3.3.4.2, which discusses the 

reliability of Likert scale questionnaires)
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With regard to test validity in the present context, several factors were taken into 

consideration in the design phase:

Cryer and Home (2008) discuss suggestions that users' acceptance o f synthetic speech 

may depend on the context in which it is being used. Synthetic voices will, therefore, be 

assessed here also in the context in which they arise (see Chapter 3.3.2.2). For the 

purposes of the present study, evaluators were first given a sample o f the synthetic speech 

being used as part of the Digichaint platform. This was done in order to acclimatise them 

to the synthetic voices and to the game-like CALL context in which the voices were 

being used. Respondents then orthographically transcribed each of twenty sentences and 

gave an immediate reaction on a Likert scale on the ‘ease’ with which they could 

transcribe each sentence. The validity of these ratings is considered to be high because of 

the very short timespan between teachers completing the transcription and rating the 

‘ease’ with which they could do so. This was designed so that one can be assured that the 

ratings are not influenced by a timespan between performing the transcription and giving 

an opinion on the ‘ease’ of transcription. Any such timespan could lead to a certain 

memory loss and reduce the validity of the subjective response.

It has been claimed that the scores on Likert scales could lack validity because of 

respondents wishing to give the ‘right’ answer in the interests o f being polite when they 

are face to face with the person conducting the research (sec Chapter 3.3.4.2, (Worcester 

& Bums, 1975)). In this study, evaluators participated in a relatively anonymous way 

without being in direct contact with the conductor of the research, and this practice could 

be expected to increase the validity of teachers’ subjective responses (McLeod, 2008).

4.8 Ethics

Ethical approval was sought prior to administering these tests. This involved submitting 

documentation including a general application form; participant information leaflet; and
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the wording of the teacher questionnaire to the School of Linguistic, Speech and 

Communication Sciences Research Ethics Committee. The project was approved in full.

4.9 Results 

4.9.1 Overview.
Results are presented in this section in a format which follows the layout presented in 

Section 4.3: Research Design & Strategy.

The pre-test questionnaire yielded data which gave a clear description of the background 

of the teacher respondents (described in Section 4.9.2). The group was predominantly 

female. They were generally under 40 years old, and had a preference for the Connaught 

dialect o f Irish. They had a general negative predisposition towards synthetic voices.

Results o f the objective evaluation (i.e. orthographic transcription task) and the subjective 

evaluation (i.e. opinions on the ease with which the transcription task could be carried 

out) are presented under ‘Test findings’. Section 4.9.3. This section is further divided into 

two subsections, Sections 4.9.3.1 and 4.9.3.2, which are described briefly here.

Scction 4.9.3.1 gives the results of the transcription task (or ‘performance’ task) and the 

results of the teachers’ opinions on the ease with which they could do the task (or 

‘opinion’ task). The mean score for the subjective evaluation (‘opinion’ scores) was 

always considerably lower than was the corresponding score irom the objective 

evaluation (‘performance’ scores). This shows that performance in itself, as in a 

transcription task, does not fully reflect the clarity of the synthetic speech, nor the ease 

with which one can understand it.
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In evaluating sjmthetic speech, one needs to take both factors into consideration -  i.e. 

‘performance’ and respondents’ perceptions of the ease with which the task may be 

performed. Previous evaluations of TTS synthesis have relied either on ‘opinion’ scores 

(e.g. the ITXJ-T Recommendations P.85, (1994)) or ‘performance’ scores (Clark, 

Podsiadlo, Fraser, Mayo, & King, 2007; Mayo et al., 2011; Valentini-Botinhao, 

Yamagishi, & King, 2011) none of which are complete in themselves in the context of a 

general evaluation of CALL platforms incorporating IT S  synthesis. In order to compile a 

scale which takes both factors into account, a formula was developed (see Section 

4.3.2.2.2) so as to calculate an index, the Clarity Index, which combines ‘intelligibility’ 

and ‘ease of intelligibility’. The application of this formula and the results obtained are 

described in Section 4.9.3.2 below.

Results o f the short post-test questionnaire ai e presented in descriptive terms in Section 

4.9.4 and a summary o f the findings is included in Section 4.9.5.

4.9.2 Teacher pre-test questionnaire findings.
Before taking the test, teachers were asked for some background information. The pre

test questionniare, as presented to the teachers is included in Appendix 81. Of the 31 

teachers who participated, 65% were in the under 40 years age group and less than 20% 

were over 50. Most were reared in non-Gaeltacht areas (N=24), with just 3 respondents 

coming from the Donegal Gaeltacht and a further 3 from Connemara in the Connaught 

Gaeltacht. There was 1 respondent from the Gaeltacht in Ring, in Munster. The rest came 

from a cross-section of counties with Dublin being most strongly represented. The 

Connaught dialect was the preference for 52% of respondents with only 13% showing a 

preference for Ulster Irish. The vast majority of respondents reported a ‘tolerant’ or 

‘neutral’ attitude towards synthetic voices.

The predisposition of the group was, in general, not very favourable towards TTS 

synthetic voices. 52% could ‘tolerate’ while 36% declared having a neutral attitude. At
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the extreme ends 6% expressed hatred o f the voices while, similarly, 6% expressed a 

positive attitude saying that they are ‘sometimes suitable’ or ‘sometimes more suitable 

than human voices’. This is broadly in line with many studies which have shown that 

people prefer human speech to synthetic speech (Stevens, Lees, Vonwiller, & Burnham, 

2005), including the Hdinburgh University report on ‘User Attitudes Towards Real and 

Synthetic Speech’ (CCIR-5, 1999) which found that people had a strong preference for 

natural speech for an information service. Nevertheless, it shows a preparedness to accept 

synthetic speech in certain contexts. This same mixed reaction to synthetic speech was 

reported in a study commissioned by the Centre for Accessible Information o f the Royal 

National Institute o f Blind People (Cryer & Home, 2009). The respondents referred to in 

the Cryer and Home (2009) report were blind and the survey aimed to discover their 

attitude towards synthetic specch with a view to making more books that are read by 

synthetic voices available to them. Many respondents reported disliking synthetic speech 

in general and finding the synthetic voices difficult to listen to, while others saw potential 

for them in terms o f giving access more easily to a wider variety o f books.

One may claim then that attitudes o f the teachers in this study towards synthetic voices 

were similar to those reported in Cryer and Home (2009). It may be that this pattern o f 

attitudes towards synthetic voices in general is representative o f various sections o f the 

general western population at the present time. The sample size here is such that it was 

considered unsafe to seek correlations between teachers’ predisposition towards synthetic 

voices and their reactions to the ABAIR  voices. Nevertheless, the teachers who took part 

in this study had a high level o f  literacy and experience o f the Irish language (all were 

Irish language graduates). Therefore, their opinions on the intelligibility and quality of 

the synthetic speech carry a strong reliability. Table 4.4 below gives a detailed 

breakdown o f  the responses to the teacher pre-test questionnaire:
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Table 4.4

Teacher pre-test questionnaire results: background information elicited from teachers

Number Percentage

1 Total number of participants 31 100%

2 Gender Female 25 81%

Male 6 19%

3 Age Group 20 - 30 9 29%

3 0 -4 0 11 36%

4 0 -5 0 5 16%

50-6 0 6 19%

4 Raised in the Gaeltacht Yes 7 23%

No 24 77%

4.1 If yes, which Gaeltacht? Gaoth Dobhair 3 43%

Conamara 3 43%

An Rinn 1 14%

4.2 If no, what county were Dublin 11 46%

you raised in?
Mayo 2 8%

Limerick 1 4%

Cork 1 4%

Wexford 1 4%
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Galway 2 8%

Carlow 1 4%

Cavan 1 4%

Offaly 1 4%

Meath 2 8%

Waterford 1 4%

5 With which dialect are Ulster 4 13%

you most comfortable?
Connaught 16 52%

Munster 11 35%

6 Describe your attitudes I hate them 2 6%

towards synthetic voices
Tolerate them but 

prefer human voices

16 52%

Neutral 11 36%

Sometimes suitable 1 3%

Sometimes more 1 3%

suitable than human

voices
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4.9.3 Test findings.
This Section is divided into two subsections (mirroring the structure of Section 4.3.2.2);

(a) Section 4.9.3.1 describes the ‘performance’ and ‘opinion’ results from the 

orthographic transcription task

(b) Section 4.9.3.2 describes the results of applying the newly developed formula, the 

Clarity Index which combines the ‘performance’ and ‘opinion’ (or objective and 

subjective) scores gleaned from Section 4.9.3.1.

4.9.3.1 Sentence analysis findings.
Detailed results o f the analysis o f the data for each of the twenty sentences is set out in 

table format in Appendix D 1 and these will be referred to in the discussion below. Figure 

4.4 below illustrates in the form of a bar chart one element of the table presented in 

Appendix D l, namely the modal score results for both the objective and subjective tasks, 

for each of the sentences in each sentence-category.
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Elision

W iW
S 1 S 2 S 11

1
S 12

Long Vowels

s  3 S 4 S 13
X

S 14

Short Vowels

■ I I I  I I I  I I I  I I I
S 5 S 6 S 15 S 16

Fricatives

li 1
s  7 S 8 S 17 S 18

Stops

iLlLl
S 9 S 10 S 19 S 20

■ Connaught_Subjective_Scores

■ U lslerSubjecliveScores

D Connaught_Objective_Scores 

Q Ulster_Objectlve_Scores

Figure 4.4. Teacher test results; modal values for teachers’ results in the 5 sentence 
categories. To the left of each pair of columns is the opinion ratings the teachers gave in 
the ‘ease’ of transcription task and to the right are the performance ratings given to each 
teacher based on their orthographic transcriptions. Both are marked on a scale of 1 — 5.

The bars on the left hand side of each pair of bars in Figure 4.4 represent the subjective 

evaluation results and the bars on the right hand side represent the objective evaluation 

results. The sentences spoken in the Connaught dialect are presented in blue and those in 

the Ulster dialect are in pink.

One can see at a glance that the mode for the transcription exercise was 5 for all twenty 

sentences with the exception of three (sentences 14, 17 and 20), whereas the mode for
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teachers’ rating on the ‘ease of transcription’ was lower in all cases, with scores ranging 

from 1 to 4. It may be noted here at the outset that most sentences were intelligible to 

most respondents, as is evidenced by their high scoring in the transcription (or 

‘performance’) results. It is noteworthy also that the three sentences which did not have a 

mode of 5 for the transcription exercise involved the Ulster dialect o f Donegal.

Overall, scores for ease of comprehension (or ‘subjective evaluation results’) were low: 

the mode for teachers’ rating on the ‘ease of transcription’ was lower in all cases, with 

scores ranging from 1 to 4. Again, it is striking that the lowest scores involve the same 

sentences (Items 14, 17 & 20) produced with the Donegal voice.

The most difficult item was item 17 (“Ar eigean go n-aithneoinn e dd siulfadh se isteach 

an doras anois." Translation: "scarcely would I recognise him i f  he were to walk in the 

door now’). This falls into the ‘fncativc’ sentence-category and was presented with the 

Ulster unit-selection voice. Its mean score is 3.2 with a median and mode of 3. The 

respondents’ evaluation in terms o f the sentences’ perceived ‘ease o f intelligibility’ had a 

mean score of 1.6 but a median and modal score of only 1. This demonstrates that the 

respondents foimd that Item 17 was particularly difficult and unclear.

Item 20 (“ra  turas eagraithe duinn inniu." Translation: there’s a trip organised fo r  us 

today) had a somewhat similar scoring pattem. In terras of its objective evaluation it had 

a mean o f 3.6 with median and modal scores of 3. This suggests that while most 

respondents found the item difficult to understand and transcribe, some still managed a 

high score on the item. 25% of respondents got the item fully correct.

It is interesting to note the rather large gap between the scores attributed to Item 17 and to 

Item 18. Both items are classified under the ‘Ulster fricative’ category. Item 18 had a 

perfect score of 5 as a mean, median and mode in the objective evaluation whereas Item 

17 had much lower scores (mean: 3.2; median: 3; mode: 3). Item 18 also had much higher

180



scores (mean: 3.7; median: 4; mode: 4) than Item 17 (mean: 1.6; median: 1; mode: 1) in 

the subjective evaluation, suggesting that teachers did not consider Item 18 particularly 

difficult to transcribe. The big difference in scores between these two items in the same 

category could be due to a number o f factors, such as the relative complexity o f  the 

structures, the relative familiarity o f the words/phrases as well as, o f  course, the fact that 

there are greater cross dialect differences o f pronunciation in Item 17 than in Item 18. 

Note that the majority o f respondents are more comfortable with the Connaught diaicct 

and that the dialectal difference would therefore have a greater impact on intelligibility 

and ease o f transcription for Item 17. IP A transcriptions for both sentences are given in 

Table 4.5 below, with cross-dialectal differences in bold:

Table 4.5

Dialectal Comparison at a Phonetic Level between Items 17 & 18 o f  Test

Item 17: ‘Ar eigean go n-aithneoinn e da siulfadh sc isteach an doras anois.’

Ulster diaicct:

e r* e: j  0 nv go n« ai 9 iij o n> e: a: J u i ^ u :  Je:  i J l J a h  0 m  o r ''a  s''

Connaught dialect:

3 r» e: j  3 nv g a n« a nj o: n> e: d' a: J  u: I' a x Je: a J  tJ a x an* cj' o r< a s'' 3 n* i J

Item 18: ‘B ’fhearr liom seasamh go foill, ma ta se sin ceart go leor leatsa

Ulster dialect:

b 'a :r '' IJom* J a  s< u: g a  o: P m* a t 'a: Je:  Jin^ c a n t y  g a  1̂ 0 : r* Ijat '  s* a 

Connaught dialect:

bj a: r» |j u m* J a  a v» g a f* o: Jj a: J.' a: Je ; J  i c a fv g a p o: r* P at* s< a

♦Differences between the dialects are denoted in bold font.

Overall, scores for ease o f comprehension (or ‘subjective evaluation results’) were low. 

One may speculate here that the difficulty may be as much related to the lack o f 

familiarity o f the respondents with the Ulster dialect as it has to any inherent problems
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associated with the synthetic speech. One may note from Table 4.4 (Item 5: “With which 

dialect are you most comfortable?”) that only 13% of respondents reported being most 

comfortable with the Ulster dialect. It may very well be the case that those who have a 

strong familiarity with the Ulster dialect find no particular difficulty with the synthetic 

speech and that difllculty with the item for others may be due to lack of familiarity with 

the dialect. One may not make any strong claims in relation to this observation because of 

the limited number of respondents and the geographical spread in their backgrounds. The 

question of familiarity with dialects can be further explored in the context of a future 

systematic evaluation of the synthetic speech output by ABAIR.

In general, the mean for each item on the orthographic transcription (or ‘objective’) task 

is between 4 and 5, which shows that most respondents found the items intelligible.

4.9.3.2 Clarity Index findings.

The formula, as developed in Section 4.3.2.2.2, is presented here again for convenience 

of reference. The results obtained from applying this formula to the data collected from 

31 respondents, are set out below. Two tables, showing the calculations for the Ulster 

dialect sentences and the Connaught dialect sentences respectively, are presented in 

Appendix D2.

182



The formula.

 ̂ Z{y=i(5-Pn) + (5-On)
2n

which can be expanded to,

,  ((5 -  Pi) + (5 -  Oi)) + ((5  -  Pz) + (5 -  O2)) + ••• ((5  -  Pn) + (5 -  O J )
2N

where:

N = total number of respondents

Pi = the mean performance score of respondent I

Oi = the mean opinion score of respondent 1

The mean ‘performance’ score and ‘opinion’ score for each of the dialects, based on 20 

sentences as judged by the 31 participants, are presented in Table 4.6.

Table 4.6

Mean performance and opinion scores fo r  each o f  the dialects

Performance Score Opinion Score Clarity Index

Ulster dialect 4.36 2.86 3.61

Connaught dialect 4.74 3.53 4.14

Average cross

dialect scores

4.55 3.20 3.88

Beeausc of the dialectal variation, separate analysis was done on the Ulster and 

Connaught dialects, fhe Connaught dialect got a somewhat higher evaluation on both the 

performance and opinion scores. The difference between the two may be related to the 

fact that a majority of respondents reported a preference for Connaught Irish in the pre-
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test questionnaire and there were relatively few who expressed a preference for Ulster 

Irish. This may suggest that the differences in scores may be more closely related to 

general issues conceming the mutual intelligibility of dialects than to the quality of the 

synthesised speech output per se for each dialect.

It is difficult to compare performance scores across different studies as the methodologies 

used for grading the performance have varied somewhat from one case to another. If we 

combine the mean ‘performance’ results for both the Ulster and Connaught dialects from 

Table 4.6 above, we get a score of 4.55, which suggests a 91% accuracy rate. This 

performance score is very comparable to the results obtained by Al-Wabil, Al-Khalifa 

and Al-Saleh (2007). They reported a correctness level of 87% to 93% for non-vowelized 

Arabic words from the different TTS systems and from 89% to 94% for vowelized 

words. While one cannot draw a direct comparison with the present study because of 

differences in the scoring methodologies, nevertheless, the broad similarity is worth 

noting.

If one took these ‘performance’ scores alone then one would be tempted to conclude that 

the voices had reached a level of near perfection, similar to what is being claimed for the 

intelligibility of the better modem TTS synthesisers (Mayo et al., 2011). One must, 

however, consider the ‘opinion’ score on the ‘ease of intelligibility’ of the speech so as to 

take into account the additional cognitive load associated with processing synthetic 

speech (van Merrienboer & Sweller, 2005). In the present study, the combined mean 

‘opinion’ score for the two dialects is 3.20, which is very much lower than the 

‘performance’ score, and indicates that the listeners needed to give the utterances greater 

attention than that which would be necessary in the case of a clear human voice.

An overall Clarity Index for the 20 sentences, combining both dialects, as judged by the 

31 participants and computed in accordance with the formula presented above is 3.88 

(note: this is when cross-dialectal differences are not taken into account). One may argue
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that this Clarity Index is a fair representation of the ‘intelligibility’ and ‘ease of 

intelligibility’ of the speech samples presented to the participants. A number of studies 

have evaluated synthetic speech in terms of its “naturalness” (Alvarez & Huckvale, 2002; 

Lampert, 2004; Sityaev, Knill, & Burrows, 2006) and scores are presented in terms of 

‘mean opinion scores’. A score of 3.88 is higher than mean opinion scores alone because 

it also includes a ‘performance’ score. The present score represents ‘clarity’ rather than 

‘naturalness’, where clarity here refers to ‘intelligibility’ and ‘case o f intelligibility’ 

combined. This is the most suitable index to report because it best reflects the 

functionality of the speech in the context of an interactive game-like CALL platform.

The overall value of 3.88 reported in the present study is well below an 'ideal' score of 5. 

The score suggests that the synthetic speech may be less clear (in the sense intended by 

the Clarity measure) than natural speech. Our conclusions have to be tentative for a 

number of reasons. 1‘irstly, we have no available score for natural speech and this is 

something that future work might address. Furthermore, as was commented earlier, the 

cross-dialectal difference affected listeners’ judgments, particularly in the subject ratings 

for certain Ulster Irish sentences. All we can say with confidence is that the intelligibility 

is very high, that there is a dialect effect on ‘ease’ of intelligibility and that overall, the 

‘Clarity’ measure is quite high. Since perfection eludes even the most advanced 1TS 

systems (and indeed human speech) this score seems quite positive. There are no similar 

values available from other studies since the combination o f ‘intelligibility’ and ‘ease of 

intelligibility’ has not previously been considered in this manner.

4.9.4 Teacher post^est questionnaire findings.
Details of the responses to the questionnaire are set out in Table 4.7 below. These 

questionnaires were completed when the teachers had fmished watching the 3-minute 

video of Digichaint and transcribing and rating the twenty sentences that formed the test. 

They were asked to pick the statement which most closely reflected their opinion, and the 

numbers and percentages who chose each of the statements is shown in Table 4.7. Details 

of the responses obtained from open dialogue boxes, which were also included in the
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post-game questionnaire, are not reported here because they did not differ in any 

significant way from the information gathered through the questionnaires. The teachers 

tended to be supportive of the concept and expressed good will towards the development 

of computer-based teaching facilities in the future.

While most (61 %) would have a preference for a human voice for a game like Digichaint, 

nobody thought that synthetic voices are ‘not suitable at all’. The remainder were more 

positive towards synthetic voices with almost 40% seeing high potential for the synthetic 

voice for this type of game.

There was a complete range o f opinions on the level of attractiveness of the voices as 

perceived by the teachers for use wilh senior pupils in second level schools. Just 9% of 

them rated the voices ‘very attractive’ while 13% rated them ‘not at all attractive’. The 

strongest category was at number 4 on the Likert scale, which may be interpreted as 

‘attractive’. Nobody thought that the quality of the TTS synthetic speech produced by 

ABAIR was ‘very weak’ and 32% considered it ‘excellent’.

One may note the considerable difference between the number of respondents who 

thought that the voices would be ‘very attractive’ for pupils (9%) and those who thought 

that the quality o f the synthetic speech was ‘excellent’ (32%). One possible interpretation 

of this could be that, while they found the synthetic voices good enough to be understood 

by themselves, they somehow did not think that pupils would be able to deal with them 

equally well. It is worth noting in this regard that the pupil responses to the 

‘attractiveness’ o f the synthetic voices in Digichaint (Item 173 ,  Appendix E l) is quite 

similar to what the teachers thought the attractiveness of the voices would be for pupils. 

(42% of pupils considered the voices in Digichaint to be ‘attractive’ or ‘very attractive’ 

while 51% of teachers thought the voices would be ‘attractive’ or ‘very attractive’ for 

pupils). Table 4.7 sets out the breakdown of the responses to the teacher post-game 

questionnaire.
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Table 4.7

Teacher post-test questionnaire results

Number Percentage

Q. Total number of participants 31 100%

1. Do you think The synthesised voices are 0 0%

synthesised speech at not suitable at all in this

this level would be game.

suitable for a game like 

Digichaint?
A human voice would be 

preferable to a synthesised 

voice in this game.

19 61%

It wouldn’t matter whether 3 10%

human or synthetic voices

were used.

Synthesised voices are 3 10%

slightly more suitable than

human voices for this game.

Synthesised speech would 6 19%

certainly be suitable.

2. Do you think the 1 = Not at all attractive 4 13%

synthesised speech in 

the sample you heard
2 4 13%

would be attractive for 3 7 23%
senior cycle pupils in 

second level schools? 4 13 42%

(Please rate on a scale of 

1 - 5 )
5 = Very attractive 3 9%
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3. What is your opinion of I = Very weak 0 0%

the quality of the speech 

produced by abair.ie'?
2 1 3%

(Please rate on a scale of 3 8 26%
1 - 5 )

4 12 39%

5 = Excellent 10 32%

4.9.5 Summary of findings.
The 20 sentences presented to the teachers were highly intelligible to them and they could 

orthographically transcribe them with a 91% accuracy rate. This is reflective o f other 

research on the intelligibility of synthetic speech (Al-Wabil et al., 2007). When asked for 

their opinions on the ease with which they could transcribe each sentence respondents 

reported some difficulty in so doing. Their performance scores on the transcription test 

(4.55 (mean performance score)) was higher than their opinion scorcs on the ease with 

which they could do so (3.2 (mean opinion score)). The concept o f ‘clarity’ is being 

introduced and this represents a combination of the performance scores and the opinion 

scores. Combining these scores has not been done in previous research and it is being 

argued that it more accurately reflects the quality of the synthetic speech than 

‘intelligibility’ alone. An overall Clarity Index for the 20 sentences, combining both 

dialects, as judged by the 31 participants and computed in accordance with the newly 

developed formula, is 3.88. One may also note dialectal differences and conclude that the 

lower scores for the Ulster dialect, particularly in the case o f participants’ ratings on the 

‘ease of intelligibility’, may be due to a lack of familiarity with the dialect rather than any 

inherent problem with the synthesis.

Teachers had a mixed reaction to the concept of using synthetic speech as part o f a CALL 

game. Most would prefer a human voice but could accept the synthetic one and just over 

half o f them rated the voices ‘attractive’ or ‘very attractive’ and of a very high quality.
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4.10 Summary and Relating Teacher Findings to Hypotheses

Chapter 4 has dealt with the reaction of Irish language teachers to the synthetic speech. 

Based on this research one can get some answers to the overall research questions posed 

in Chapter 3.4.

It was decided to use teachers for this section of the research as they can be regarded as 

having a very high level of Irish language comprehension ability. One can reasonably 

claim that if the synthetic speech is not intelligible to these respondents then the fault lies 

with the adequacy of the synthetic speech rather than with the inadequacies of the 

listeners. There is a caveat, however, in that some respondents may find the Ulster dialect 

unfamiliar.

A distinction was made between the concepts of ‘intelligibility’ and ‘ease of 

intelligibility’. Respondents were asked to orthographically transcribe 20 sentences which 

were taken fi'om the text of the Digichaint platform and then to rate the ease with which 

they could transcribe each sentence. The research showed that while respondents could 

transcribe each with a high level of accuracy, they reported a considerable difficulty in 

doing so. It has been claimed in the literature that intelligibility o f synthetic speech is no 

longer an issue since it has reached a level of near perfection (Mayo et al., 2011; Nass & 

Lee, 2001), but these claims are for the best systems for major languages such as English 

and the intelligibility levels for the newly developed Irish synthesis was not hitherto 

established. The results from the present research concurs with findings for English 

synthetic spcech in that the performance of respondents in the orthographic transcription 

test was close to perfect. The respondents reported, however, that they had some 

difficulty in carrying out the transcription task. It is argued in this study that a more 

accurate reflection o f the quality of synthetic speech is a combination of ‘intelligibility’ 

and ‘ease of intelligibility’, referred to as ‘clarity’ in this thesis. A formula was devised 

which gives a Clarity Index for the synthetic speech. This index is lower than a
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‘performance’ index alone but may be a more valid representation of the quality of the 

synthetic speech. A more negative attitude to synthetic speech may be associated with a 

lack o f ‘ease of intelligibility’. The cognitive processing load associated with synthetic 

spcech would appear to be greater than that associated with natural speech (see Chapter 

2.5.6.1).

The majority o f respondents in this section of the study were female, under forty years of 

age, and they had a generally negative predisposition towards synthetic speech. Results 

from the research with this group lends weight to some of the hypotheses pertaining to 

the main research questions as stated in Chapter 3.4.

Hypothesis 2 states that “the synthetic speech is readily intelligible for respondents with a 

high Irish language comprehension ability”. One can claim with a high level o f certainty, 

that the utterances arc largely intelligible to the teacher respondents, which supports this 

hypothesis. The modal result for the transcription o f practically all the sentences was 5, or 

maximum score. It must also be borne in mind that those sentences were presented in 

random order and without a context which, one would expect, would make them a little 

more difficult to comprehend. It was also anticipated that these sentences would be 

problematic (as discussed in Section 4.3.2.2.1) and a set of sentences randomly selected 

from the Digichaint corpus could be expected to yield a higher score. Respondents 

managed to achieve this result with relative ease as shown by their subjective scores. A 

modal score of ‘4 ’ for ‘ease of intelligibility’ for 10 of the 20 test sentences is quite high.

Hypothesis 3 states that “the synthetic voices are regarded by a majority of respondents 

as having a high quality and attractiveness”. Teachers’ opinions o f the quality o f the 

synthetic voices were positive, as can be gleaned fi'om Items 2 and 3 in Table 4.7 above. 

These results lend support to the hypothesis, insofar as the quality o f the synthetic speech 

was concerned. Nobody thought that the quality was ‘very weak’ and over 70% gave it a 

point 4 or point 5 ranking on the Likert scale. They were not, however, as positive about
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the ‘attractiveness’ of the voices, with only a small majority (51%) rating them as being 

‘attractive’ or ‘very attractive’.

Hypothesis 4 states that “a majority of respondents regard the synthetic voices as being 

acceptable in the context of the CALL platforms in which they are presented”. Data from 

the teachers’ responses (Table 4.7) showed that 71% of respondents rated the quality of 

the voices at points 4 or 5 on the Likert scale (point 5 described as ‘excellent’). Nobody 

thought that the voices were ‘not suitable’ for a game like Digichaint (Item 1). 51% of 

the teachers rated the voices at 4 or 5 on the Likert scale in their opinions of the 

attractiveness of the voices to pupils. Taken together these points offer support for the 

hypothesis.

This study is not a general evaluation of the speech produced by ABAIR. It is attempting 

to establish if the synthetic speech is of a sufficiently high standard to be used in a game

like CALL platform. Based on the present evidence from the teachers’ responses, the 

answer is positive. It was not considered useful to further analyse the group so as to 

establish which characteristics o f respondents were most related to their response 

patterns. This may be done in a future study which evaluates the overall output of the 

ABAIR synthesis and has a much higher number of evaluators. Overall, numbers were 

relatively small and the group relatively homogenous, rendering statistical analysis 

unsafe. One could not claim with any reasonable degree of certainty that this group is 

representative of the entire population of those with a high standard of Irish. Analysis of 

the data was therefore not carried to an inferential level.
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Chapter 5: Findings for Learners

5.1 Overview

This chapter focuses on the pupils’ evaluations of the three platforms. It gives detailed 

evaluations of the platforms in terms of their general design and functionality (non-TTS 

aspects) and also gives the pupils’ evaluations of the synthetic speech (TTS) which is 

integrated into the newly developed game-like CALL platforms (see Chapter 3.2).

Unlike the evaluations by teachers, described in Chapter 4, present evaluations are almost 

entirely questionnaire-based and represent the opinions of the pupil sample. The rationale 

for using pupils as evaluators in the study is discussed in Chapter 3.3.3. It was decided to 

avoid the orthographic transcription tests, similar to those used with the teachers, as the 

results of such tests may lack reliability. Deficiencies in the results could be ascribed to 

any one or a combination of a number of issues:

(a) poor quality synthetic voices

(b) low comprehension skills of the pupils

(c) poor orthographic skills of the pupils

The main aim of this part of the study is to test each of the hypotheses stated in Chapter 

3.4 using the subjective data acquired from the pupils’ responses to questionnaire items 

relating to each of the three platforms which have integrated synthetic speech. It sets out 

to get pupils’ reactions to both linguistic (TTS) and non-linguistic (non-TTS) aspects of 

the platforms.

This chapter begins by giving background information on the participants and the 

reasoning behind the choice o f schools taken for the sample. Section 5.2 describes the
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participants who took part. These were mainly 17-year-old pupils from three distinctive 

linguistic backgrounds - pupils from Gaeltacht schools, Gaelscoileanna (Irish-medium 

schools outside the Gaeltacht) and English-medium schools. In total, 13 schools were 

identified as having pupils who formed a representative sample of the type of pupils 

required for the evaluations.

A description of the design of the study is set out in Section 5.3 of this chapter. Pupils 

(N=252) were introduced to each of the three platforms and asked to participate in the 

activities. They were first given a ‘pre-game’ questionnaire in order to elicit some 

background details pertaining to each individual respondent. They then played the ‘game’ 

and. Anally, gave their reactions to each platform by way of a ‘post-game’ Likert scale- 

based questionnaire. (The term ‘game’ is being used here to describe collectively the 

activities involved in each platform. Strictly speaking only one platform, Digichaint, has 

a game-like structure, as described in Chapter 3.2).

Details are given on the instruments used to gather the data in Section 5.4 and on how 

each item in the questionnaires relates to specific points raised in the theoretical 

background to the thesis (see Chapters 2 and 3).

Section 5.5 below sets out the procedures used when collecting the data and Section 5.6 

deals with the system o f analysis used. Issues pertaining to validity and reliability are 

discussed within Section 5.7 and the procedures involved in getting ethical approval for 

the project are mentioned in Section 5.8.

Section 5.9 presents the results. Two types of analysis used. Firstly, results of the ‘pre

game’ questionnaire and ‘post-game’ questionnaire are presented in terms o f raw scores 

or percentages which are referred to as descriptive statistics. In the second part of the 

analysis, correlations between the data obtained from the ‘pre-game’ questionnaire items 

and the data obtained from the ‘post-game’ questionnaire items are calculated using the
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Kruskal-Wallis technique. This is used to test for relationships between the five 

background factors selected (namely, ‘gender’; ‘school type’; ‘frequency of playing 

computer games’; ‘level of understanding of Irish’ and ‘attitude towards synthetic 

voices’) and respondents’ opinions of the various facets of the platforms such as graphics, 

plot, intelligibility of synthetic speech, etc. Finally, a Spearman’s rho correlation 

technique is used which tests the correlation between the data elicited from all items in 

the ‘post-game’ questionnaire and tests for significant relationships. This was done in 

order to test the proposition that engaging with each of the platforms is a holistic 

experience and that one’s opinion of any aspect of the platform will influence and be 

influenced by one’s attitude to all the other aspects of the platform, including the 

synthetic specch.

Results of the analysis are set out separately for each of the three platforms under Section 

5.9.3 and a summary of these inferential statistical analysis is given in Section 5.9.3.3.5.

Section 5.9.4 discusses the implications of the results for each of the hypotheses in turn 

and finds that the data supports them. There is some discussion on the main fmdings in 

the final section of this chapter in Section 5.9.5.

5.2 Participants

Evaluators of TTS synthesis tend to be drawn from native or near-native speakers of the 

language being synthesised. It is also suggested that evaluations should be carried out in 

situations which are similar to those in which applications incorporating the synthetic 

speech would be used in the future (see Chapter 3.3.2).

In the case of TTS synthesis being used as a facet of a CALL platform, the end users are 

language learners, and although some studies have used learners as evaluators of TTS 

synthesis (Kang et al., 2008), the use of learners gives rise to a potential problem. When

195



using learners poor evaluation results could be due to a number of factors; inadequacies 

in the synthetic voices; issues pertaining to the CALL platforms; or they could also quite 

simply be due to the language level of the evaluators.

I'he present study is evaluating three CALL platforms with integrated 'H ’S synthesis. As 

mentioned earlier, evaluation o f the TTS synthetic voices and the other non-TTS 

dimensions of the platforms, though separate, are likely to be related. It is to be expected, 

and it is a specific hypothesis in this thesis (see Hypothesis 5, Chapter 3.4), that these 

aspects will influence each other. As the learner’s language level could influence both 

aspects of evaluation, it was felt important that, at least for some of the evaluators, the 

further variable of the language learner’s competence be eliminated, or at least reduced, 

by ensuring a strong cohort of ‘competent’ pupils.

The inclusion o f teachers as the first evaluator group was also one way of mitigating the 

risk of results being skewed by the language level of the evaluators. And, as was 

explained in Chapter 4, the teachers were also deemed to be the most appropriate group 

from which to elicit intelligibility ratings. As regards the pupil evaluators, a group o f 16- 

17 year olds (N=252) was selected, as this is the age group for which the platforms are 

developed. It was felt important that two subgroups of evaluators be included. First o f all, 

one needed to test pupils at whom these platforms are targetted (i.e. pupils in Knglish- 

medium schools, whose command of Irish may be rather poor). Secondly, it was felt 

important to have a substantia! number of evaluators whose competence in Irish would be 

at a high level so that language competence would not impact negatively on the 

evaluations of the platforms and the synthetic voices. This latter group is drawn from two 

backgrounds, those from the Gaeltacht and those from Gaelscoileanna (Irish-medium 

schools). The complexity o f the socio-cultural position of Irish is set out in Chapter 2.2 

above. There is a great deal o f variation, in terms of Irish language ability, amongst 

pupils from different sociolinguistic backgrounds. To summarise, the pupil evaluators 

were chosen from the following three categories:
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(1) English-medium schools

(2) Gaelscoileanna (Irish-medium schools situated in English speaking parts of the 
country)

(3) Gaeltacht schools (Irish medium schools situated in Irish speaking regions)

These broad categories are similar to those used by Harris, Forde, Archer, Nic Fhearaile, 

and O’Gorman (2006) in their study which was a national assessment of achievement in 

the Irish language of sixth grade primary school pupils with regard to their listening, 

speaking and reading levels. A surprise finding in that study was that, although intuitively 

one would expect that pupils from Gaeltacht areas should have the highest language 

levels, the highest performances came not from Gaeltacht schools but rather from 

Gaelscoileanna. It should be noted that both Gaelscoileanna and Gaeltacht pupils were 

significantly ahead of those from English-medium schools in their levels of achievement. 

There are many complicating factors which may be associated with the results of this 

study - for example, the social and economic backgrounds of the pupils’ parents, and the 

linguistic variation in the Gaeltacht where increasingly the numbers of non-Irish speakers 

are encroaching (see discussion in Chapter 2.2). When it comes to comparisons between 

Gaeltacht native speakers and Irish speakers from a Gaelscoil, one has to be cautious in 

drawing conclusions from a study such as the above, since the Irish of native speakers 

from Gaeltacht areas tends to be very localised and quite different from the type of 

standardised language which is used for national standardised tests (O Flatharta, 1989).

Returning to the present study, the pupil sample selected is not intended to be a 

representative sample of pupils nationally. Proportional to the national population, it has 

an overrepresentation of the highly proficient group, particularly those from Gaeltacht 

schools, as shown in Table 5.1 below. As mentioned, the assumption is that Gaeltacht and 

Gaelscoil pupils generally have a higher standard of Irish than those in English-medium 

schools. This is supported by Harris et al. (2006) and corresponds to my own intuition 

and personal experience. A further assumption is entailed here - that the general Irish
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language ability of Gaeltacht and Gaelscoil pupils is beyond that required for the level of 

language presented in the present CALL platforms, given that the language level was 

specifically designed for those from English-medium schools.

Although the initial expectation is that Gaelscoileanna and Gaeltacht schools broadly 

form a coherent grouping of ‘competent’ pupils in regard to Irish, the analysis treats all 

three school-types as independent variables. Note that there no studies which compare the 

Irish language comprehension ability of pupils from each o f the three school types in the 

second level school sector have previously been conducted. It has been hypothesised 

(Hypothesis 2, Chapter 3.4) that one’s judgment on the intelligibility, quality and 

attractiveness of the synthetic speech will be directly related to one’s general Irish 

language comprehension ability. In the statistical analysis o f the data fi'om this section of 

the study, ‘school-type’ is regarded as an independent variable and is used as a proxy for 

language ability level.

In relation to the non-TTS aspects of these platforms (judgments on the graphics, plot, 

etc.), there is no apriori assumption that school-type (proxy for language proficiency) will 

cause systematic differences, except insofar as the holistic experience can have a knock- 

on effect. Between-school-differences on both TTS- and non-TTS-related dimensions o f 

the evaluation are tested and results are reported in respect o f pupils’ reactions to the 

various aspects of each of the three platforms separately in the section dealing with ‘Post

game inferential statistical results’. Section 5.9.3.3.

Between-school-type differences can be thought of as being primarily linguistic (i.e. 

judgments on the intelligibility, quality and attractiveness of the synthetic voices). The 

opinions o f respondents on other aspects of the platforms (e.g. graphics; plot; etc.) could 

not be expected to systematically vary from one school type to another as significant 

differences between students’ experiences with digital media are unlikely.
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Table 5.1

Comparison between distribution o f  school-types nationally and distribution o f  school- 
types and participants selected fo r  the present study

Numbers 
Nationally (2013)

Sample for Present 
Study — Schools:

Sample for Present 
Study -  

Participants:

English-medium 655 of 721 schools 8 of 13 schools 144 pupils

schools (91%) (61%) (57%)

Gaelscoileanna 36 of 721 schools 1 of 13 schools 23 pupils

(Irish —medium (5%) (8%) (9%)

schools)

Gaeltacht schools 30 of 721 schools 4 of 13 schools 85 pupils

(4%) (31%) (34%)

In total, 13 schools were identified as having pupils to represent the school-going 

population which was required for this study. The participants selected comprised 4*’’ and 

S**" year pupils, generally in the 16-17 year old age-bracket. It was intended that all 

sections o f the Irish school community would be represented in the study, and a good 

geographical spread was included incorporating schools from each of the four provinces 

and a mixture of urban and rural settings. In making this selection, one could be 

reasonably confident that one was including a good spread o f Irish language abilities, and 

therefore one may test for the significance of the relationship between the language 

competence of the respondents and their opinions on the three platforms being studied. 

The inclusion of the different categories of students allows for the possibility of inter

group comparisons which could have implications for the conclusions that might be 

drawn from this study. Table 5.2 below shows the numbers from each of the school types 

selected for participation in the study. A more detailed breakdown of participants in terms
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of gender; attitude towards synthetic voices; self-evaluation of comprehension 

competence; frequency playing computer games; etc. was gleaned from a ‘pre-game’ 

questionnaire and is reported in the findings in Section 5.9.2 below.

Table 5.2

School-types and details on participants selected for the present study: a tabular 
breakdown o f schools and students according to the relevant socio-demographic and 
sociolinguistic variables

School Location School
Type

Dialcct
Preference

Cender Total Number 
in Sample

% of Total 
Sample

1 Rural Gaeltacht Connaught Mixed 24 9.52%

2 Rural Gaeltacht Ulster Mixed 22 8.73%

3 Rural Gaeltacht Munster Mixed 17 6.74%

4 Rural Gaeltacht Munster Mixed 22 8.73%

5 Urban Gaelscoil without
preference

Mixed 23 9.13%

6 Rural English-
medium

without
preference

Mixed 15 5.95%

7 Urban English-
medium

without
preference

All
girls

9 3.57%

8 Urban English-
medium

Ulster All
girls

15 5.95%

9 Urban

(majority)

English-
medium

without
preference

Mixed 7 2.77%
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School Location Type of 
School

Dialect
Preference

Gender Total Number 
in Sample

% of Total 
Sample

10 Urban English-
medium

without
preference

All
girls

19 7.54%

11 Urban English-
medium

without
preference

All
girls

24 9.52%

12 Rural English-
medium

Connaught Mixed 27 10.71%

13 Urban

(majority)

English-
medium

Munster All
girls

28 11.11%

5.3 Learners: Research Design and Strategy 

5.3.1 Research Design.
The study design is intended to assess the overall quality of the three game-like 

platforms, including the non-linguistic aspects (i.e. graphics, plot, etc.) as well as the 

synthetic speech.

This learner section of the research involves a 3-stage multi-method design (Creswell, 

2009) comprised of three instruments: a pre-game questionnaire, a game and a post-game 

questionnaire.
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Stage 1 Stage 2 Stage 3

Pre-game Questionnaire

Elicits background 
information from the 

participants

Game

Participants play the game

Post-game Questionnaire

Elicits opinions about 
game features including 
plot, graphics, synthetic 

voices, etc.

Figure 5.1. Research Design for Learner Evaluation

'I’he order in which the instruments were presented to the participants is shown in the 

three stages in Figure 5.1. This order was really only necessary to answer one subsection 

of the study: Hypothesis 6 (see Scction 3.4), which investigated whether there was a 

relationship between respondents’ predisposition towards synthetic voices and their 

attitude towards the Irish synthetic voices presented in the game.

This design allowed testing for relationships between Stage 3 data and background 

variables gathered in the pre-game questionnaire (Stage 1 in Figure 5.1 above). It also 

allowed for the testing of relationships between participants’ responses to the various 

post-game questionnaire items elicited at Stage 3.

5.3.2 Research Strategy.
Since both teachers and second level pupils had been chosen as evaluators in the overall 

research and since it was decided to target a relatively large number o f second level 

pupils, it was determined that the use of questionnaires was the most sensible option for 

data collection. There are several advantages to using questionnaires for the purposes of 

the present study. The most evident of these is practicality. Using questionnaires, 

structured data can be collected from a large number of respondents in a relatively short 

period o f time. As the learner evaluation was to be carried out in second level schools, the
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questionnaire had to be designed in such a way as to take account of the time limitations 

imposed by class periods. The use of relatively short, focused questionnaires limits the 

potential for ‘fatigue effects’ (Domyei, 2003) having a negative impact on pupils’ 

responses to the questionnaire items. Questionnaires allow for eliciting pupils’ opinions 

on items directly related to the TTS and non-TTS aspects of the research questions in a 

concise format.

rhere are, of course, potential disadvantages to the use of questionnaires in that questions 

can be raised as to how truthful a respondent is being; or how much thought a respondent 

is giving to each answer; or respondents opting to give the ‘polite’ answer (see Chapter 

3.3.4.2). As noted in the ‘Procedure’ section below (see Section 5.5), I was present at 

each of the evaluations. 1 could, therefore, take note of any obvious instances of pupils 

losing interest (by noting their finish times as being very different from those of the rest 

of the group, for example, and by scanning the results afterwards to ensure a reasonable 

spread of responses). An open-ended dialogue box was also included in the design o f the 

questionnaire so that pupils were free to leave either positive or negative comments on 

any aspect of the study.

The questionnaires were conducted by way of Likert 5-point scales, as mentioned in 

Chapter 3.3.4.2. It was decided to present the questionnaires to the evaluators in the form 

of a web-based survey. This involved designing and creating a webpage with the content 

of the questionnaires using HTML and writing a PIIP script to collect the form data the 

participants submitted and send it to a database. It was important to plan this step 

carefully and structure it properly from the start so as to ensure the data were organised in 

such a way that tabulation would be relatively straightforward once I had finished 

collecting the data. Domyei and Tatsuya (2010) mention that respondents are prone to 

leaving out some questions, either by mistake or because they did not like them. The 

design of the present study ensured that online questionnaires were set up such that 

respondents could not progress to a subsequent question without having answered all
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previous questions. There were, therefore, no gaps in the responses to individual 

questionnaire items. Each pupil was given an individual user ID so that his/her personal 

identification would be protected when the responses were being processed and 

categorised for results analysis. Both an English and an Irish language version of the 

questionnaire was made available to all respondents. Irish was set as the default but 

pupils were free to use the translated version which was available by clicking the 

‘English’ tab at the top of the questionnaire. This was included in order to ensure that 

lack of Irish comprehension would not cause pupils to give a response without having 

fiilly understood the question. This webpage was hosted on and run from the ABAIR 

server.

The information obtained from students in this section of the study is entirely subjective, 

in the sense that questionnaires are used to elicit pupils’ opinions of various aspects of 

platforms, and no attempt is made to elicit any type of objective information such as that 

obtained in the teachers’ section of the study. It was decided that an orthographic 

transcription exercise, such as that presented to the teachers, would be inappropriate for a 

number of reasons. One reason relevant here is that it would take from the overall gaming 

experience of the platforms which was also being enquired into. It could turn the entire 

exercise into a rather dull experience and have an unduly negative influence on pupils’ 

opinions of the platforms in general.

Background information on the respondents was elicited by way of a ‘pre-game’ 

quesliotmaire. Details of the pre-game questionnaire are set out in Section 5.3.2.1 below.

Participants were then asked to interact with each of the platforms, as described in 

Chapter 3.2. Immediately after each game, they were asked to complete a post-game 

Likert scale-based questionnaire which elicited their attitudes to the various aspects of the 

games being inquired into. Details of the post-game questionnaire are given in Section 

5.3.2.2 below.
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5.3.2.1. Pre-game questionnaire.
A questionnaire to elicit background information in relation to each o f the respondents 

was designed. This is being referred to here as a ‘pre-game questionnaire’ since it was 

designed to be completed by respondents before they had any experience o f any o f the 

platforms. It was intended for use as a basis for discovering if  these background factors 

influence the pupils’ responses to questions which were administered after exposure to 

each o f the 3 platforms, i.e. their attitude towards the different aspects o f the platforms, 

such as graphics, TTS synthetic voices, etc. The questionnaire administered after the 

pupils had exposure to the platforms is referred to as a ‘post-game questionnaire’.

The pre-game questionnaire items elicit the following information:

1. gender

2. pupils’ year in school

3. pupils’ school type (Gaeltacht/Gaelscoil/English-medium school)

4. the frequency with which pupils play computer games generally

5. pupils’ perception o f their own ability level at Irish

6. pupils’ rating o f their ‘Top 3’ favourite subjects

7. pupils’ preconceived attitude towards TTS synthetic voices in general

Some of the items in the pre-game questionnaire were prompted by the review o f the 

literature (points 4 and 7 below arise as possible salient factors from the review of the 

literature i.e. pupils’ attitudes towards synthetic voices in general (prior to hearing the 

A BAIR voices) (see Chapter 3.3.2.1) and the frequency with which they play computer 

games (see Chapter 2.5). Others, such as gender and pupils’ year in school are included, 

as intuitively one feels that there may be a gender and age difference in pupils’ reactions 

to online environments. Pupils’ school type and their perceived ability level at Irish were 

intended to elicit information on their Irish language comprehension ability level, as these
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could have major implications for their results. Findings from the pupil pre-game 

questionnaire are reported below in Section 5.9.2.

S.3.2.2. Post-game questionnaire.
As described above, the post-game questionnaire is designed to elicit opinions from 

students with regard to various aspects of the platforms. A distinction is being made here 

between information sought on the intelligibility, quality and attractiveness of the TTS 

synthetic voices (described in Section 5.3.2.2.1) and opinions on the other general 

characteristics of each of the platforms being evaluated (described in Section 5.3.2.2.2). 

The actual post-game questionnaires in full, as presented to the pupils, are available in 

both English and Irish in Appendices C2 & El (Digichaint), C3 & E2 {Fdilte go TCD) 

and C4 & E3 (Taidhgin).

5.3.2.2.1 Eliciting pupils’ opinions on the TTS voices.
The following is a summary o f the questions that were used in order to elicit information 

from the pupils in respect of the intelligibility, quality and attractiveness o f the TTS 

synthetic voices.

1. Respondents were asked for their opinion on whether the language was at a suitable 

level o f difficulty. If they responded that it was not at a suitable level of difficulty, they 

were further asked to state whether they found that the difficulty level was too high or 

too low. This item was included because if the level of the language was too difficult 

for the learners one could anticipate they would then give a lower rating to the 

intelligibility o f the voices, not necessarily because of any problem with the quality of 

the synthetic voice but rather because of their lack of understanding of the language.

2. They were asked whether they thought the synthetic voices were sufficiently clear to 

make the speech intelligible.

3. Their opinion was sought on whether the dialects used posed particular problems for 

their understanding of the synthetic speech.

206



4. They were asked for a rating on the attractiveness of the voices, where attractiveness 

was left to their own interpretation of that word.

5. They were also asked for their opinion of the overall quality o f the voices, and their 

adequacy, for these game-like platforms.

Because Digichaint has stronger gaming features, pupils were asked for the following 

additional information;

6. to give their opinion on the idea that synthetic speech can give a better atmosphere 

to the game than can natural voices

7. to compare their level of understanding of natural voices to that of the synthetic 

voices used in the game

8. to give their opinion on the suitability of the synthetic voices for the particular 

Digichaint game

S.3.2.2.2 Eliciting pupils’ opinions on the CALL materials.
The items on the questionnaire which refer to the non-linguistic (non-TTS) aspects of the

platforms are summarised here. Students were asked their opinions on:

the graphics

the usefijlness of the game/material for language learning 

the storyline used in this game. Note: this is only relevant to the Digichaint 

platform since plot had a central role in this application, unlike the other two 

the concept of games (generally) for language learning

5.4 Instruments

This section demonstrates how the particular questionnaire items, which are included in

the post-game questionnaire for each of the three platforms, were arrived at. As is clear
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from the Design section above, some of the items are eliciting opinions to do with the 

synthetic voices (TTS), whereas others are eliciting opinions on various other (non-TTS) 

aspects of the platforms. The items for each of the three platforms are set out below in 

table format (Tables 5.4 {Digichaint), 5.5 {Fdiltego TCD and Taidhgin). The 

questionnaires are presented in full in Appendices C 2 - 4 (in Irish) and E (English 

translation).

To facilitate the subsequent discussion, each questionnaire item is presented in Tables 5.4 

and 5.5 (rightmost column) and is explicitly linked to the theoretical background/gaming 

criteria on which it is based (middle column) and, lastly, to the hypothesis it seeks to test 

(leftmost column). Also, it was felt helpful to include here in Table 5.3 a summary of the 

hypotheses o f the study, which were presented earlier in Chapter 3.4.

Table 5.3

Overview o f  Hypotheses, as presented first in Chapter 3.4

Hypothesis I Digichaint, as an interactive game-like platform, will conform to 
the criteria for effective CALL platforms:

1.1 game is task-based with a focus on meaning

1.2 game has an appropriate language difficulty level

1.3 game is easy to manoeuvre

1.4 game is enjoyable

1.5 game has a clear plot

1.6 game has a logical structure

1.7 game is engaging for the learners

1.8 game has graphics that are considered attractive/engaging
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1.9 game has legitimate narrative, i.e. credibility for the 
player/leamer

Hypothesis 2 The synthetic speech is readily intelligible for respondents with a 
high Irish language comprehension ability.

Hypothesis 3 The synthetic voices are regarded by a majority of respondents as 
having a high quality and attractiveness.

Hypothesis 4 A majority of respondents regard the synthetic voices as being 
acceptable in the context of the CALL platforms in which they 
are presented.

Hypothesis 5 There is a statistically significant relationship between the 
measured reactions of the respondents to non-linguistic elements 
of the platforms (such as plot, ease of manoeuvring characters, 
legitimacy of narrative and standard of Irish language used) and 
their opinions on the intelligibility, quality and attractiveness of 
the synthetic voices used in each platform.

Hypothesis 6 There is a statistically significant relationship between 
respondents’ predisposition towards synthetic voices in general 
and their attitude towards the Irish synthetic voices being tested.

For the non-TTS aspects of the platforms, questionnaire items (which fall under 

Hypothesis 1) arc based on the ‘Criteria for Evaluating the Present CALL Platforms’ in 

Chapter 3.3.1.2 (Table 3.2) which were established on the basis of current theory. There 

is a column entitled ‘Theoretical Background’ in Table 3.2 which references the 

background literature review from which these criteria were drawn. The specific research 

questions being raised which are essentially the subsections o f Hypothesis 1, and the 

questionnaire items in turn, were derived from these criteria. To recap on the theoretical 

background, the reader is referred to Table 3.2 and its referenced sections in Chapters 2 

and 3.
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For the TTS aspects of the CALL platforms, the relevant sections from the literature 

review are referenced directly in the tables below. There is a certain amount o f crossover 

where one questionnaire item might fit more than one research question or vice versa.
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Table 5.4

Hypotheses, Theoretical Background, and their relation to Questionnaire Item s fo r  
Digichaint.

Theoretical
Hypotheses Background/ Questionnaire Hem

CALL-bascd 
Criteria

H ypothesis 1

CALL-based gaming 
criteria formed on the 
basis of theoretical 
background and 
sum m arised in Table 3.2

Q uestionnaire Items

1.1 - game is task- 
based with a focus 
on meaning

C riterion 1:

Games to be task-based 
with focus on meaning 
and on use of target 
language.

item  9 : 1 was more focused 
on the plot o f the game than 1 
was on the language being 
used

item  10: There is a good 
balance between enjoyment 
and language learning in this 
game

1.2 - game has an 
appropriate 
language difficulty 
level

C riterion 2:

Learners’ opportunity to 
develop meta-linguistic 
awareness. Language 
difficulty level. 
Appropriateness of 
manoeuvring through 
games.

item  11: The overall 
standard o f the Irish used in 
this game is at about the right 
level for me

Item 3 : 1 learned some new 
phrases/words/grammar 
points as 1 played the game.

Item 2: Did you feel the 
game was technically very 
difTicult to play -  very easy 
to play?

1.3 - game is easy to 
manoeuvre

C riterion 5:
...Appropriate clues to 
successfully manoeuvre 
through game.

C riterion 9:

Clarity of screen layout.

Item 2: Did you feel the 
game was technically very 
difficult to play -  very easy 
to play?

Item 1: Rate the graphics 
used in this game on a scale 
o f 1 -  5
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Hypothesis 1 (continued)

CALL-bascd gaming 
criteria formed on the 
basis of theoretical 
background and 
summarised in Table 3.2

Questionnaire Items

1.4 - game is enjoyable Criterion 3:

Playful spirit o f game. 
Enjoyment level of game.

Item 5: Rate your overall 
enjoyment o f this particular 
game as a language learning 
experience

Item 10: There is a good 
balance between enjoyment 
and language learning in this 
game

Item 17_1: Give your 
opinion on the usefulness of 
the concept o f producing an 
interactive language learning 
game in order to practise 
Irish

1.5 - game has a clear 
plot

Criterion 4:

Clarity of game plot. 
Helpfulness o f  hypertext 
dictionary.

Item 6: The plot of the game 
was clear to me from the 
outset.

Item 4: The dictionary is 
helpful as an aid to learning 
Irish in this game

1.6 - game has a 
logical structure

Criterion 5:
[.ogical structure of 
game.

Appropriate clues to 
successfully manoeuvre 
through game.

Item 5: Rate your overall 
enjoyment of this particular 
game as a language learning 
experience.

Item 6: The plot of the game 
was clear to me from the 
outset.

1.7 - game is engaging 
fo r  the learners

Criterion 6:

Intensity o f engagement 
with game.

Item 8: The game held my 
attention

1.8 - game has 
graphics that are 
considered 
attractive/engaging

Criterion 7:

Appropriateness of 
visual/aural material in 
the game

Item 1: Rate the graphics 
used in this game on a scale 
o f  1 -  5

1.9 - game has 
legitimate 
narrative, i.e.

Criterion 8:

Legitimacy of game

item 7: Was the plot credible 
for this type o f game?
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credibility fo r  the 
player/learner

narrative. Item 11: The overall 
standard o f the Irish used in 
this game is at about the right 
level for me.

Hypothesis 2 Theoretical
Background

Questionnaire Items

The synthetic speech is readily 
intelligible fo r  respondents with a high 
Irish language comprehension ability.

Described in Chapter 
3.3.2.2: ‘Criteria for 
Evaluating the Irish TTS 
synthesis in the Present 
CALL Platforms’

Background factors X

Item 12: The synthesised 
voices were sufficiently clear 
to make the speech 
intelligible.

Item 1 4 :1 found it no more 
difficult to understand the 
computer-generated voice 
than I would if natural voices 
were used.

Item IS: In general, I think 
that computer-generated 
voices give a better 
atmosphere to computer 
games than natural voices do.

Item 1 6 :1 found the 
computer-generated voice 
suitable for this computer 
game

Item 17_2: Give your 
opinion on the quality of the 
synthesised voices: to what 
extent do you think the 
voices are adequate for the 
type of game presented here?

Item 13: Did you experience 
particular difficulties with 
the dialects that are used in 
Digichaint?

Hypothesis 3 Theoretical
Background Questionnaire Items

The synthetic voices are regarded by a 
majority oj respondents as having a 
high quality and attractiveness.

Described in Chapter 
3.3.2.2: ‘Criteria for 
Evaluating the Irish TTS 
synthesis in the Present 
CALL Platforms’

Item 17_2: Give your 
opinion on the quality of the 
synthesised voices; to what 
extent do you think the 
voices are adequate for the 
type of game presented here?
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Item 17_3: Give your 
opinion on the attractiveness 
o f the voices.

H ypothesis 4 Theoretical Background Questionnaire Items

A majority o f  respondents regard the 
synthetic voices as being acceptable in 
the context o f  the CALL platforms in 
which they are presented.

Described in Chapter 
3.3.2.2: ‘Criteria for 
Evaluating the Irish TTS 
synthesis in the Present 
CALL Platforms’

Item 1 6 :1 found the 
computer-generated voice 
suitable for this computer 
game

Item 17_2: Give your 
opinion on the quality o f the 
synthesised voices: to what 
extent do you think the 
voices are adequate for the 
type of game presented here?

H ypothesis 5 Theoretical Background Questionnaire Items

There is a statistically significant 
relationship between the measured 
reactions o f  the respondents to the non- 
TTS elements o f  the platform and their 
opinions on the intelligibility, quality 
and attractiveness o f  the synthetic 
voices used in each platform.

See discussion in Chapter 
2.5.6, in particular”

“...game playing is a 
holistic experience” 
“...one’s view of 
particular aspects o f the 
game, for example 
graphics, plot (or TTS 
voices) is influenced by 
one’s disposition towards 
the whole o f the game...”

All post-game questionnaire 
items

H ypothesis 6 Theoretical Background Questionnaire Items

There is a statistically significant 
relationship between respondents ’ 
predisposition towards synthetic voices 
in general & their attitude towards the 
Irish synthetic voices being tested.

See discussion in Chapter 
3.3.2.1.1 and “...evidence 
to suggest that one’s prior 
experience of synthetic 
voices may have an 
influence on one’s 
attitude towards a 
synthetic voice in a 
particular context (Cryer 
& Home, 2009)”

Background factors X

Item 12: The synthesised 
voices were sufficiently clear 
to make the speech 
intelligible.

Item 1 4 :1 found it no more 
difficult to understand the 
computer-generated voice 
than I would if natural voices 
were used.

Item 15: In general, I think 
that computer-generated 
voices give a better
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atmosphere to computer 
games than natural voices do.
Item 16:1 found the 
computer-generated voice 
suitable for this computer 
game

Item 17_2: Give your 
opinion on the quality of the 
synthesised voices: to what 
extent do you think the 
voices are adequate for the 
type of game presented here?
Item 17_3: Give your 
opinion on the attractiveness 
of the voices.

The following Table 5.5 brings together the questionnaire items used in both Fdilte go 

TCD and Taidhgin. The questionnaire items used for these two platforms are not identical 

but arc very similar and can be summarised here together. The table follows the format of 

Table 5.4 (Digichaint) but since neither Fdilte go TCD nor Taidhgin conform fully to the 

task-based gaming criteria, some of the elements which were used in the evaluation of 

Digichaint arc no longer relevant.
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Table 5.5

Hypotheses, Theoretical Background and their relation to Questionnaire Items for Fdilte 
go TCD and for Taidhgin

Theoretical
Hypotheses Backeround /tsackgrouna / Questionnaire Item

CALL-based
Criteria

Hypothesis 1

CALL-based gaming 
criteria formed on the 
basis of theoretical 
background and 
summarised in Table 3.2

Questionnaire Items

1.1 -  game is task- 
based with a focus 
on meaning

Criterion 1:

Games to be task-based 
with focus on meaning 
and on use of target 
language.

N/A

1.2 - game has an 
appropriate 
language difficulty 
level

Criterion 2:

Learners’ opportunity to 
develop meta-linguistic 
awareness. Language 
difficulty level. 
Appropriateness of 
manoeuvring through 
games.

Item 8: The overall standard 
of the Irish used is at about 
the right level for me.

1.3 - game is easy to 
manoeuvre

Criterion 5:
...Appropriate clues to 
successfully manoeuvre 
through game.

Criterion 9:

Clarity of screen layout.

N/A

1.4 - game is enjoyable Criterion 3:

Playful spirit of game. 
Enjoyment level of game.

Item 2 {Taidhgtn): Do you 
feel the talking monkey adds 
to the overall playfulness of 
the exercise?

Item 4 (Taidhgin): To what 
extent do you think this type 
of learning platform (i.e. the 
interaction and playfulness)
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would help in prasticing 
conversational Irish?

Item  5: Would you enjoy 
using this type o f activity to 
develop your aural Irish 
skills, should it be available 
and easily accessible in your 
school?

Item  6: How motivating do 
you find this type of activity?

Item  7: Do you think this 
type o f activity would make 
the learning of Irish more 
attractive?

1.5 - game has a clear 
plot

C riterion 4:

Clarity of game plot. 
Helpfiilness o f hypertext 
dictionary.

N/A

1.6 - game has a 
logical structure

Criterion S:
Logical structure of 
game.

Appropriate clues to 
successfully manoeuvre 
through game.

N/A

1.7 - game is engaging 
fo r  the learners

C riterion 6:

Intensity of engagement 
with game.

Item 6: How motivating do 
you find this type o f activity?

item  7: Do you think this 
type of activity would make 
the learning of Irish more 
attractive?

Item 4: To what extent do 
you think this type of 
learning platform (the voices, 
the graphics and the setting) 
would help in practising 
listening comprehension?

Item 11_1: Please give your 
opinion on the usefulness of 
producing graphics with 
synthesised voices in order to 
practice aural 
comprehension.
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1.8 - game has 
graphics that are 
considered 
attractive/engaging

Criterion 7:

Appropriateness of 
visual/aural material in 
the game

item 1: How would you 
describe your judgment of 
the background setting and 
the graphics in the video?

item 2: How would you 
describe your judgment of 
the body movements o f the 
figures and their alignment to 
speech?

item 3: To what extent do 
the movements of the 
characters add credibility and 
clarity to the conversational 
exchanges?

1.9 - game has 
legitimate 
narrative, i.e. 
credibility fo r  the 
player/learner

Criterion 8:

Legitimacy o f game 
narrative.

N/A

Hypothesis 2 Theoretical Background Questionnaire Items

The synthetic speech is readily 
intelligible fo r  respondents with a high 
Irish language comprehension ability.

Described in Chapter 
3.3.2.2: ‘Criteria for 
Evaluating the Irish TI'S 
synthesis in the Present 
CALL Platforms’

Background factors X

Item 9: The synthesised 
voices were sufficiently clear 
to make the speech 
intelligible.

Item 11_2: Please give your 
opinion on the quality o f the 
synthesised voices: to what 
extent do you think the 
voices are adequate for the 
type o f learning platform 
presented here?

Hypothesis 3 Theoretical Background Questionnaire Items

The synthetic voices are regarded by a 
majority o f  respondents as having a 
high quality and attractiveness.

Described in Chapter 
3.3.2.2: ‘Criteria for 
Evaluating the Irish TTS 
synthesis in the Present 
CALL Platforms’

Item 11_2: Please give your 
opinion on the quality o f the 
synthesised voices: to what 
extent do you think the 
voices are adequate for the 
type of learning platform 
presented here?
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Item 11_3: Please give your 
opinion on the attractiveness 
o f the voices.

H ypothesis 4 Theoretical Background Questionnaire Items

A majority o f  respondents regard the 
synthetic voices as being acceptable in 
the context o f  the CALL platforms in 
which they are presented.

Described in Chapter 
3.3.2.2: ‘Criteria for 
Evaluating the Irish TTS 
synthesis in the Present 
CALL Platforms’

Item 11 _2: Please give your 
opinion on the quality of the 
synthesised voices: to what 
extent do you think the 
voices are adequate for the 
type of learning platform 
presented here?

H ypothesis 5 Theoretical Background Questionnaire Items

There is a statistically significant 
relationship between the measured 
reactions o f  the respondents to the non- 
7T5 elements o f  the platform and their 
opinions on the intelligibility, quality 
and attractiveness o f  the synthetic 
voices used in each platform.

See discussion in Chapter 
2.5.6, in particular

“...game playing is a 
holistic experience” 
“...one’s view of 
particular aspccts o f the 
game, for example 
graphics, plot (or TTS 
voices) is influenced by 
one’s disposition towards 
the whole of the game...”

All post-game questionnaire 
items

H ypothesis 6 Theoretical Background Questionnaire Items

There is a statistically significant 
relationship between respondents ’ 
predisposition towards synthetic voices 
in general & their attitude towards the 
Irish synthetic voices being tested.

See discussion in Chapter 
3.3.2.1.1 and “...evidence 
to suggest that one’s prior 
experience of synthetic 
voices may have an 
influence on one’s 
attitude towards a 
synthetic voice in a 
particular context (Cryer 
& Home, 2009)”

Baclcground factors X

Item 9: The synthesised 
voices were sufficiently clear 
to make the speech 
intelligible.

Item 11_2: Please give your 
opinion on the quality o f the 
synthesised voices; to what 
extent do you think the 
voices are adequate for the 
type of learning platform 
presented here?

Item 1 1 3 :  Please give your 
opinion on the attractiveness 
o f the voices.
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The questionnaire results are presented in Section 5.9 and the implications o f these results 

for the hypotheses o f this study are discusscd in Section 5.9.4 where the findings relevant 

to each o f the evaluation criteria and the questionnaire items are dealt with in turn.

5.5 Procedure

As was the case with the teacher evaluations, initial contact was made with teachcrs who 

attended an Irish language teaching conference in NUIM, Maynooth (‘An Tionol 

Teagaisc’ in 2011). I explained to teachcrs that day that I would like to have senior cycle 

second level learners of Irish participate in the research and I showed the teachers some 

excerpts from the games. There was great enthusiasm for the study and teachers gave me 

their contact details. Invitations to take part in the present study were extended initially 

by email to teachers I had met at the conference. After some contact regarding practical 

issues, such as availability of computer rooms, internet connectivity and functioning 

sound cards in the machines, I followed up with teachers who were in schools which had 

the required facilities and where they could allocate sufficient time to a group to 

participate in the study. It was considered desirable that various backgrounds would be 

represented in this mix - i.e. schools from each of the four provinces in a mixture or 

urban and rural settings.

The system was piloted initially in one school with 30 pupils and that led to some 

restructuring of questions based on feedback concerning possible ambiguities. The pilot 

test was also useful from the point of view of working out the timing and of establishing 

how best to apportion the available time to the games and to the questionnaires. Teachers 

in this school also participated in the initial pilot testing. The test results from the school 

have not been included in the overall results since the questions and the form o f the 

questiormaires were not identical to those given to the main groups.
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Students took part during their school day and used the school’s computing facilities. I 

provided headphones for each student so as to ensure that all had relatively high quality 

access to the aural material. No time limit was given to the students but most teachers 

agreed to set aside three class periods (of 40 minutes each). In some cases, these three 

class periods ran as a single session and in others, students were given a double period 

(80 minutes) first, and a single class period at another stage during the same day to take 

part in the evaluations. This gave ample time to fill in the pre-game questionnaire, to play 

each o f  the games and to fill in a post-game questionnaire after each o f the three games.

I was present at each o f the evaluations and began the session by introducing the ABAIR  

project and explaining what TTS synthesis entailed. I told students that this was a 

university-based research projcct. 1 explained that the main aim o f  the ABAIR research 

project was to develop synthetic voices for Irish and that I was particularly interested in 

whether these voices could be used in the context o f language learning. I explained that 

the games had been developed in a university context and that I was interested in their 

opinions o f various aspects o f the games in terms o f language learning in the Irish 

context. I invited questions from students and addressed any questions/comments they 

had.

The evaluations took place in a relaxed atmosphere and students were free to ask 

questions about any aspect o f the study as they progressed through the games. In order to 

offer increased anonymity in the present study, usernames (‘user!O F; ‘userI02’; etc.) 

were randomly assigned to each o f the respondents obviating the need to use their actual 

names. They were free to opt out o f the research if  they so wished and were told that they 

could continue with their own school work quietly if  they did not wish to participate. 

Interestingly, none o f the students opted out o f the study. Most students took part in the 

evaluations o f all three platforms, with the exception o f  a small number who had other 

commitments during the school day (such as sporting events / medical appointments) and 

who had to leave at a specified time. I was present for the entire duration o f the 

evaluations. Apart fi-om spending time with individuals answering their questions, I
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ensured that I was either moving around the room or in a particular place in the room 

(depending on layout) where no student felt that I was looking over his/her shoulder at 

the responses. Students were given a break between each of the games.

rhe questionnaires administered to the pupils are included in Appendix C (pre-game 

questionnaires) and Appendix E (post-game questionnaires, including results). The 

evaluations were all delivered online. The online delivery presented a number of 

technical difficulties, such as inability to access Youl’ube (where Fdilte go TCD was 

being hosted) in some schools and other general maintenance problems associated with 

computers in schools. These problems were overcome but they are a reminder of the 

difTiculties that can exist with the whole concept of internet-based CALL throughout the 

country at present.

5.6 Analysis

This section of the present study deals with subjective data elicited from learners by way 

o f Likert scale-based questionnaire items.

Chapter 3.3.4 gave an overview of the statistical analysis used, beginning with a 

background review on Likert scales. It went on to outline methods o f statistically 

analysing data from Likert scales and argued that use o f non-parametric procedures was 

the most appropriate in the context of this study.

For analysis purposes, data gleaned from the pre-game questionnaire (described in 

Section 5.3.2.1) were regarded as independent variables and pupils’ opinions, gleaned 

from post-game questiormaires (described in Section 5.3.2.2), were regarded as 

dependent variables.
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A number of key points of information, in relation to the backgrounds of the respondents, 

were established from data gathered from the pre-game questionnaire administered to 

students. Based on those data, the following independent variables are examined and 

findings will be reported in Section 5.9:

1. Gender Differences

2. Between-School Differences

3. Frequency of Playing Computer Games

4. Level of Understanding of Irish

5. Attitude towards Synthetic Voices

The responses to each of the post-game questionnaire items arc regarded as the dependent 

variables. I ’he scores given by respondents to an item on the post-game questionnaire, 

such as their opinion of the graphics, might or might not have a statistically significant 

relationship with an independent variable such as gender, school type, etc. The purpose of 

the analysis is to test the null hypothesis - that variation in the dependent variables is not 

significantly related to variation in the independent variables. Put another way, it seeks to 

answer whether ‘gender, school type, level of Irish, frequency of playing computer 

games, attitude towards synthetic voices’ have a statistically significant impact on the 

respondents’ rating of TTS synthetic voice, usability o f game, impact of graphics, etc?

Chapter 3.3.4.4.1 described the Kruskal-Wallis Test. The Kruskal-Wallis test was 

identified as being the most suitable at testing for statistical relationships between various 

background characteristics (the independent variables), such as gender or the school type 

which one attends, on the one hand, and pupils’ responses to various items which 

indicated their attitude towards the platforms being, evaluated on the other.
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The Spearman’s Rank Correlation Coefficient (Spearman’s rho) is described in Chapter 

3.3.4A.2. A Spearman’s rho analysis technique was identified as being the most suitable 

test to examine the relationship between pupils’ responses to different aspects of the 

platforms, including their TTS and non-TTS features. These data test the extent to which 

playing the games is a holistic experience and whether one’s response to one aspect of 

the game is influenced by one’s reactions to other aspects of the games. As has been 

repeatedly pointed out, one’s view of the intelligibility, quality and attractiveness of the 

synthetic speech could be significantly related to one’s overall experience o f playing the 

games.

The data presented in Chapter 5.9.3.2 are in their raw, or descriptive format, i.e. the raw 

data are shown in straight numerical and percentage terms. In Chapter 5.9.3.3 inferential 

statistics are used in order to test for statistically significant relationships between the 

background categories mentioned above, or independent variables, and pupils’ responses 

to the various post-game questionnaire items, or dependent variables. The statistical 

procedure used to test these relationships is the Kruskal-Wallis test. Spearman’s rho is 

also calculated in order to establish the correlation between responses to the post-game 

questionnaire items. This tests the contention that game playing is a holistic experience 

and that one’s perception o f individual facets of the experience is governed by one’s 

overall impression. All calculations were made using the IBM SPSS Statistics package, 

Version 19.

5.7 ReliabiUty and Validity

Reliability and Validity were taken into consideration at the design stage of this study. 

Some o f the main features are summiirised in this section.

Chapter 3.3.4.2 discusses lack o f anonymity as being a potential risk to the validity of the 

responses to Likert scale-based questionnaire items (McLeod, 2008) insofar as 

respondents might wish to give the ‘polite’ answer or, tend to answer towards the
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midpoint of the scale (Worcester & Bums, 1975). One possible safeguard to counter 

these risks is to offer anonymity to the respondents. In the present part of the study 

respondents answered using online questionnaires. As described in Section 5.5 above, 

students were offered anonymity in that a username was ascribed to each participant, as 

opposed to using their own name. Additionally, although 1 was present when the 

evaluations were being carried out, I ensured that I was either at the top of the classroom 

or moving around the room so that no student felt that he/she was being watched while 

answering the questionnaire items.

The validity of the Likert scale ratings given to questionnaire items is considered to be 

high because of the very short timespan between pupils experiencing the game-like 

CALL platforms and their completing the post-game questionnaires. If there was any 

delay in administering the post-game questionnaire, it could be argued that a certain 

memory loss would take place which would, in turn, reduce the validity of the subjective 

responses. Validity is also considered high in this study since participants are all of a 

similar age, which is the actual age of the target population for these platforms.

Generalisability is enhanced by the fact that there is a large number of students taking 

part, who are of the same age group, representing a rather large geographical and 

sociolinguistic spread.

5.8 Ethics

A  request for ethical approval for the present research project was submitted to the 

Research Ethics Committee of the School of Linguistic, Speech and Communication

Sciences, Trinity College, Dublin for consideration.
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This process involved submitting:

• The Research Ethics Application Form of the School of Linguistic, Speech & 

Communication Sciences (in English only);

a letter to school principals seeking access to the second level schools selected for 

this study (both in English and in Irish);

an information leaflet with information for participants (both in English and in 

Irish);

• consent forms for pupils (both in English and in Irish);

• letters to parents with a description of the research being conducted (both in 

English and in Irish);

• parental consent forms for students under 16 years (both in English and in Irish); 

copies of student pre-game and post-game questionnaires (both in English and in 

Irish);

a description of the three platforms being evaluated (in English only);

• a timeline for the research projcct (in English only);

a timeline for when students/teachers would be contacted (in English only);

• a description of the procedure envisaged (i.e. where the research would take 

place; time allowed; whether the rcsearcher would be present, what would happen 

in the event of students wishing to opt out of the research, etc.) (in English only);

After some minor revisions (mainly involving some simplification o f the wording in the 

student information leaflets), the project was approved in full.
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5.9 Results

5.9.1 Overview.
‘Results’ refers to the conclusions arrived at, based on the analysis of the data, as to 

whether the hypotheses laid out first in Chapter 3.4 can be supported.

Scction 5.9.2 details the results of the pre-game questionnaire which elicited background 

information on the respondents. This information is necessary in order to test the 

relationship between these variables and the opinions expressed on the various aspects of 

the platforms, including the synthetic speech.

Reactions to each of the three platforms were measured by ‘post-game’ questionnaire 

items. For the purpose of analysis, results for each of the platforms are taken separately. 

Also separated, arc the reactions of pupils to the synthetic spcech (TTS) and to all other 

(non-TTS) aspects of the platforms. Results are given here in summary form and full 

details arc laid out in Appendices E l, E2 and E3. Results are initially set out as 

descriptive statistics which give the numbers and percentages of participants who 

responded to the ‘post-game’ questionnaire items. This part o f the analysis is presented in 

Section 5.9.3.2.

Section 5.9.3.3 brings the statistical analysis to an inferential level where background 

variables amongst the respondents are correlated with their responses to the post-game 

questionnaire items. This is done by using the Kruskal-Wallis analysis in order to test for 

influences of background factors on response patterns and results are presented separately 

for each of the three platforms.

This section also applies the Spearman’s rho correlation technique in order to test the 

hypothesis that there will be a significant relationship between response patterns to each 

of the items in the post-test questionnaire. A strong correlation between the items would
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suggest that pupils’ engagement with each platform is a holistic experience and that 

taking a positive view of one aspect of the platform will lead to one taking a positive 

attitude to many other aspects of the platform. This test also allows us to draw inferences 

on the extent to which evaluators’ ratings of the TTS aspects of the platform are 

influenced by their reaction to the non-TTS aspects, such as graphics, plot, etc.

Figure 5.2 gives a visual overview of the types of analyses (descriptive and inferential 

statistical) which arc reported on in this section.

Descriptive
Analysis

Pre-game
questionnaire

results

i
raw scores & 
percentages

Post-game
questionnaire

results

i
raw scores & 
percentages

Inferential
Statistical
Analysis

Kruskal- 
Wallis te s t

Spearm an s

influence of 
participant 

background factors 
(ellcted in pre-game 

questionnaire) on 
post-game ratings

Mutual Influence 
among Items in post
game questionnaire, 

investigating:

(1) non-TTS influences 
on TTS

(2) overall holistic 
influences

Figure 5.2. Overview of descriptive and inferential statistical analyses.
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In Scction 5.9.4 results from the previous sections are interpreted in the context of the 

hypotheses stated in Chapter 3.4 and there is a discussion on the extent to which the 

hypotheses can be supported in the light of these results. A summary and brief discussion 

are presented in Section 5.9.5.

5.9.2 Learner pre-game questionnaire.
Table 5.6 below illustrates the background factors pertaining to pupils, as elicited from 

the ‘pre-game’ questionnaires for each of the three platforms. As can be seen from Item 

1, the numbers of participants varied slightly from test to test for the reasons that were 

mentioned earlier -  e.g. medical appointments. It can be seen from Item 2 that there were 

considerably larger numbers of females than males.

The results for the second platform, Fdilte go TCD, arc described here. This platform was 

chosen for the commentary simply because it was the platform evaluated by the largest 

number of participants. Although the commentary is based on the second platform, the 

results were extremely close for all three platforms and so individual comments capture 

the relevant trends across the different platform evaluations.

Gender (Item 2)

Item 2 shows that there were considerably more girls than boys in the overall cohort (181 

female: 71 male).

School Year (Item 3)

The majority o f pupils who took part in the evaluations were in their 5'*' year in second 

level schools, putting them in the 17 year old age bracket. Only 22 of those who took part 

in the Digichaint and Taidhgin evaluations were in 4*'' year and a further 3 were in 6* 

year. Given the very small numbers not in 5th year, this item was not included in the 

statistical analysis.
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School-Type (Item 4)

In terms of school type, 144 pupils came from English-medium schools with a mixture of 

urban and rural backgrounds, 23 came from urban Gaelscoileanna and 85 came from 

rural Gaeltacht schools. This is not a representative sample o f the student population o f 

schools in Ireland. Gaeltacht schools are deliberately over-represented as it was felt that 

students from these schools were in a somewhat better position to judge the clarity o f the 

synthetic voices. One’s ability to rate synthetic voices is strongly dependent on the 

listening comprehension ability of the participant (Kang et al., 2008). If one’s listening 

comprehension ability is below the level of the material being presented then one’s 

judgment o f the clarity of the voice is suspect. A more detailed discussion on school 

selection is included in Section 5.2 above.

Frequency of Playing Com puter Games (Item 5)

In Item 5 of the questionnaire, participants were asked to indicate how often they played 

computer games generally. The modal response to this question was ‘rarely’ (55%) and a 

further 19% reported that they never play computer games. Only 8% reported that they 

played computer games on a daily basis while the remaining 18% reported that they 

played on a weekly basis.

Level of Understanding of Irish (Item 6)

Item 6 o f the pre-game questionnaire asked participants to rate themselves on their level 

o f Irish language comprehension. 78% reported that they could understand ‘almost all 

conversations when spoken at a normal speech rate’ or ‘almost all conversations with 

clear pronunciations’. 19% said they could understand ‘pieces of conversations’ while the 

remainder rated themselves as understanding ‘just a few words or a few simple 

sentences’. 94% of participants had taken the higher level Junior Certificate paper in Irish 

and 91% intended to take Irish at higher level in the Leaving Certificate examination.

Attitude towards Synthetic Voices (Item 10)

Participants had a somewhat neutral attitude towards synthetic speech in general. 51% 

reported that they didn’t mind the use of synthetic voices as long as they were intelligible.
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A further 22% had a more negative attitude indicating either that they would prefer the 

use of human voices or that they hated synthetic voices. A similar number had a positive 

attitude towards synthetic voices, as shown by the remaining 27%, who said that they 

were sometimes as appropriate or more appropriate than a human voice.

Level of Junior Certificate and Leaving Certificate examinations (Items 7 and 8)

I’wo further items were included in the questionnaire for which results arc presented in 

Table 5.6. These were the level of the Junior Certificate examination (a State examination 

taken at approximately 16 years of age) which participants had taken (Item 7), and the 

level which participants anticipated taking in their Leaving Certificate Irish (pre- 

Univcrsity) examination (Item 8). The overwhelming majority had taken, or intended to 

take, the higher level in both examinations, although the numbers for the Leaving 

Certificate were slightly lower than those for the Junior Certificate. Nonetheless, given 

the very high percentages taking the higher level, these items arc not included in the 

statistical analysis.

Ranking of ‘Top 3’ school subjects (Item 9)

Participants were asked to rank their ‘Top 3’ school subjects in order of preference. This 

item was included in order to pick up on positive attitudes of participants towards the 

learning of Irish: a high placing for Irish in their subject preference ranking would 

indicate a positive attitude. Students at this level generally study 7 or 8 subjects for 

Leaving Certificate. Findings on this evaluation item proved to be unsatisfactory in a 

number of ways. This was due to the way in which the answer was elicited in an open 

dialogue box. Although 45% ranked Irish among their top three favourite subjects, there 

were large numbers who filled in the box in erratic ways, e.g. by listing non-curricular 

items such as sports, by failing to list any subjects, etc. Therefore, while the positive 

finding of 45% was noted, one cannot make too many assumptions about overall 

attitudes. It was not possible to use this item in subsequent statistical evaluations.
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Table 5.6

Pupil pre-game questionnaire results for all three platforms (Digichaint, Fdilte go TCD 
and Taidhgin)

Digichaint FaiKe go TCD Taidhgin

N um ber Percent. N um ber Percent. N um ber Percent.

1 Total Number o f Participants 250 100% 252 100% 228 100%

2 Gender Female 182 73% 181 72% 166 73%

Male 68 27% 71 28% 62 27%

3 Year o f Study 4th 22 9% 39 15% 22 10%

5th 225 90% 213 85% 203 89%

6th 3 1% 0 0% 3 1%

4 School type Gacltacht 86 34% 85 34% 80 35%

Gaelscoil 25 10% 23 9% 22 10%

Knglish-
medium

139 56% 144 57% 126 55%

5 Frequency with 
which students 
play computer 
games

Never

Seldom

Weekly

49 

133

50

20%

53%

20%

48

139

45

19%

55%

18%

47

127

37

21%

56%

16%

Daily 18 7% 20 8% 17 7%
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Digichaint FaiKe go TCD Taidhgin 
(continued) (continued) (continued)

Num ber Percent. N um ber Percent. N um ber Percent.

6 Self-evaluation
of

Only a few 
words spoken 
slowly 2 1% 3 1% 3 1%

comprehension
competencc A few simple

phrases 
spoken slowly 3 1% 6 2% 2 1%

Parts of
conversations 38 15% 47 19% 36 16%

Most
conversations 
when spoken 114 46% 108 43% 100 44%

clearly

Almost all
conversations 
at natural 93 37% 88 35% 87 38%

conversation
speed

7 Junior Cert. 
Exam level

Higher 240 96% 238 94% 224 98%

Ordinary 10 4% 14 6% 4 2%

8 Leaving Cert. 
Fxam level

Higher 233 93% 230 91% 219 96%

Ordinary 17 7% 22 9% 9 4%

9 Irish in ‘Top 3’ favourite subjects 110 44% 113 45% 101 44%

10 Attitude
towards I hate them 6 2% 13 5% 10 4%
synthetic voices

Tolerate them
but prefer 
human voices 47 19% 42 17% 45 20%

Neutral 144 58% 129 51% 111 49%
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Sometimes 48 19% 63 25% 60 26%
Suitable

Sometimes
more suitable 
than human 5 2% 5 2% 2 1%

voices

5.9.3 Learner post-game questionnaire.

5.9.3.1 Overview.
This section is divided into two main parts -  the first, which is termed ‘descriptive 

results’, reports the numeric results obtained from the questionnaires in a purely 

descriptive manner as raw scores and percentages, and is presented in Section 5.9.3.2. 

The second part (see Section 5.9.3.3) deals with the inferential statistical analysis. This 

looks at the extent to which the participants’ background factors (elicited in the pre-game 

questionnaires) influence the judgments made in the post-game questionnaires, using the 

Kruskal-Wallis test. It also uses Spearman’s rho to examine the extent to which there is a 

broad interdependency between all questionnaire items in a way that would suggest that 

these platforms are being experienced in a holistic manner. This analysis is presented in 

Section 5.9.3.3.6. For ease of reference, ‘inferential statistical analysis’ will often be 

simply referred to as ‘statistical analysis’.

This Results Section sets out to address the research questions, as set out in Chapter 3.4. 

The fiill detailed results of the post-game questionnaires are presented in Appendices E 

and H. Appendix E provides all detailed results relevant to the descriptive account: 

Appendix El refers specifically to Digichaint, Appendix E2 refers to Fdilte go TCD and 

Appendix E3 to Taidhgin. They are presented separately even though there is some 

overlap in the questions relating to each of the three platforms. Note, in particular, that 

Digichaint has its own specific questions which relate to factors such as plot and
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manoeuverability and which do not apply directly to the other two platforms. Appendix II 

provides a parallel description of the results summaries presented in this chapter for the 

inferential statistical analyses (sec Section 5.9.3.3), providing detailed item-by-item 

analysis of the significant statistical findings.

S.9.3.2 Post-game descriptive results (non-TTS and TTS aspects).
As is mentioned in the ‘Research Design and Strategy’ section above (see Section 

5.3.2 2 ), a distinction is being made here between learners’ opinions on the general 

features of each of the platforms being evaluated (referred to as “non-TfS” aspects of the 

platforms) and information sought on the intelligibility, quality and attractiveness of the 

TTS synthetic voices (“TTS” aspects of the platforms). Sections 5.9.3.2.1, 5.9.3.2.2, and 

5.9.3.2.3 below refer to findings on the non-TTS features of the platforms, such as plot, 

graphics and manoeuverability. The results of questionnaire items specifically referring 

to the intelligibility, quality and attractiveness of the TTS synthesis are set out separately 

in Section 5.9.3.2.4. The results are presented in terms of the raw data and percentages. In 

both subsections, results are discussed for each of the three platforms in turn.

Before proceeding to the more detailed discussion of results it should be noted that there 

is a reasonable spread of responses on the Likert Scale to each of the questionnaire items. 

This suggests that there was an honesty in the responses and that learners did not opt 

merely for the ‘polite’ answer (a potential risk mentioned in Section 5.7).

S.9.3.2.1 Non-TTS descriptive results: Digichaint.

The results of the evaluations set out in this section represent learners’ reaction to each of 

the criteria for effective CALL platforms, as set out in Table 3.2 above. Details of the 

responses to each of the questionnaire items are given in Appendix EL
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Overall reaction to the Digichaint game can be described as ''positive' or ^very positive'. 

Learners’ attention was primarily directed at the game plot and at playing the game (54% 

selected "agree' or "agree completely' for Item 9: ‘I was more focused on the plot o f the 

game than I was on the language being used’). The game was regarded as having a good 

balance between playfulness and opportunities for language learning (75% "agreed' or 

‘agreed completely' for Item 10). Most claimed that they learned some new words or 

phrases (66.4%: *note that this included Gaeltacht and Gaelscoil pupils who would be 

likely to have a higher standard of Irish than that in the game) and that the language 

difficulty level was appropriate (70%). The game plot was regarded as clear (77% 

"agreed' or "agreed completely' with Item 6), realistic (68%: Item 7) and pleasant to play 

(69% gave a positive response for Item 5). Learners engaged with the game quite 

intensively and remained concentrated for its duration (66% selected points 4 and 5 on 

the Likert scale stating that the game ‘held their attention’). The visual aspect of the game 

was considered acceptable by the majority (60%: Item 1) but it is clear that they are not 

considered to be o f the same standard as commercial games.

S.9.3.2.2 Non-TTS descriptive results: Failte go TCD.

Details of the responses to each of the questionnaire items for the Failte go TCD platform 

are given in Appendix E2. 61% of respondents found the graphics "attractive' or "very 

attractive' while 23% thought the opposite (Item 1). Only 54% thought that the speech 

was "well aligned' or "very well aligned' to the movements (Item 2). There was a similar 

low acceptance o f the contribution that the graphics made to the credibility and clarity of 

the speech (51% "good' contribution or "very good' contribution (Item3 )).

While there was a low acceptance of the graphics there was, nevertheless, a strong 

agreement that this type o f environment would be "helpful' or "very helpful' for the 

development of language comprehension (70%: Item 4). 75% of respondents said that 

they would "enjoy' or "very much enjoy' using this type of facility should it be readily 

available. 63% considered it to be "motivating' or "very motivating' (Item 6) and 77% 

"agreed' or "strongly agreed' that it would make the learning of Irish more attractive.
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70% thought that the language was at an appropriate level of difficulty and, of those who 

did not, only 31% thought it to be too difficult, i.e. 13% of the overall group (Items 8.1 

and 8.2).

5.9.3.2.3 Non-TTS descriptive results: Taidhgin.

While Taidhgin had the least complex graphics it had the highest attraction for 

respondents. 87% considered the graphics to be ‘‘attractive’’ or ^very attractive', while 

only 6% found them '‘unattractive’’ or ’’very unattractive' (Item 1). 90% thought that the 

monkey added to the playfulness of the platform (Item 2). 68% considered that the 

movements of the monkey were ‘well aligned' or ‘very well aligned' to the speech with 

only 12% of the opposite opinion. Overall one can consider the development of the 

graphics on the platform to have been successful.

86% reported that they would find this type of program ‘useful' or ‘very useful' in 

helping them practise conversational Irish (Item 4) while only 5% considered it to be of 

‘little or no use’. 79% claimed that they would use such a platform should it be readily 

available. 82% thought it would be motivating (Item 6) and 88% thought it would make 

the learning of Irish more attractive.

Overall one can say that the platform got an extremely high approval rating in terms of its 

graphics and its general attraction for respondents. Appendix E3 illustrates in detail the 

items asked and the breakdown of the responses to the Taidhgin platform.

5.9.3.2.4 TTS descriptive results for the three platforms.

This section focuses on an evaluation of the TTS synthetic voices which were integrated 

into each of the three platforms. Focus is being directed on three aspects of the synthetic 

voice which can be compared across all three platforms — intelligibility, quality and 

attractiveness. The response data are included in Appendices E l, E2 and E3 for the
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individual platforms but the TTS responses are being brought together here to allow for 

comparison in Table 5.7 which sets out the percentage of respondents who expressed a 

‘positive’ or ‘very positive' disposition towards the voices, i.e. they marked them at 

points 4 or 5 on the Likert scale.

Table 5.7

Responses to the TTS aspects o f  the three platforms: percentage ofpupils who were 
‘Positive ’ or 'Very Positive ’ towards the Intelligibility. Quality and Attractiveness o f  the 
Synthetic Voices

Digichaint Fdilte Taidhgm 

go TCD

The synthesised voices were sufficiently clear to 

make the speech intelligible.

(Item 12) 

56%

(Item 9) 

45%

(Item 9) 

73%

Give your opinion on the quality of the synthesised 

voices: do you think the voices arc adequate for the 

type of game presented here?

(Item

17_2)

62%

(Item

11_2)

51%

(Item

112)

73%

Give your opinion on the attractiveness of the 

voices:

(Item

173)

42%

(Item

11 3 )

38%

(Item

113)

57%

Initial inspection o f results shows a relatively low rate of positive or very positive 

responses to the intelligibility, quality and attractiveness of the speech. It may also be 

noted that the judgments based on the Taidhgin platform were very much higher than 

those o f the other two. It is noted that the Taidhgin platform uses only the male HTS 

voice in its ‘original’ form (without any pitch and speed manipulations). This is because 

only one character is presented in this platform. (Pitch and speed manipulations to the 

‘original’ voice were used as the solution to differentiate between voices when more than 

one character was speaking in the other two platforms, see Chapter 3.2.1.2. In Taidhgin, 

students were also given the option of hearing their own input spoken aloud by either the 

female Ulster-dialect (unit-selection) voice or the male Connaught-dialect (unit-selection) 

voice -  both of which were in their ‘original’ synthetic forms, without any crude pitch
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and speed alterations as was necessary to include in both Fdilte go TCD and Digichaint 

because of the extended cast o f characters in these platforms.

Item 14 of the Digichaint questionnaire asked respondents to react to the proposition that 

it was no more difficult to understand the computer-generated voice than natural voices. 

49% 'agreed' or 'strongly agreed' with the proposition while 34% expressed the opposite 

point of view. On the question of synthetic voices giving a better atmosphere to computer 

games than natural voices can do 37% ‘agreed' or 'strongly agreed' with this while 40% 

'disagreed' or 'strongly disagreed'. This is the only issue on which a negative response 

outweighs the positive one even if the margin is narrow.

S.9.3.2.5 Summary of descriptive analysis.

An inspection of the descriptive data, as laid out in Appendices E l, ti2 and E3, shows an 

overall positivity towards each of the three platforms. The numbers expressing a 

'negative' or 'very negative' attitude as a response to any of the questionnaire items were 

very small. It was against this positive attitude towards the platforms that evaluations of 

the synthetic speech were made. The ‘attractiveness’ of the speech got the lowest rating 

suggesting that natural speech is still very much preferred to synthetic speech. The Fdilte 

go TCD speech got the lowest overall rating for its intelligibility, quality and 

attractiveness. The Taidhgin platform got the highest rating. Since the voices were from 

the same ABAIR system, it seems reasonable to suggest that when there is a level of 

enjoyable interactivity between player and platform then there will be a higher estimation 

of the quality of the synthetic speech. Fdilte go TCD is a relatively inactive platform 

compared to the other two. This is likely to have influenced ratings and may explain the 

relatively lower ratings.
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S.9.3.3 Post-game inferential statistical results.

5.9.3.3.1 Overview.

This section presents the results of an indepth statistical analysis of the raw data 

presented in Section 5.9.3.2. Statistical analysis techniques used in this chapter were 

introduced in Chapter 3.3.4 o f this thesis. In the first part of the analysis, the Kruskal- 

Wallis test is used in order to further analyse the influence of participant background 

factors (elicited in pre-game questionnaire) on their responses to the post-game 

questionnaire items. Analysis for each platform was conducted separately and is 

presented in terms of the relationship between background factors (i.e: gender; school 

type; frequency playing computer games; level of understanding of Irish and 

predisposition towards synthetic voices (independent variables)) and pupils’ reaction to 

post-game questionnaire items (dependent variables).

The analysis is carried out in order to test the null hypothesis that there is no relationship 

between the background factors listed and pupils’ responses to the post-game 

questionnaire items. In this case, I have, a priori, proposed two hypotheses which can be 

statistically tested. These hypotheses were introduced in Chapter 3.4 and are:

Hypothesis 2; One’s standard of Irish comprehension is significantly related to one’s 

opinions on the intelligibility, quality and attractiveness of the synthetic speech -  

(“the synthesised speech is readily intelligible for respondents with a high Irish 

language comprehension ability”)

Hypothesis 6: There is a statistically significant relationship between respondents’ 

predisposition towards synthetic voices in general and their attitude towards the Irish 

synthetic voices being tested in the three newly developed CALL platforms.
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Hypotheses 2 and 6 are being tested by the Kruskal-Wallis test, a non-parametric 

equivalent of a standard one-way ANOVA, which is used when data are from a suspected 

non-normal population. This omnibus procedure tests for some differences between three 

or more groups (Elliott & Hynan, 2011).

In the second part of the statistical analysis, the internal correlations between the post- 

game questionnaire items are analysed in order to test Hypothesis 5:

Hypothesis 5: All post-game items are interconnected — (“there is a statistically 

significant relationship between the measured reactions of the respondents to the non- 

linguistic elements of the platform (such as plot, ease of manoeuvring characters, 

legitimacy of narrative and standard of Irish language used) and their opinions on the 

intelligibility, quality and attractiveness of the synthetic voices used in each 

platform”).

It was an expectation that rating post-game questionnaire items might be done in a rather 

holistic manner and, so, a positive response to one aspect of the platform might positively 

influence responses to another. Of particular interest was to investigate whether ratings 

given to the synthetic speech (TTS) were to some extent dependent on ratings given to 

other aspects of the platform (non-TTS aspects). This statistical analysis was done by 

way of Spearman’s Rank Correlation Coefficient (Spearman’s rho). This is a technique 

used with ordinal or ranked data and it is implemented in order to determine the strength 

o f the relationship between two measurements.

Returning to the first part of the analysis, the Kruskal-Wallis test, where respondents’ 

background factors were correlated against all post-game questionnaire items, it should 

be noted that three of the background factors were excluded, following preliminary 

inspection of the data, as cither irrelevant or unworkable. These items were ‘year in 

school’, ‘honours/ordinary level at Junior/Leaving Certificate examinations’ and ‘Top 3 

favourite subjects’. These items have been discussed in Section 5.9.2.
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The inclusion o f all other participant factors in the Kruskal-Wallis test means that a 

number of correlations are being calculated which can allow insights beyond what is 

being directly sought as support for the hypotheses. Such calculations are referred to as 

post hoc analyses (Ruxton & Beauchamp, 2008; Thomas, 1997) and involve looking in 

the data for patterns that were not specified a priori. There is a certain danger in making 

claims based on any such analyses as their generalisability to a wider population may be 

less robust insofar as they could be due to chance characteristics of the particular group 

being tested. It was felt important, nonetheless, to include discussion of such broader 

potential influences and the results for these items are being presented in a more tentative 

way, as they may be informative rather than carrying the normal statistical reliability 

levels.

The results for the Kruskal-Wallis test concerning each of the three CALL platforms are 

presented in Section 5.9.3.3.2; Digichaint statistical analysis; Section 5.9.3.3.3: Fdiltego 

TCD statistical analysis; and Section 5.9.3.3.4; Taidhgin statistical analysis, and 

implications for the hypotheses are discussed in Section 5.9.4. A general commentary on 

cach o f the significant results is given under five specific headings corresponding to the 

background factors examined and more detailed item-by-item analyses of those 

significant results are included separately in Appendix H. The five background factors 

included in the analysis are;

1. Gender

2. Between-School Differences

3. Frequency o f Playing Computer Games

4. Level of Understanding of Irish

5. Attitude towards Synthetic Voices

For items which showed significant statistical relationships a fiirther analysis was carried 

out, also by way o f the Kruskal-Wallis test, in order to pinpoint where precisely the 

significant relationships occurred. For example, was there a significant difference 

between each of the three types of schools being examined, i.e. Gaeltacht schools,
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Gaclscoileanna and English-medium schools or was it the case that there was no 

difference between the first two and the third was significantly different fi-om both?

The direction of the differences established by the Kruskal-Wallis test can be noted from 

the mean rank score. These mean rank scores are reported in this chapter (and in the 

accompanying appendices) only for statistically significant differences in the initial 

analysis. Commentary is given on where the points of significance exist (i.e. whether 

there is a significant difference between each of the categories being analysed or whether 

the difference affects only some of the categories being tested). Full numeric details on 

the analysis are available in tabular form in Appendix FI (Digichaint), Appendix F2 

{Faille go TCD), Appendix F3 (Taidhgin). Appendix H provides a parallel extended 

discursive presentation of the accounts in Sections 5.9.3.3.2 — 5.9.3.3.4 for each of the 

three platforms separately under the five specific headings (1) ‘InOuence of Gender' to 

(5) ‘Influence of Attitude Towards Synthetic Voices'. These appendices are also referred 

to in the discussion below.

Tables 5.9, 5.11 and 5.13 below set out the results of the Kruskal-Wallis analysis for 

Digichaint, Fdilte go TCD and Taidhgin, respectively. Significant statistical relations are 

in red font and are marked with an asterisk (*).

S.9.3.3.2 Digichaint statistical analysis.

This section discusses the results of the Kruskal-Wallis test which is used here to test the 

significance of the relationship between respondents’ background factors (established in 

the pre-game questionnaire, Section 5.9.2/Table 5.6) and post-game questionnaire items 

for the Digichaint platform. Summaries of the statistically significant results follow, more 

detailed item-by-item analysis is included in Appendix I I and the implications of these 

results for the hypotheses are collated in Section 5.9.4.

The precise post-game questionnaire items are included in Appendices C2 (in Irish) and 

El (in English) but are reproduced in Table 5.8 below for convenience.
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Table 5.8

Summary o f Digichaint post-game questionnaire items — those referring to TTS aspects 

are shaded.

Item 1 Rate the graphics used in this game on a scale o f 1 -  5.

Item 2 Did you feel the game was technically very difficult to play -  very easy to 

play?

Item 3 I learned some new phrases/words/grarrmiar points as I played the game.

Item 4 The dictionary is helpful as an aid to learning Irish in this game.

Item 5 Rate your overall enjoyment of this particular game as a language learning 

experience.

Item 6 The plot of the game was clear to me from the outset.

Item 7 Was the plot credible for this type of game?

Item 8 The game held my attention.

Item 9 I was more focused on the plot of the game than 1 was on the language being 

used.

Item 10 There is a good balance between enjoyment and language learning in this 

game.

Item 11 The overall standard of the Irish used in this game is at about the right level 

for me.

Item 12 The synthesised voices were sufficiently clear to make the speech 

intelligible.

Item 13 Did you experience particular difficulties with the dialects that are used in 

Digichaint?

Item 14 I found it no more difficult to understand the computer-generated voice than 

I would if natural voices were used.

Item 15 In general, I think that computer-generated voices give a better atmosphere 

to computer games than natural voices do.

Item 16 I found the computer-generated voice suitable for this computer game

Item 17 1 Give your opinion on the usefulness o f the concept o f producing an 

interactive language learning game in order to practise Irish.

244



Item 17_2 Give your opinion on the quality of the synthesised voices: to what extent do 

you think the voices are adequate for the type o f game presented here?

Item 17_3 Give your opinion on the attractiveness o f the voices.

Table 5.9 below sets out the results of the Kruskal-Wallis analysis for Digichaint. The 

influence of the five participant background factors are then summarised one by one.

Table 5.9

Results o f the Kruskal-Wallis analysis o f  the Digichaint Post-Game Questionnaire Items 
and Participant Background Factors. Statistically significant differences at p<0.05 are 
denoted in red font with an asterisk. Questionnaire items referring to TTS aspects are 
shaded.

Item Gender School Type Frequency

playing

computer

games

Level of 

understanding 

of Irish

Attitude 

towards 

synthetic voices

1 H(1)=6.I20,

p=0.013*

H(2)=23.133,

p=0.000*

H(3)-4.210,

p=0.240

H(4)=l 7.629,

p=0.001*

11(4)^.420,

p=0.352

2 H(l)=0.041,

p-0.839

H(2)=2.327,

p-0.312

H(3)=0.737,

p-0.737

H(4)=6.175,

p-0.186

H(4)=5.747,

p-0.219

3 H(l)=3.713,

p=0.054

H(2)=27.139,

p=0.000*

H(3)=6.354,

p=0.096

H(4)=l 1.978,

p-0.018*

H(4)=8.556,

p=0.073

4 H(l)=3.780,

p=0.052

H(2)=26.624,

p=0.000*

H(3)=8.656,

p=0.034*

H(4)=l 2.280, 

p=0.015*

H(4)=3.015,

p=0.555

5 H(l)=3.360,

p=0.067

H(2)=29.324,

p=0.000*

H(3)=7.989,

p=0.046*

H(4)=l2.972,

p=0.011*

H(4)=l 4.118, 

p=0.007*
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Item Gender

{continued)

School Type 

(continued)

Frequency

playing

computer

games

(continued)

Level of 

understanding 

of Irish

(continued)

Attitude 

towards 

synthetic voices

(continued)

6 H(l)=0.291,

p=0.590

H(2>=2.397,

p=0.302

H(3)-4.140,

p=0.247

H(4)-6.417,

p=0.170

H(4)-0.573,

p=0.966

7 H(l)-0.877,

p-0.349

H(2)=21.519,

p=0.000*

H(3)-4.704,

p-0.195

M(4)-8.612,

p-0.072

H(4)-5.727,

p-0.220

8 H(l)=1.639,

p=0.200

H(2)=l 9.302,

p=0.000*

H(3)=l 5.670, 

p=O.OOI*

H(4)=8.025,

p=0.091

H(4)=6.590,

p=0.159

9 H(l)-0.549,

p=0.459

H(2)=2.457,

p=0.293

H(3)-2.189,

p=0.534

H(4)-5.366,

p=0.252

H(4)=l 1.963, 

p=O.OI8*

10 H(l)-0.094,

p=0.759

H(2)=6.792,

p=0.033*

H(3)=9.033,

p=0.029*

H(4)=9.800,

p=0.044*

H(4)=9.9I6,

p=0.042*

11 H(l)=0.376,

p-0.540

H(2)=6.724,

p=0.035*

H(3)=1.185,

p-0.757

H(4)=8.304,

p-0.081

H(4)=5.073,

p-0.280

12 H(l)=0.070,

p=0.792

H(2)= 1.621, 

p=0.445

H(3)=l 1.365,

p=0.010*

H(4)=1.064, 

p=0.900

H(4)=l2.952,

p=0.012*

13 H(l)=0.207,

p=0.649

H(2)=6.I14,

p=0.047*

H(3)=2.332,

p=0.506

H(4)=11.969,

p=0.018*

H(4)=6.934,

p=0.139

14 H(l)=1.027,

p-0.311

H(2)=6.739,

p=0.034*

H(3)=2.660,

p-0.447

H(4)=3.103,

p-0.541

H(4)=7.342,

p-0.119

15 H(l)=0.178,

p=0.673

H(2)=0.939,

p=0.625

H(3)= 1.959, 

p=0.581

H(4)=6.166,

p=0.187

H(4)=l 1.785, 

p=0.019*
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Item Gender

(continued)

School Type 

{continued)

Frequency

playing

computer

games

{continued)

Level of 

understanding 

of Irish

{continued)

Attitude 

towards 

synthetic voices

{continued)

16 H(l)=2.848,

p=0.091

H(2)-5.001,

p=0.082

H(3)-6.831,

p=0.077

H(4)=6.237,

p=0.182

H(4)=8.504,

p=0.075

17_1 H ( l ) - 0.355, 

I>-0.551

H(2)=8.379,

p=0.015*

H(3)-0.243,

p=0.970

H(4)-2.500,

p-0.645

H(4)=l 6.076, 

p=0.003*

17_2 H(l)=1.281,

p=0.258

H(2)=3.551,

p=0.169

H(3)=7.562,

p=0.056

H(4)=9.165,

p=0.057

H(4)=10.693,

p=«.030*

17_3 H(l)=0.312,

p=0.577

H(2)-0.714,

p=0.700

H(3)=4.420,

p=0.220

H(4)= 1.991, 

p=0.737

H(4)=2.455,

p=0.653

Influence of Gender

Gender showed very little impact on the post-game evaluation items. It was significant 

only in relation to respondents’ opinions of the graphics where girls showed a 

significantly higher evaluation score than did boys.

Influence of Between-School Differences

School type had an influence on eleven of the nineteen variables. Gaelscoileanna and 

Gaeltacht schools formed a coherent group with respect to most items, with only four 

cases where statistically significant differences were found between them. This group 

seemed generally less impressed by the Digichaint experience than their counterparts in 

Hnglish-medium schools. This trend held for their opinions on the graphics, their belief 

that they learned new words or phrases from the game, their view on the usefulness of the
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dictionary which was included as a hypertext link, their overall enjoyment of the 

experience, the credibility of the plot, the balance between enjoyment and language 

learning, the suitability of the language level, and the ease with which they could come to 

terms with the different dialects. Respondents fi'om English-medium schools were more 

likely to agree that the synthetic speech was as clear to them as natural voices would be. 

They were also significantly more favourably disposed towards the concept of using 

interactive digital games for language learning. One may conclude that Digichaint was 

most attractive to those who found it a challenge and felt that their language learning 

experience could be enhanced by a digital game such as Digichaint. On the other hand, 

those with a more advanced knowledge of Irish found the experience less challenging and 

less rewarding. This is encouraging for the Digichaint platform since it shows that it was 

most attractive for the target group for which it was originally intended.

Influence of Frequency of Playing Computer Games

Playing computer games did not seem to occupy a great deal o f the time of the 

respondents in this study. Only a minority reported that they played computer games 

regularly. Some familiarity with computer gaming seems to be an important factor in 

enhancing pupils’ overall enjoyment of Digichaint. This may be because of the 

importance of familiarity with manipulating characters on a computer. Those who ‘never’ 

play games reported the lowest level of enjoyment from the game. One cannot safely 

speculate on the line of causality between ‘never’ playing computer games and lack of 

appreciation of Digichaint. It may be that some teenagers are just not interested in digital 

games of any kind and would not find them interesting as a means to leam any topic, 

including languages. Those who ‘seldom’ played games gave their enjoyment of the 

game the highest mean rank score. It is possible that those very familiar with gaming did 

not find the game challenging enough for them.

This same trend holds in the case of the game’s ability to hold the players’ attention. 

Those who ‘never’ play computer games had the lowest ranking for the game’s ability to 

hold their attention. They also had low ratings for the balance between enjoyment and
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language learning potential o f the game and for the clarity of the synthetic voices.

Overall, those with some experience in computer gaming enjoyed Digichaint the most 

while regular gamers were somewhat less impressed by it.

Influence of Level of Understanding of Irish
The relationship between pupils’ level of understanding of Irish and the post-game items 

shows a similar pattern to that which emerged from the previous two factors. Those with 

the highest levels of Irish comprehension were less engaged with the game while those 

who were in the mid range o f the Likert scale tended to be most engaged. These 

groupings were reflected even in the evaluations of the graphics. Those with the lowest 

evaluations of the graphics were from the highest language ability group. In contrast, the 

mid-level pupils, in terms of their understanding of Irish, reported the highest ranking for 

learning new words/phrases, for the usefulness of the dictionary, and for their overall 

enjoyment of the game. The ease with which one could cope with the different dialects 

was also strongly related to one’s overall language ability in that those from the highest 

Irish language ability group reported least difficulty.

Influence of Attitude Towards Synthetic Voices

One’s attitude towards and acceptance of the TTS synthetic voices in Digichaint is 

strongly related to one’s attitude to synthetic voices generally. Those who reported 

negative attitudes towards synthetic voices generally in the pre-game questionnaire were 

also negative towards the synthetic voices in Digichaint, and vice versa. This is the 

strongest pattern to emerge from this section of the analysis and one can legitimately 

claim that one’s judgment of ABAIR synthetic voices is coloured by one’s predisposition 

towards synthetic speech. It can be said that one’s general attitude towards synthetic 

voices is highly related to one’s perception and enjoyment o f the Digichaint platform and 

to one’s perception of the usefiilness of this type of game as an aid to language learning.

249



S.9.3.3.3 Failte go TCD statistical analysis.

This section examines the relationship between data collected from the pre-game 

questionnaire (background factors) and data from the post-game questionnaire for Fdilte 

go TCD. As with Digichaint, the background factors arc: gender; school type; frequency 

of playing computer games; level of understanding of Irish; and general attitude towards 

synthetic voices.

The post-game items (shown in full in Appendices C3 (in Irish) and E2 (in English)) are 

summarised as follows:

Table 5.10

Summary o f Fdilte go TCD post-game questionnaire items — those referring to TTS 
aspects are shaded.______________________________________________________
Item 1 How would you describe your judgment of the background setting and the 

graphics in the video?

Item 2 How would you describe your judgment of the body movements of the 

figures and their alignment to speech?

Item 3 To what extent do the movements o f the charactcrs add credibility and 

clarity to the conversational exchanges?

Item 4 To what extent do you think this type of learning platform (the voices, the 

graphics and the setting) would help in practising listening comprehension?

Item S Would you enjoy using this type of activity to develop your aural Irish 

skills, should it be available and easily accessible in your school?

Item 6 How motivating do you find this type of activity?

Item 7 Do you think this type of activity would make the learning of Irish more 

attractive?

Item 8 The overall standard of the Irish used is at about the right level for me.

Item 9 The synthesised voices were sufficiently clear to make the speech 

intelligible.
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Item 10 Did you experience particular difficulties with the dialects that are used in 

the video?

Item 11 1 Please give your opinion on the usefulness o f producing graphics with 

synthesised voices in order to practise aural comprehension.

Item 11_2 Please give your opinion on the quality o f the synthesised voices: to what 

extent do you think the voices are adequate for the type o f  learning platform 

presented here?

Item 11_3 Please give your opinion on the attractiveness o f  the voices.

Tabic 5.11 below sets out the results o f the Kruskal-Wallis analysis for Faille go TCD. 

The influence o f the five participant background factors are then summarised one by one.

Table 5.11

Results o f  the Kruskal-Wallis Analysis o f  the Fdilte go TCD Post-Game Questionnaire 
Items and Participant Background Factors. Statistically significant differences at p<0.05 
are denoted in red fon t with an asterisk. Questionnaire items referring to TTS aspects are 
shaded.

Item Gender School Type Frequency
playing
computer
games

Level of 
understanding 
of Irish

Attitude
towards
synthetic
voices

1 H(l)=0.008,

p-0 .930

H(2)=5.017,

/7-0.081

H(3)=9.928,

/?=0.019*

H(4)=18.919,

/7=0.001*

H(4)=l 1.353, 

|j=0.023*

2 H(l)-0.006,

p=0.930

H(2)=1.633,

p=0.442

H(3)=3.718,

;?=0.294

H(4)-3.287,

/7=0.511

H(4)-8.130,

/?=0.087

3 H(l)=1.357,

p=0.244

H(2)=2.327,

/7-0.312

H(3)=5.852,

/7=0.119

H(4)=12.201,

p=0.016*

H(4)=l6.570,

p=0.002*

4 H(l)=0.218,

=0.641

H(2)=5.181,

/7=0.075

H(3)=1.460, 

/7=0.692

H(4)=9.478,

/7=0.050

H(4)=24.368,

/»=0.000*
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Item Gender

(continued)

School Type 

{continued)

Frequency
playing
computer
games
{continued)

Level of 
understanding 
of Irish

{continued)

Attitude
towards
synthetic
voices
{continued)

5 H(l)=0.315, 

p=0. 575

H(2)=7.138,

/>=0.028*

H(3)=4.724,

p = o .m

H(4)=8.249,

;?=0.083

H(4)=23.513,

p=0.000*

6 II(1)=0.121,

p=0J2S

H(2)=5.469,

;?=0.065

H(3)=3.306,

p=0341

II(4)=3.391,

p=0A95

H(4)=31.689,

p=0.000*

7 H(l)=0.820,

/j=0.365

H(2)=l 0.625, 

p=0.005*

H(3)=5.326,

p-0.149

H(4)=l 0.958, 

p=0.027*

H(4)=29.489,

/»=0.000*

8 H(l)=0.076,

p=0.783

H(2)=8.059,

p=0.018*

H(3)= 1.409, 

p=0.703

H(4)=13.471,

/?=0.009*

H(4)=6.831,

/j=0.145

9 H(l>=2.562,

/7=0.109

H(2)=9.589,

p=0.008*

1I(3)=4.676,

/?=0.197

H(4)=17.688,

/>=«.001*

H(4)=14.174,

/>=0.007*

10 H(l)=4.107

p=0.043*

H(2)=l 1.224, 

p=0.004*

H(3)=0.709,

/7=0.871

H(4)=25.683,

p=«.000*

H(4)=l 1.846, 

/j=0.0l9*

111 H(l)=0.123,

/?=0.726

II(2)=5.249,

/?=0.072

H(3)=12.418,

/»=0.006*

H(4)=9.971,

/>=0.041*

H(4)=31.088, 

/>=0.000*

112 H(l)=0.654,

/>=0.419

H(2)=3.659,

;;=0.160

H(3)=7.448,

/?=0.059

H(4)=5.987,

/;=0.200

H(4)=l 6.508, 

/?=0.002*

11_3 H(l)=3.097,

/j=0.078

H(2)=8.762,

/>=0.013*

H(3)-3.071,

p=0.381

H(4)=11.171,

p=om 5*

H(4)=I2J83,

/»H).015*
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Influence of Gender

Gender reached the level of statistical significance for only one item in the post-game 

questionnaire. This is Item 10 which asks if respondents experienced “difficulty with the 

dialects” used in the platform. Boys reported significantly less difficulty than girls in 

dealing with the dialects used (H(l)=4.107,/7=0.043*). The mean ranks for this item 

were 140.58 for boys and 120.98 for girls.

Influence of Between-School Differences

Those from English-medium schools found the Faille go TCD platform more attractive as 

a means of engaging with language learning than did those from Gaeltacht schools. 

Generally those from Gaelscoileanna came in with an intermediate score between the 

other school types. Gaeltacht school pupils, however, gave a significantly higher rating to 

the intelligibility of the synthetic voices and to their attractiveness.

Influence of Frequency of Playing Computer Games

It may be noted that Fdilte go TCD, as presented in this study, docs not require 

manipulation of the figures by the player. It is not surprising, consequently, that the 

frequency with which respondents play computer games is significantly related to only 

two of the post-game questionnaire items - namely Items 1 and 111.

Frequency o f playing computer games was significantly related to the respondents’ rating 

o f the graphics in the video (H(3)=9.928,/?=0.019*). Those who never played computer 

games gave the lowest ranking to the graphics (mean ranks: ‘seldom play’: 137.31; ‘play 

weekly’; 123.33; ‘play daily’: 115.08; ‘never play’: 102.92). Those who had some 

familiarity with playing computer games gave a significantly higher rating to the graphics 

than those who reported ‘never’ playing (p=0.003*). There is no statistically significant 

difference between the frequencies with which one played computer games, though the 

scores show a general tendency for those who play games so m e tim e sbut infrequently,
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to give a higher ranking to the graphics. It would appear that those who play computer 

games very frequently have very high expectations of the standards of the graphics.

The pattern shown in Item 1 repeats itself for Item 111.  Those who ‘never’ played 

computer games had a significantly lower opinion of the usefulness of such a platform 

while those who ‘'seldom' played gave the idea a significantly higher mean ranking (mean 

ranks: ‘seldom play’; 135.12; ‘play weekly’: 133.58; ‘play daily’: 117.25; ‘never play’: 

98.76).

Influence of Level o f Understanding of Irish

Level of understanding of Irish had a significant statistical relationship with eight of the 

thirteen items on the post-game questionnaire (see Table 5.11). This makes it a very 

important factor in determining one’s overall evaluation of the platform. As with 

Digichainl, respondents are differentiated according to how they placed themselves on a 

Likert Scale with those with least competence on point 1 and those with highest 

competence on point 5.

The numbers showing low Irish ability levels (points I and 2 on the Likert scale) are very 

small and it is therefore considered inappropriate to include them in the discussion of 

results.

One’s ability level at Irish has an important influence on one’s judgment of the Fdilte go 

TCD platform. Those with intermediate levels of Irish language ability seemed to have a 

greater attraction to the platform. They had a higher regard for the quality of the graphics 

and for the alignment of characters’ movement and speech. There was a tendency for 

those with the highest language ability level to be somewhat dismissive of the usefulness 

of this type of platform. Yet, on the issues of the intelligibility, quality and attractiveness 

o f the synthetic voices it is clear that the higher ability language group gave a much 

higher ranking to these factors than did those of lower ability. Higher ability groups also
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found the comprehension of the different dialects less challenging. Those with lowest 

overall language ability reported the greatest problems with the intelligibility and 

attractiveness of the synthetic voices.

Influence of Attitude towards Synthetic Voices
Predisposition towards synthetic voices is the background factor which is most strongly 

related to almost all the post-game questionnaire items. There are just two items where 

the relationship has not reached statistical significance (Items 2 and 8). The pattern of the 

relationship remained constant for cach of the items with mean rank scores for Group 5 

(those who responded that “synthesised voices are sometimes more suitable than human 

voices”) higher than those for Group 4 (synthesised voices are ‘sometimes suitable'), 

which, in turn, were higher than those for Group 3 (‘neutral'), etc. The precise 

breakdown of these results is shown in Appendix F2.

A respondent’s acceptance of the various aspects of the platform was in direct proportion 

to his/her predisposition towards synthetic speech generally. Those with a negative 

predisposition towards the TTS synthetic voices gave a very low ranking to graphics, 

movement, usefulness of platform and the motivational value of the platform. They also 

gave a lower ranking to the quality and intelligibility of the synthetic voices as well as 

expressing difficulties with the dialects used. They had a low ranking for the usefiilness 

of a platform such as this for practising aural comprehension skills and for the quality and 

attractiveness of the voices. One’s rank ordering of all these factors increased according 

to how one viewed synthetic speech, as reported on the Likert scale in the pre-game 

questionnaire.

S.9.3.3.4 Taidhgin statistical analysis.

An analysis of the relationship between the background factors elicited from the pre

game questionnaire and items from the post-game questionnaire for Taidhgin is given in 

this section. The pre-game factors, as with Digichaint and Fdilte go TCD, consist of
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gender; school type; frequency of playing computer games; level of understanding o f 

Irish; and attitude towards synthetic voices generally.

The post-game items (which are in Appendices C4 (in Irish) and E3 (in English)) are 

summarised as follows:

Table 5.12

Summary o f Taidhgin post-game questionnaire items - items referring to TTS aspects are 
shaded.
Item 1 Do you feel the graphic display (the talking monkey) is suitable for this type 

of game/activity?

Item 2 Do you feel the talking monkey adds to the overall playfulness of the 

exercise?

Item 3 I low would you describe the movements of the talking monkey and their 

alignment to specch?

Item 4 To what extent do you think this type of learning platform (i.e. the 

interaction and playfulness) would help in practising conversational Irish?

Item 5 Would you use a virtual conversation partner (like the talking monkey) 

should it be available and easily accessible in your school?

Item 6 To what extent would you be motivated by this type of activity?

Item 7 Do you think a virtual conversation partner such as Taidhgin would make 

the learning of Irish more attractive?

Item 8 The overall standard of the Irish used by Taidhgin is at about the right level 

for me.

Item 9 The synthesised voices were sufficiently clear to make the speech 

intelligible.

Item 10 Did you experience particular difficulties with the dialects that are used in 

Taidhgin?

Item l l _ l Please give your opinion on the usefulness of the concept o f producing a 

virtual conversation partner who speaks with a synthesised voice in order to 

practise oral Irish.
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Item  11_2 Please give your opinion on the quality of the synthesised voices: to what 

extent do you think the voices are adequate for the type o f learning platform 

presented here?

Item 11_3 Please give your opinion on the attractiveness o f the voices.

Table 5.13 below sets out the results of the Kruskal-Wallis test with significant statistical 

diffcrcnccs at /?<0.05 highlighted and marked with asterisks (*). The discussion that 

follows focuses on those significant results. See Appendix F3 for detailed results of the 

Kruskal-Wallis post hoc tests for Taidhgin, which are also referred to in the discussion 

below. See Appendix H for item-by-item discussion of those statistically significant 

results. The influence of the five participant background factors are summarised one by 

one below.

Table 5.13

Results o f the Kruskal-Wallis Analysis o f  the Taidhgin Post-Game Questionnaire Items 
and Participant Background Factors. Statistically significant differences at p<0.05 are 
denoted in red font with an asterisk. Questionnaire items referring to TTS aspects are 
shaded.

Item Gender School Type Frequency
playing
computer
games

Level of 
understanding 
of Irish

Attitude
towards
synthetic
voices

1 H(l)=-1.424, H(2)=0.070, H(3)-5.478, H(4)=4.178, H(4)=12.268,

p=0.233 ;?=0.966 /7=0.140 /7=0.382 /7=0.015*

2 H(l)=0.098, H(2)=4.056, H(3)=2.976, H(4)=3.892, H(4)=2.951,

p=0.755 /7=0.132 /7=0.395 /7=0.421 p=0.566

3 H(l)=0.208, H(2)=6.562, H(3)=0.176, H(4)=1.816, H(4)=8.728,

/?=0.648 /?N).038* p=0.981 p=0.770 p=0.068
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Item Gender

{continued)

School Type 

{continued)

Frequency
playing
computer
games
{continued)

Level of 
understanding 
of Irish

{continued)

Attitude
towards
synthetic
voices
{continued)

4 H(l)=5.143,

p=0.023*

H(2)=17.186,

p=0.000*

II(3)=2.531,

j9=0.470

H(4)=I4.067,

p=0.007*

H(4)=3.698,

;?=0.448

5 H(l)=2.351,

/j-0.125

H(2)=14.895,

/»=€.001*

H(3)=6.651,

/7-0.084

H(4)=20.580,

/7=0.000*

H(4)=5.686,

/j-0.224

6 H(l)=2.460,

p-0.117

H(2)=l 5.082,

p=0.001*

H(3)=2.736,

p-0.434

H(4)=10.411,

p=0.034*

H(4)=10.947,

/7=0.027*

7 H(l)-0.247,

/7=0.619

H(2)=4.065,

/7=0.I31

II(3)-2.535,

/>=0.469

Il(4)-5.594,

/7=0.232

H(4)-5.350,

/7=0.253

8 H(l)= 1.037, 

p=0.309

H(2)= 1.358, 

;?=0.507

H(3)=4.276,

/?=0.233

H(4)=3.015,

p=0.555

H(4)=l 1.168, 

/>=0.025*

9 H(l)=5.135,

/»=0.023*

H(2)=3.876,

p=0.144

H(3)=10.558,

p=0.0I4*

H(4)=3.925,

/7=0.416

H(4)=14.607,

p=0.006*

10 H(l)=7.243,

p=0.007*

H(2)=20.754,

p=0.000*

H(3)-5.537,

p=0.\36

H(4)=l 5.908, 

/»=0.003*

H(4)=l 5.347, 

/7=0.004*

H(1)=0.000,

/j=0.994

H(2)=4.279,

;?=0.118

H(3)=3.104,

p=0316

H(4)=5.595,

p=0.232

H(4)=2.482,

/)=0.648

11_2 H(l)-1.552,

p=0.213

H(2)=1.967,

p=0.374

H(3)=15.218,

;;=0.002*

H(4)=5.799,

77=0.215

H(4)=9.257,

p=0.055
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Item Gender

{continued)

School Type 

(continued)

Frequency
playing
computer
games

(continued)

l..evel of 
understanding 
of Irish

(continued)

Attitude
towards
synthetic
voices

(continued)

11_3 H(l)=0.101,

p=0.751

H(2)=6.408,

p-0.041*

H(3)=8.192,

p=0.042*

H(4)=5.799,

p=0.206

H(4)=10.205,

p=0.037*

Influence of Gender

Gender has a significant relationship with three of the thirteen post-game items. These 

were Items 4 (H(l)=5.143,/>=0.02*), 9 (H(l)=5.l35,/?=0.02*) and 10 (H(l)=7.243, 

/7=0.0I *). Item 4 asked about the “usefulness” of this type of playful interactive platform 

as an aid to practising conversational Irish. The mean ranking for girls was significantly 

higher than that for boys, meaning that girls tended to prefer the platform to boys (mean 

ranks: girls: 120.00; boys: 99.78). Interestingly, boys gave a significantly higher ranking 

to the clarity and intelligibility of the synthesised voice in Item 9 (mean ranks; boys: 

129.24; girls: 108.99). Boys also reported experiencing significantly less difficulty than 

girls in dealing with the dialects used in Taidhgm (mean ranks: boys: 132.50; girls; 

107.78).

Influence of Between-School Differences

Between-school differences are significant for Items 3,4, 5, 6, 10 and 1 1 3  (see Table 

5.13) with no significant differences showing for the remaining items. Those fi'om 

English-medium schools were generally more positive in their attitude to Taidhgin as a 

virtual conversational partner. This probably reflects the lack of opportunities those 

pupils have for a human conversation partner. This section of the analysis also shows that 

pupils from Gaeltacht schools had least problems in dealing with dialectal variation 

which suggests that those variations pose least problems for those with the highest 

standards o f Irish.
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Influence of Frequency of Playing Computer Games

Frequency of playing computer games had a significant relationship with three post-game 

items, namely Items 9 , 1 1 2  and 113 .  Those who reported that they ‘never’ played 

computer games found the synthetic voices significantly less clear and intelligible than 

did those who played regularly. 'Phis replicates the result got from the corresponding item 

in Digichaint and can most likely be seen as showing that some familiarity with gaming 

made the experience of dealing with Taidhgin more positive which, in turn, led to greater 

positivity towards the synthetic voices. There is also greater positivity amongst more 

frequent computer game players towards the “adequacy o f the synthesised voice” for a 

platform such as Taidhgin and the highest mean rank scores with regard to the 

“attractiveness” of the voices also come from the more frequent computer game players.

Influence of Level of Understanding of Irish

Level of understanding of Irish had a significant statistical relationship with Items 4, 5, 6 

and 10 from the post-game questionnaire. Again, those who rated themselves at the 

lowest Irish language ability levels (points 1 and 2 on the Likert scale) are being excluded 

from the present discussion as numbers are very low and it is unsafe to draw any 

conclusions from the data relating to them.

It would appear that those who have a high Isinguage ability and come from a Gaelscoil or 

from a Gaeltacht school have least interest in engaging with a virtual dialogue partner. 

They already have human dialogue partners in their immediate environment. Those with 

£Ui intermediate ability showed significantly more enthusiasm for such a platform, 

possibly because of lack o f opportunity to have hiunan dialogue partners.

Influence of Attitude towards Synthetic Voices
One’s general attitude towards synthetic voices had an influence on six of the Taidhgin 

post-game items. Significant relationships are noted in Items 1, 6, 8, 9, 10 and 1 1 3  (see
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Table 5.13). In the discussion below. Group 5 is composed of those who responded that 

synthetic voices are “sometimes more suitable than human voices” in the context of 

computer games. Group 4 respondents reported that they found synthetic voices 

“sometimes suitable”, Group 3 chose “neutral”. Group 2 represents respondents who 

chose “tolerate synthesised voices but prefer human voices” and Group 1 represents those 

who responded “I hate synthesised voices” .

The results from this item show that those with a positive predisposition towards 

synthetic voices were also positive about the graphics and found that this type of virtual 

dialogue partner would be “motivational” for them as a study aid.

Those with a positive predisposition towards synthetic speech were also more likely to 

have come from English-medium schools. They tended towards reporting that the level of 

Irish used in the platform was ‘suitable’ for them (mean ranks: Group 5: 205.50; Group 4; 

127.62; Group 2: 116.91; Group 3; 107.86; Group 1; 80.70). This may reflect a lower 

difficulty level in the language used in Taidhgin compared to the other two platforms and 

a greater familiarity with the limited topics covered.

A positive predisposition towards synthetic voices was also significantly related to 

judgments on the “clarity and intelligibility of the voice” in Taidhgin and those who 

reported a positive predisposition were significantly less likely to experience “difficulty 

with the dialects used”. It was also associated with a significantly stronger mean ranking 

on the “attractiveness” of the synthetic voice used in Taidhgin.
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S.9.3.3.5 Summary of inferential statistical analysis.

There was a remarkably high similarity between the results o f the inferential statistical 

analysis for each of the three platforms.

Gender differences were o f very little significance in the opinion ratings of the 

respondents to any of the platforms.

Gaclscoileanna and Gaeltacht schools formed, for the most part, a coherent group which 

had a lower opinion of each o f the three platforms than that of those from English- 

medium schools.

A general trend also emerged showing that those who rarely, if ever, played computer 

games were not very impressed by the platforms. A similar trend applied to those who 

were very familiar with computer gaming. It is possible that the latter group was 

comparing the graphics to those of commercially available games. Those with the highest 

appreciation o f the platforms were those who had some general familiarity with gaming 

and computing.

Those from the highest language ability group gave a lower overall evaluation to the 

platforms but reported least difficulty in dealing with the different dialects. This strongly 

suggests that those who saw the platforms as being relevant to themselves in terms o f an 

aid to language acquisition rated them highly.

One of the most significant factors associated with rating the platforms was one’s 

preconceived attitude to synthetic voices generally. Those with negative attitudes tended 

to give generally lower ratings to most aspects of the platforms.
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S.9.3.3.6 A holistic experience? Results of the Spearman’s rho analysis.

Spearman’s rho is being used to test the relationship between each of the items in post- 

gamcs questionnaires. It is designed to test, primarily. Hypothesis, that there is a 

statistically significant relationship between the measured reactions of the respondents to 

the various non-TTS aspects of the platform and their opinions on the TTS aspects -  i.e. 

the quality and attractiveness of the synthetic voices used in each platform. The initial 

expectation, based on the literature, is that pupils react to these game-like activities as a 

holistic experience, and that indeed all aspects may influence one other.

Separate tests were carried out for each of the platforms and details (Spearman’s 

correlation, its significance value, and the sample size that the calculation was based on) 

are presented in Appendix G.

Discussion on the Spearman’s rho Analysis
An inspection of the first table in Appendix G clearly indicates a statistically significant 

relationship between virtually all the items on the post-game analysis of Digichaint. The 

two items which fall short of statistical significance in their relationship with most other 

items are Items 9 and 15. In the case of Fdilte go TCD all items, with the exception of 

one, have reached statistical significance either at the p<0.05 level or the p<0.01 level 

(see Appendix G2). In the Taidhgin platform, there is significant statistical inter

relationship between all items without exception. All correlations are significant at the 

0.01 or the 0.05 levels (see Appendix G3). This provides striking support for the initial 

assumption that the experience of these game-like CALL platforms is holistic.

The IIo for Hypothesis 5 may be stated as follows: “There is NO statistically significant 

relationship between the measured reactions of the respondents to non-linguistic elements 

of the platforms and their opinions on the intelligibility, quality and attractiveness of the 

synthetic voices used in each platform.”
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Post-game questionnaire items relating to intelligibility, quality and attractiveness o f the 

synthetic voices in each of the three platforms have a statistically significant relationship 

to practically all other post-game questionnaire items. Since practically all of the 

Spearman’s rho correlations have a positive relationship with one other, one is led to 

reject this Ho 5. This is a highly significant result and offers strong support to one o f the 

core contentions in the present study. I’his contention is that the acceptability of synthetic 

speech is context-specific. Morton et al. (2011) found that people accepted synthetic 

voices when accessing their bank accounts because they felt no human was involved, 

something that afforded them greater privacy. For information-giving activities a very 

different finding has been reported, and human voices were found to be preferable 

(Francis & Nusbaum, 1999, p. 79). It was the initial contention of this study that synthetic 

speech should be judged in a context-specific way. The present research found that one’s 

level o f engagement with the platform as a whole was significantly related to one’s 

judgment of and attitude to the synthetic speech.

The linkage of reactions to the non-TTS and the TTS aspects of these platforms is 

striking and is underlined by the fact that pupils diverged in terms of their positive or 

negative attitudes towards the various aspects of the post-game questionnaire, as shown 

in Appendices E l, E2 and E3. Some regarded graphics and voices as being very attractive 

while others thought the opposite. This is suggesting that one’s attraction to particular 

language games may be related to one’s general attitude towards the use o f computers for 

language learning in general. A lack of appreciation for factors such as graphics, 

movement and ease of manoeuvring the game will be significantly related to a negative 

view of synthetic voices. There may be differences between people in their acceptance of 

virtual environments and, quite possibly, these differences may be associated with factors 

such as learning styles (Shi, 2011) or empathy towards the use o f computers. It is likely 

that virtual environments may vary in their effectiveness for learners in a way that 

depends on personality-types.

264



5.9.4 Implications for hypotheses.
The extent to which the hypotheses stated first in Chapter 3.4 can be supported, is 

examined in this section. To remind the reader of these hypotheses. Table 5.3 is repeated 

below. Note that the first hypothesis refers only to Digichaint.

Table 5.3

Overview o f Hypotheses, as presented first in Chapter 3.4

Hypothesis 1 Digichaint, as an interactive game-like platform, will conform to 
the criteria for effective CALL platforms:

1.1 game is task-based with a focus on meaning

1.2 game has an appropriate language difficulty level

1.3 game is easy to manoeuvre

1.4 game is enjoyable

1.5 game has a clear plot

1.6 game has a logical structure

1.7 game is engaging for the learners

1.8 game has graphics that are considered attractive/engaging

1.9 game has legitimate narrative, i.e. credibility for the 
player/learner

Hypothesis 2 The synthetic speech is readily intelligible for respondents with a 
high Irish language comprehension ability.

Hypothesis 3 The synthetic voices are regarded by a majority of respondents as 
having a high quality and attractiveness.

Hypothesis 4 A majority of respondents regard the synthetic voices as being 
acceptable in the context of the CALL platforms in which they 
are presented.

Hypothesis 5 There is a statistically significant relationship between the 
measured reactions of the respondents to non-linguistic elements 
of the platforms (such as plot, ease of manoeuvring characten, 
legitimacy of narrative and standard of Irish language used) aid
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their opinions on the intelligibility, quality and attractiveness of 
the synthetic voices used in each platform.

Hypothesis 6 There is a statistically significant relationship between 
respondents’ predisposition towards synthetic voices in general 
and their attitude towards the Irish synthetic voices being tested.

5.9.4.1 Hypothesis 1.
Results here are discussed in terms of the criteria set out first in Table 3.2 (see Chapter 

3.3.1.2) and subsequently Table 5.3 of this thesis, which refers to desirable characteristics 

o f good CALL games. Each criterion, in turn, is turn set out in terms of Hypothesis 1 as 

stated in Chapter 3.4.

Evaluation of these criteria is confined to data pertaining to Digichaint since this was the 

only platform which can be said to have had a task-based problem-solving structure (see 

Appendix El for details of the questionnaire items with responses).

Criterion 1: Games to be task-based with focus on meaning and on use of the target 

language.

Judgment on Criterion 1 is based on Items 9 and 10 of the post-game questionnaire. The 

proposition was put to respondents that “1 was more focused on the plot of the game than 

I was on the language structures being used” (Item 9). 54% agreed or strongly agreed that 

they were mainly focused on the plot while 26% ‘disagreed’ or '‘strongly disagreed’ with 

this. 21% remained neutral.

75% ''agreed' or ''strongly agreed' that there was a good balance between the playfulness 

o f the game and the opportunities it presented for language learning and only 7% 

‘disagreed' or ''strongly disagreed' with this (Item 10). Digichaint is task-based in the 

sense that it has a plot and an achievable aim. Criterion 1 has been satisfactorily achieved 

in that learners engaged with the game and agreed that there was a good balance between
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plot and language. Hypothesis 1.1, that games are to be task-based with a focus on 

meaning, is supported by these results.

Criterion 2: For this criterion, an evaluation was made of (1) the appropriateness of the 

language difficulty level and (2) the appropriateness of manoeuvring through the game. A 

third criterion which could not be evaluated in this study was that the game should afford 

learners an opportunity to develop metalinguistic awareness.

Item 2 of the questionnaire asked learners to assess the technical ease with which they 

could manoeuvre through the game. 76% regarded it as being 'easy' or ’’very easy' to 

play. Only 5% regarded it as being 'difficult’ or 'very difficult'. Hypothesis 1.3, that 

games should be easy to manoeuvre, is supported.

In response to Item 3, 66% 'agreed' or 'strongly agreed' that they had learned some new 

words, phrases or grammar points from playing the game.

The difficulty level of the language was regarded as appropriate by 70% of respondents 

(Item 11). Those who did not agree with this were about equally divided as to whether it 

was too easy or too difficult. This would suggest that the language difiiculty was about 

appropriate for the general body of 17-year-old learners in Irish second level schools. 

Hypothesis 1.2, that the games have an appropriate language difficulty level, is 

supported.

Criterion 3: Playful spirit of the game. Rnjoyment of the game.

Item 10 showed that 75% thought that there was a good balance in the game between 

playfulness and opportunities to focus on language structures. Hypothesis 1.4, that games 

are enjoyable, is supported by this result.
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Item 1 71  of the qucstiomiairc asked for learners’ opinions on the value o f the game as a 

means of practising their language skills. 81% responded positively with only 4% having 

a negative reaction to it. This suggests that criterion 3 has been very adequately met.

Criterion 4: Clarity of game plot. Helpfulness of hypertext dictionary

Item 4 asked for respondents’ opinions on the usefulness o f the hypertext dictionary as 

part o f the game. 80% ''agreed' or "strongly agreed' that the hypertext dictionary was a 

useful addition to the game. Only 6% disagreed with this but it is not possible to state 

whether this was because they found the dictionary unnecessary or because it was too 

difficult to manipulate (the language level was well within the competence range o f many 

of them).

77% regarded the game plot as being clear or very clear with only 14% regarding it as 

being ‘unclear’ or ‘very unclear’ (Item 6). Hypothesis 1.5, that the game has a clear plot, 

is supported by this result. 68% regarded the plot as being ''realistic' or '’reasonably 

realistic’ (Item 7), with only 12% regarding it as being 'unrealistic' or ''very unrealistic'.

Criterion 5: Logical structure of the game. Appropriate clues to successfully manoeuvre 

through the game.

An insight into the results for this criterion can be gleaned from the responses to Item 5 

which sought students’ overall opinions of the game as a facility for language learning. It 

can be assumed that if the game lacked a logical structure or was difficult to manoeuvre, 

it would not be regarded as pleasant. 69% regarded the game as being ''pleasant' or ''very 

pleasant' while only 8% had the opposite negative view. Hypothesis 1.6, which states 

that the game has a logical structure, is supported here.
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Criterion 6: Intensity of Engagement with the Game.

It was not possible to use an objective metric to measure the intensity of engagement with 

the game. However, Item 8 in the questionnaire asked respondents to react to the 

proposition that they remained concentrated while they played the game. 66% agreed' or 

‘strongly agreed' with this while 17% ‘disagreed' or ‘strongly disagreed'. Personal 

observation of the learners playing the game would confirm this high degree of 

concentration for its duration. They completed the games within a short time o f one other, 

which would suggest that they did not spend much time daydreaming! A record of each 

user’s moves and choices in the game was made but it was considered that a detailed 

analysis of this would not be particularly useful for the present purposes. The level of 

engagement observed was high when one considers that the game took more than 25 

minutes to complete. Hypothesis 1.7, that the game is engaging for learners, is supported 

by this result.

Criterion 7: Appropriateness of visual and aural material in the game

The aural aspect or synthetic voice will be dealt with separately under Hypothesis 2 

below. The visual appropriateness of the game is gleaned from responses to Item 1 which 

asked for respondents’ opinions on the quality of the graphics. 60% regarded the graphics 

as being ‘good' or ‘very good' while only 14% regarded them as being ‘weak’ or ‘very 

weak’. 26% classified them as being ‘reasonable’. Hypothesis 1.8, which states that the 

graphics in the game are considered attractive/engaging, is supported by this result.

Criterion 8: Legitimacy of game narrative

The legitimacy of the game narrative in this case can be regarded as a combination of the 

legitimacy of the plot (Item 7) and the appropriateness of the language level (Item 11). In 

both cases there was a strong positive reaction towards the game. Hypothesis 1.9, that 

the game has a legitimate narrative, is supported by these results.
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Criterion 9: Clarity of Screen Layout

Reaction to this criterion is gleaned from responses to questionnaire items on the layout 

of the graphics and the ease o f manoeuvring through the game (Items 1 and 2). There was 

a strong positive reaction to both of these items.

Summary
An analysis of the data obtained from the pupils shows that each subsection of 

Hypothesis 1, (which states that “Digichaint, as an interactive game-like platform, will 

conform to the criteria for effective CALL platforms”, as set out in Chapter 3.3.1.2) is 

supported.

S.9.4.2 Hypothesis 2.
Ho 2: The synthesised speech is NOT readily intelligible for respondents with a high Irish 

language comprehension ability.

H2 has already got support from teacher data, as shown in Chapter 4.9. It is further 

supported by data from the post-game descriptive results (see Section 5.9.3.2) for all 

three platforms, in that a majority rated the synthetic speech as being ‘intelligible’.

Further analysis was carried out through the inferential statistics into the proposition that 

one’s level o f Irish is related to one’s view on the intelligibility o f the synthetic speech. It 

was postulated that School-Type (ST) and self-assessed Level o f Understanding o f Irish 

(LUI) would act as a proxy for pupils’ language comprehension ability level and it was 

suggested that those from Gaeltacht schools, or Gaelscoileanna would be more likely to 

agree that the synthetic speech is readily intelligible. It was speculated that the same 

would apply to those who gave themselves the highest rating on the Likert scale for their 

Irish Language comprehension ability (LUI).
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Digichaint

Results from the Kruskal-Wallis Test show that there was no significant difference 

(H(2)=1.621,p=0.445) between school types in their view that “synthesised voices were 

clear enough to make the speech intelligible” (Item 12, see Appendix El). Likewise, 

there were no between-school differences in the pupils’ responses to Item 17 2 which 

asked for pupils’ opinions on the quality and adequacy o f the synthetic speech 

(H(2)=3.551, p=0.169). Items 15 and 16 refer to the atmosphere which the synthetic 

voices created for computer games and to the suitability of the computer-generated voices 

for Digichaint. No between-school differences were found.

A between-school difference was found in the ease of Item 14, which asked pupils to 

react to the statement that they “found it no more difficult to understand the computer- 

generated voice than they would if natural voices were used” (H(2)=6.739,/7=0.034*). 

Unexpectedly, it was shown that it was those from English-medium schools who were 

most strongly in agreement with this statement. At first, this may seem surprising but it 

may point to a lack of experience of language use by those in the English-medium 

schools, whereas those from Gaelscoileanna and Gaeltacht schools have a greater 

experience of dealing with Irish speakers either in school or in their communities, and 

would be more cognisant of the difference between natural voices and synthetic voices.

Overall, there was little or no between-school differences in pupils’ reaction to the 

synthetic voices. It may be that most pupils had a high enough standard of Irish to make 

the speech readily intelligible to them.

Summary: School-Type

ST X Item 12: H(2)=1.621,/>=0.445. Not significant (p < 0.05). 

ST X Item 14; H(2)=6.739,/7=0.034*. Significant (p < 0.05).

ST X Item 15: H(2)-0.939,/7-0.625. Not significant (p < 0.05). 

ST X Item 16: H(2)=5.001,/?=0.082. Not significant (p < 0.05). 

ST X Item 17 2: H(2)=3.551,/?=0.169. Not significant (p < 0.05)
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Similar tests were carried out on the same items (Items 12, 14, 15, 16, 17 2) and again, 

no differences were found between those who gave themselves a relatively low ranking 

in their language comprehension ability (LUl) and those who gave themselves a high 

ranking. It must be remembered, however, that very few gave themselves a ranking o f 1 

or 2 on the Likert scale for their level of understanding of Irish (only 5 pupils out of 250) 

and these were excluded from the analysis because of extremely small numbers.

Summary: Level of Understanding of Irish

LUI X Item 12: H(4)=1.064,/7=0.900. Not significant (p < 0.05). 

LUI X Item 14; H(4)=3.103,/j=0.541. Not significant {p < 0.05). 

LUI X Item 15: II(4)“ 6 .166,/7=0.187. Not significant (^<0.05). 

LUI X Item 16: H(4)=6.237,/>=0.182. Not significant (p<0.05). 

LUI X Item 17 2: H(4)=9.165,/»=0.057. Not significant {p < 0.05)

Failte go TCD
Items 9 and 1 1 2  (‘intelligibility’ and ‘quality’ of synthetic voices) o f the Faille go TCD 

post-game questionnaire were correlated with School Type (ST) and Level of 

Understanding o f Irish (LUI). ST and LUI are taken as a proxy for the language 

comprehension ability of pupils. It was anticipated that those from Gaeltacht schools and 

Gaelscoileanna, as well as those who gave themselves a high ranking on the 

comprehension ability scale, would have a significantly higher mean rank score for Items 

9 and 1 1 2  than would those from English-medium schools.

Results of the Kruskal-Wallis test show that for Item 9 those from Gaeltacht schools were 

more likely to find that “the voices were sufficiently clear to make the speech 

intelligible”. However, there were no significant differences between school types in their 

reactions to Item 1 1 2  which stated that “the quality of the synthesised voices weis 

adequate for this type of language learning platform”.
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ST X Item 9: H(2)-9.589, p-O.OOS *. Significant ip < 0.05).

ST X Item 11 2 ;  H(2)=3.659,p=0.I60. Not significant {p < 0.05).

Exactly the same pattern holds for LUI where those with the highest level of Irish were 

more likely to find the speech intelligible (Item 9) but there were no significant 

differences between groups in relation to their reactions to the quality and adequacy of 

the synthesised voices for this type of learning platform (Item 112) .

LUI X Item 9: H(4) = 17.688, p=0.001 *. Significant ip < 0.05).

LUI X Item 112:  H(4)=5.987,/j=0.200. Not significant (p < 0.05).

Taidhgm

As with the two previous platforms, School Type (ST) and Level of Understanding of 

Irish (LUI) were correlated with Items 9 (“the synthesised voices were sufficiently clear 

to make the speech intelligible”) and 1 1 2  (“quality of voices / adequacy for this type of 

learning platform”).

ST X Item 9: H(2)=3.876,/j=0.144. Not significant ip < 0.05)

ST X Item 11 2 :  II(2)=-1.967,/?=0.374. Not significant ip < 0.05).

This shows that there were no significant differences between school types in their 

judgment of the intelligibility of the synthetic voices.

LUI X Item 9: H(4)-=3.925,/7 = 0.416. Not significant ip < 0.05).

LUI X Item 112:  H(4)=0.215,p = 0.215. Not significant {p < 0.05).
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Similarly, this shows that there were no differences between respondents at different 

levels o f understanding o f Irish and their judgment on the intelligibility o f the synthetic 

voices.

Summary
Hypothesis 2 is supported by reference to the descriptive statistics where a majority o f 

respondents (both teachers and pupils) rated the synthetic voices as being ‘sufficiently 

clear to make the speech intelligible’.

On further analysis o f the data, it emerged that there were few significant differences 

between school types (ST) or self-rated level o f understanding o f Irish (LUI) and 

questionnaire items relating to the intelligibility, quality and attractiveness o f the 

synthetic voices. It may be that those with a high Irish language ability are more familiar 

with Irish spoken with natural voices and consequently have higher expectations o f the 

speech output. On the other hand, learners, or those with a lower standard o f 

comprehension o f the synthetic speech used in the games may be more tolerant o f the 

imperfections o f the voices. This is in line with the Kang et al. (2008) findings that 

learners were more tolerant o f  synthetic speech than were native speakers.

S.9.4.3 Hypothesis 3.
Hypothesis 3, that the synthetic voices are regarded by a majority o f  respondents as 

having a high quality and attractiveness, is partially supported, in that a majority found 

the synthetic speech to be intelligible and to be o f high quality. This suggests that the 

synthetic speech from ABAJR is at a point in its development where it can make a positive 

contribution to the development o f CALL platforms for the teaching/learning o f Irish. It 

can be noted, however, that the majority o f respondents did not regard the synthetic 

voices as being “attractive”, suggesting that they would prefer, if  possible, to have a 

human voice. These results are in line with almost all previous research on the relative 

‘attractiveness’ o f synthetic speech (Andraszewicz, Yamagishi, & King, 2011; Francis & 

Nusbaum, 1999).
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5.9.4.4 Hypothesis 4.
Hypothesis 4 states that “a majority of respondents regard the synthetic voices as being 

acceptable” in the context of the CALL platforms in which they are presented. In relation 

to pupil data, Item 16 (“I found the computer-generated voices suitable for this computer 

game”) of the post-game questionnaire for Digichaint (see Appendix E l) refers directly 

to this hypothesis. 57% of the pupils ‘agreed’ or ‘strongly agreed’ with the statement and 

only 15% ‘disagreed’ or ‘strongly disagreed’. One can also refer here to Item 17 2 which 

asks pupils to give their opinion on the quality of the voices. 62% saw the voices as 

having ‘adequate’ or ‘totally adequate’ quality while only 21 % had the opposite opinion.

For Item 1 1 2  in the Fdilte go TCD post-game questionnaire just over 50% found that the 

quality of the voices was ^adequate' or ^totally adequate' for the platform (Item 11.2, 

Appendix E2). The figure for the corresponding item for the Taidhgin platform was 73% 

(Item 112,  Appendix E3).

When the data from both the teachers’ (see Chapter 4.9) and pupils’ responses are 

combined one can claim quite a strong level of support for Hypothesis 4.

5.9.4.5 Hypothesis 5.
The IIo for Hypothesis 5 may be stated as follows: “There is NO statistically significant 

relationship between the measured reactions of the respondents to non-linguistic elements 

of the platforms and their opinions on the intelligibility, quality and attractiveness of the 

synthetic voices used in each platform.”

This Ho was tested by the use of Spearman’s Rank Correlation Coefficient, which tested 

for significant correlations between each of the post-game questionnaire items. Full 

results of these tests are given in Appendix G. A discussion on the analysis is given in 

Section 5.9.3.3.6. It is noted that there is a highly significant relationship between all 

post-game questionnaire items. This gives strong support to the proposition that one 

experiences a CALL platform as a holistic experience and that one’s opinion on any
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particular aspect of the platform is influenced by one’s opinion of all other aspects o f the 

same platform. O f particular significance here is the proposition that one’s judgment of 

the synthetic speech is influenced by the context in which it arises and, therefore, the use 

of synthetic speech in CALL platforms is conditional on the overall quality of those 

platforms.

S.9.4.6 Hypothesis 6.
Ho 6; There is NO significant relationship between respondents ’predisposition towards 

synthesised voices in general and their attitude towards the Irish synthesised voices being 

tested.

This I Iq is tested in the case o f each of the three platforms by reference to the correlations 

between Attitude towards Synthetic Voice (ASV) and Items 12, 14, 15, 16, 17 2 and 

17 3 for Digichainf, Items 9, 1 1 2  and 1 1 3  for Fdilte go TCD and Taidhgin, 

respectively.

Digichaint

Table 5.9 shows a significant relationship between predisposition towards synthetic 

voices and Item 12 (“intelligibility of synthesised voices”); Item 15 (the “atmosphere” 

synthesised voices give to games); and Item 17 2 (the “quality” and “adequacy” of the 

synthesised voices for games such as Digichaint). The null hypothesis can be rejected in 

the case of each of these items and a significant relationship between predisposition 

towards synthetic voices and the above factors is established. This shows that, at the 

present stage in the development of synthetic voices, most people have experienced 

computer-generated voices in some context and this experience colours their attitude to 

each new synthetic voice they hear.
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Summary: Attitude towards Synthetic Voice

ASV X Item 12: H(4)= 12.952, p=0.012*. Reject Ho (p < 0.05). 

ASV X Item 15: H(4)=l 1,785,p=0.019*. Reject Ho (p < 0.05). 

ASV X Item 17 2: H(4)=l0.693,/7=0.030*. Reject Hq (p < 0.05)

The relationships between the remaining three items fell short of significance. These 

items were Item 14 (synthesised voices as easy to understand as natural voices); Item 16 

(suitability of synthesised voices for this game); and Item 17 3 (attractiveness o f the 

voices).

ASV X Item 14: H(4)=7.342,/;=0.119. Accept Ho (p < 0.05). 

ASV X Item 16: II(4)-8.504,p-0.075. Accept Hq (p < 0.05). 

ASV X Item 17 3: H(4)=2.455,p-0.653. Accept Ho (p < 0.05).

A general acceptance of synthetic voices influenced respondents’ rating of ABAIR 

synthetic voices in terms of their ‘intelligibility’ and ‘adequacy’. This, however, did not 

extend to influencing respondents’ opinion on ‘naturalness’ or ‘attractiveness’.

Fai/fe go TCD

The Ho is tested by reference to Items 9, 1 1 2  and 1 1 3  on the post-game questionnaire. 

Those with a positive predisposition towards synthetic voices in general had a 

significantly higher opinion o f the quality and intelligibility of the synthetic voices (Item 

9). Respondents with a positive predisposition towards the synthetic voices were also 

significantly more likely to give a higher rating to the quality and adequacy of the 

synthetic voices for Fdilte go TCD (Item 112) .  The same pattern held for respondents’ 

opinions on the attractiveness of the synthetic voices (Item 113) .
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ASV X Item 9: H(4) = 14.174,p-0.007 *. Reject Ho (p < 0.05). 

ASV X Item 112:  H(4) = 16.508,/>=0.002 *. Reject Ho (/? < 0.05). 

ASVx Item 113;  H (4)= 12.383,p=0.015*.Reject Ho (p<0.05).

I ’his is the clearest example of where one’s prior attitude towards synthetic voices has a 

strong influence on one’s opinion of the synthetic voices being evaluated.

Taidhgin
The Ho is tested by reference to post-game questionnaire Items 9 (“The synthesised 

voices were sufficiently clear to make the specch intelligible”), 1 1 2  (“quality / adequacy 

of synthesised voices”) and 1 1 3  (“attractiveness of the voices”).

The Ilois rejected in the case o f Item 9 and Item 113.  The correlation falls just short of 

statistical significance, however, in the case of Item 112.

ASV x Item 9: H(4)= 14.607,/? = 0.006*. Reject Ho (p < 0.05). 

ASV X Item 112:  H(4)=9.257,/> = 0.055. Accept IIo < 0.05). 

ASV X Item 113:  H(4)=l 0.205,/j = 0.037*. Reject Ho (/7 < 0.05).

These analyses show that in the case of the Taidhgin platform, one’s predisposition 

towards synthetic voices had a significant bearing on one’s judgment of the synthetic 

voice under consideration.

Summary
Overall, based on data from across the three platforms, there is strong support for 

Hypothesis 6 (and the rejection of Ho) that respondents’ predisposition towards synthetic 

speech influences their judgment of the present ABAIR synthetic voices.
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5.9.5 Results: summary and discussion.
This section is divided into two parts -  Section 5.9.5.1, which gives a summary and 

discussion of the descriptive resuUs and Section 5.9.5.2, which gives a summary and 

discussion of the inferential statistical results.

5.9.5.1 Descriptive results: summary and discussion.
This section has given a breakdown of the results of pupils’ responses to questionnaire 

items relating to each of the three platforms. These results are first given in terms of basic 

descriptive statistics in Section 5.9.3.

A major aim of this analysis was to examine the intelligibility, quality and attractiveness 

of the synthetic voices produced by ABAIR in the context of each of the three newly 

developed CALL platforms. This section aimed to describe the acceptability, or 

otherwise, of each of the platforms in terms of their design, graphics, plot and the level of 

engagement they stimulated amongst the respondents under ‘post-game descriptive 

results (non-TTS and TTS aspects)’. Section 5.9.3.2. A separate, though inter-related 

analysis was made of the pupils’ responses to the synthetic voices under ‘TTS descriptive 

results for the three platforms’ presented in Section 5.9.3.2.4.

The data for the analysis were acquired by means of a 5-point Likert scale and overall 

one can say that each aspect o f the platforms enquired into had a relatively high 

acceptance rate. If one accepts points 4 or 5 on the 5-point Likert scale as representing a 

strong positivity, then there was an over 70% positive reaction to practically all of the 

features of the platform which were being examined.

The variations in the responses across the platforms were relatively small, i.e. the 

graphics, the plot, the level of engagement, etc. got a relatively similar response rating 

from the pupils. Overall, one may claim that the criteria set out in Chapter 3.3.1.2 for the 

development of suitable game-like CALL platforms has been satisfied and that the 

platforms as developed have been judged by pupils to be ‘fit-for-purpose’.
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Analysis was made of pupils’ reactions to the intelligibility, quality and attractiveness of 

the synthetic voices and the results are presented in Table 5.7 above in terms of the 

percentage who selected points 4 or 5 on the Likert scale. One can say that there was an 

overall positive reaction to the voices, though they received a lower rating than did the 

reactions to the other elements of the platforms. One may note also that there were 

considerable variations in the responses to the questionnaires. This was considered 

encouraging as it showed an honesty amongst pupils in their responses, thereby giving 

greater reliability to the tables. The pupils did not take the safe option of going for point 3 

(or neutral position) nor could they be said to have given what they may have perceived 

as the ‘polite’ or ‘expected’ response.

Support for Hypotheses 1, 3 and 4 is provided by this descriptive aspect o f the analysis.

In the following section, (Section 5.9.3.3), the analysis of the results is taken to a more 

inferential level in order to account for the variation in the post-game responses given by 

pupils.

5.9.5.2 Inferential results: summary and discussion.
Scction 5.9.3.3 of this chapter examined pupils’ responses to the ABAIR synthetic specch 

in the context of the three platforms in which they were presented. Since there was a 

broad spectrum of opinion on most of the questions being explored, an analysis was 

carried out on the relationship between key background characteristics pertaining to the 

respondents and their attitude to various features of the platform. The key issue was the 

pupils’ reaction to the quality o f the synthetic speech in the context of each of the three 

platforms.

As was the case with teacher responses discussed in Chapter 4, the key finding was that 

the synthetic speech, though not perfect, is fit-for-purpose for game-like CALL 

platforms. Teachers, who can be thought of as having a high comprehension ability level 

in Irish, gave a relatively high rating to the quality and intelligibility level of the speech. 

They found the speech highly intelligible as is evidenced by their ability to transcribe it. 

One must keep in mind here that the speech samples which they were asked to transcribe
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were those which were anticipated to have particular difficulties and were not chosen as 

being representative of the overall corpus of the ABAIR output. Similarly, those from 

Gaeltacht schools gave a significantly higher rating to the intelligibility of the speech 

than did those from English-medium schools.

Using learners to assess the quality of synthetic speech poses certain problems in that a 

low rating could indicate a lack of intelligibility in the speech, but it could also be 

indicative o f a poorer comprehension level in the learner. A low level of comprehension 

could be related to the learner rather than to the specch quality. This leaves a complex 

relationship between pupils’ backgrounds and their attitudes towards the platforms in 

general and towards their opinions of the synthetic speech in particular. In the context of 

Digichaini, respondents from English-medium schools, whose comprehension ability 

may be seen as lower than that of pupils from either Gaelscoileanna or Gaeltacht schools, 

gave a higher rating to the platform and to the quality of the synthetic speech than did 

their Gaelscoil/Gaeltacht school counterparts. This is being interpreted as meaning that 

the English-medium school pupils, having less experience of natural voices in Irish, had 

fewer natural voices to compare with and were more tolerant towards the imperfections 

of the synthetic specch. This agrees with the Kang et al. (2008) contention that learners 

are less sensitive to differences between synthetic speech and natural speech.

‘Clarity’ and ‘intelligibility’, though clearly related, may be distinguished from each 

other. Those from Gaeltacht schools were more in agreement with the proposition that the 

voices were sufficiently clear to make the speech ‘intelligible’ in the context of all three 

platforms. They also had less difficulty in dealing with dialectal variation in the voices. 

While they regarded the speech as being ‘intelligible’, they gave a lower rating to its 

quality and attractiveness. This finding for pupils mirrors to some extent the teachers’ 

reactions to the synthetic speech, where their transcription performance, ‘intelligibility’ 

scores exceeded their scores on the ‘ease’ of transcribing the sentences. Overall, one is 

tempted to say that both groups find the speech ‘intelligible’ but less impressive in terms 

o f ‘clarity’.
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One may conclude that those from English-medium schools were prepared to give the 

synthetic speech the benefit of the doubt and express a positive view towards it. Those 

who have greater exposure to natural voices speaking Irish had a greater intolerance for 

the imperfections of the synthetic speech, even though the speech was readily intelligible 

to them.

It is interesting to note that English-medium schools gave a higher rating to many aspects 

o f the platforms than did Gaeltacht schools or Gaelscoileanna. The likely interpretation of 

this finding is that, as their Irish comprehension abilities arc ower, they saw the platforms 

as having greater relevance to themselves. Those who felt that the platforms afforded 

them little by way of opportunity to learn were less likely to engage. Those in English- 

medium schools found the language used to be equal to or higher than their existing 

comprehension ability levels. This put them in the position where there was a greater 

possibility that they were going to acquire more language by their participation in the 

activities pertaining to the platforms. Those from Gaeltacht schools and Gaelscoileanna 

found the language level below that of their own comprehension level and were therefore 

less likely to benefit from the platforms. These findings support the proposition that 

CALL materials should be at a level which makes them clearly relevant to the learners 

and should be at an appropriate level of challenge (Mitchell & Savill-Smith, 2004).

Relatively little academic research has been carried out on the regularity with which 

teenagers play computer games. Lenhart, Kahne, Middaugh, Rankin Macgill, Evans and 

Vitak (2008) claim that 97% of American teenagers play computer games and that 50% 

o f those questioned played games “yesterday”. Phis research has not been replicated in 

Ireland but the present sample showed relatively few playing games regularly. This is 

more in line with the results of the Kennedy et al. (2007) Australian study who found that 

less than 15% of first year university students played computer games on a daily basis. 

The majority played once a month or even more seldom.

It was found that some familiarity with computer game playing was a significant 

contributor to one’s rating o f the present platforms. Those who never played computer
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games placed a low rating on the value of the platforms and of the synthetic voices. It 

would appear that the place of computers in today’s society may have a significant 

influence on the value which will be placed on CALL games in the future. This, of 

course, is a rapidly changing scene.

The predispositions of respondents to synthetic speech in general had a relatively strong 

impact on their views on the present synthetic speech. Those with negative views on 

synthetic speech gave a low rating to the present speech and vice versa. This is in line 

with the Cryer and Home (2009) findings where they state “Talking Book users' 

acceptance of synthetic speech is likely to depend on previous experience and personal 

prcfcrencc”. Predisposition towards synthetic spcech is dearly based on one’s past 

experience of it. As the quality of synthetic speech improves one may expect that people 

will have a more positive view of it and become more accepting of it in new situations 

such as CALL games.

It was postulated that each of the three platforms would be judged as a unit in itself and 

that the rating of each of its parts would be influenced by the respondents’ overall 

impression of the platform. The rating given to the synthetic speech would be related to 

most other features of the platforms. In Section 5.9.3.3, correlation tables are given for 

the relationship between different aspects of each of the three platforms. There was a 

significant statistical correlation between almost all of the features of the platforms. This 

indicates that learners’ views on most aspects of the CALL platform are dependent on 

their overall engagement with the activity. This adds support to the claim that evaluation 

of synthetic speech must be done in the context where the speech is intended to be used 

(Chapelle, 2001; Cryer & Home, 2009; Handley, 2005; Huang, Acero, & Hon, 2001). It 

further suggests that one’s opinion of the synthetic speech may not be consistent. One 

may give it a positive rating if one is experiencing a high level of engagement with the 

context in which the synthetic speech is being used.

The findings on the attitudes of pupils to the three platforms developed for the present 

project arc encouraging. Each of the platforms was most attractive to those who had
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intermediate levels o f Irish and who could see clear benefits in using this type of digital 

media to augment their learning. Platforms need to have a clear relevance for their users. 

Further research is needed before one can speculate as to the relative importance of 

features such as plot, flow, and narrative when compared to learners’ interpretation o f the 

usefuhiess of the platform as a tool for their own learning. Those with a high level of 

Irish were less likely to be enthusiastic about the fiiture development o f these platforms 

becausc they were somewhat irrelevant to them as learning supports. I ’he platforms in the 

present project are intended for learners who have relatively little comprehensible input 

(Long, 1985, 1996) by way o f native speakers of Irish. There will be further discussion 

on this issue and on the future directions o f CALL in Chapter 6.
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Chapter 6: Conclusions and Future Outlook

This thesis set out to develop CALL platforms for Irish which exploited the recently 

developed Irish synthetic voices of the ABAIR project. Along with the platform 

development, it set out to evaluate the platforms both in a general way and with specific 

attention to the suitability of the synthetic voices for such educational applications. This 

entailed eliciting judgments from teachers and school pupils on a wide range of platform 

characteristics as well as on the intelligibility, quality and attractiveness o f the ABAIR 

voices.

The use of TTS synthesis is a relatively new development in the broader field of CALL 

and one which has not, to date, gained widespread acceptance (Gupta & Schulze, 2012). 

The question posed for the present study is similar to that posed by Kili^kaya (2006), 

amongst others. Is the speech authentic enough, of a sufficiently high quality, or ‘fit-for- 

purpose’, for use in specific game-like language learning platforms? It is important to 

note that this question is being posed in the context of an endangered minority language 

which nonetheless has large numbers of school learners, most of whom do not have 

access to native speaker models of the language. It is an initial contention that the 

acceptability of the platforms and the possible role of such interactive games in language 

teaching/learning are likely to be quite different from what pertains to widely spoken 

world languages.

A review of literature on the topic shows that, to date, synthetic speech has been used 

mainly to help learners with individual language skills such as aids to pronunciation, 

reading assistants, facilitators o f dictation exercises, tests of listening comprehension or 

talking dictionaries. If, however, TTS synthesis is found ‘fit-for-purpose’ to interact with 

the learner in a non-linear fashion we then get near to personalised CALL platforms 

where the learning can be supported by a rich variety of text inputs (Conlan, O ’Keeffe, 

Brady, & Wade, 2007). There can be a far greater degree of interactivity between learner 

and machine where there is at least a semblance of the negotiation of meaning between
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an avatar of some type and a learner. This concept of negotiation of meaning is a central 

theoretical underpinning for communicative approaches to language teaching/learning 

(Foster & Snyder Ohta, 2005; Little, 1994).

In terms of CALL, the negotiation of meaning would involve an avatar being capable o f 

reacting to a learner’s input in a meaningful way so that the learner can make the 

appropriate adjustments to his/her input in order to make grammatically and contextually 

appropriate inputs. TTS synthesis would be central to the development of such 

learning/teaching platforms and this would open up an entirely new vista in the direction 

o f CALL development. Speech recognition facilities would have an equally important 

contribution to make to the development of these platforms but since speech recognition 

technology can still be problematic even for native speakers, and arc non-existent for 

Irish, it is difficult to envisage it having anything more than a very restricted role with the 

imperfect pronunciations of a learner, lihsani and Knodt (1998) referred to the difTiculties 

attached to speech recognition systems for CALL and this explains why they have not 

made any major impact in the field of CALL in the intervening years. The complex 

cognitive processes associated with human speech recognition cannot be easily 

reproduced digitally. Bergstrom (2007), for example, reports using speech recognition 

technology for improving pronunciation for learners of Swedish, but there has been no 

realistic attempt at using the technology in any kind of communicative format. For now, 

at least, speech synthesis offers greater possibilities for the development o f CALL than 

does speech recognition technology. Evidence of adequacy of a IT S  synthesis system for 

use in interactive game-type language learning platforms would add considerably to 

extending the possibilities for the direction of CALL development. While the research 

was conducted in the context of Irish pupils in the 1 6 - 1 7  year old age group who are 

learning the Irish language as a compulsory subject in schools in the Republic of Ireland, 

the results of the study may be generalised to many other language learning situations. 

The present chapter summarises the fundamental language acquisition theory on which 

the research is based, the social context in which the research was conducted, the 

development of the research materials, the testing and analysis process. Finally, proposals
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will be made on how the future development of CALL will need to incorporate this 

multiplicity of factors.

6.1 Background Assumptions of the Research

The communicative approach to the language learning process is the prevailing theory of 

the present time and has in fact been the predominant theory since the 1970s. Task-based 

language learning (TBIX) is the most specific branch of communicative approaches and 

is the underpinning theoretical background to the present work. Ellis (2005) saw task- 

based approaches as providing “opportunities for students to attend to and perform 

pragmatic meaning” (p. 3). There is a further assumption that learners acquire language 

in relatively predictable stages provided they have exposure to suitable “comprehensible 

input” (Krashen, 1987). Skehan (1998) went as far as to claim that instruction had no 

effect on language learning. What is important are interactional adjustments such as those 

involved in the negotiation of meaning. These cause modifications in both the linguistic 

input given to the learner and in turn, the learner’s linguistic output is also modified. This 

negotiation and adjustment are central to second language acquisition (Foster & Snyder 

Ohta, 2005).

In the context of TBLL theory, it was considered necessary to construct a platform, or 

platforms, where learners would have the opportunity to interact with the computer in a 

meaningful way in order to achieve some given aim. One needed to aim to achieve an 

active leaming scenario where the learner has “control of the context, pace and scope of 

their learning experience” (Dagger, Wade, & Conlan, 2005, p. 11).

Cjaming, as an approach to second language acquisition, is beginning to become noticed 

in CALL literature. Most of the games reported involved the collaboration of a native 

speaker and a learner in some kind of cooperative enterprise in order to achieve the aims 

o f the game. Avatars are fi-equently used as an intermediary between the learner and
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native speaker with communication frequently being written rather than spoken. A 

comprehensive review o f these studies is available in Peterson (2010). Research on the 

effectiveness o f these projects tends to be o f a subjective, if  not to say anecdotal, nature 

in that it reports on relatively small groups o f university students over a short period o f 

time. Hubbard (2005) reported that only 30% o f studies had 31 or more subjects.

In the context o f Irish language learners in schools, it is not realistic to try to promote 

some kind o f digitally mediated collaborative venture between native and non-native 

speakers. In Chapter 2.2 o f  this thesis the social context o f the Irish language is explored. 

The language is in a somewhat precarious position, where there are no longer any native 

monolingual speakers. All teenagers in Gaeltacht areas have a command o f  the English 

language which is on a par with teenagers from any other geographical area o f freland 

and they would therefore derive no linguistic benefit from digitally mediated 

collaborating exercises. Stand-alone platforms offer the only realistic possibility o f 

digitally-mediated personalised language learning opportunities for learners o f Irish. 

There is a real paucity o f such platforms, purpose-built from the ground up, for any 

language. For the purposes o f  the present project it was necessary to design platforms 

from the ground up so that they would be suitable environments in which to test the TTS 

synthetic speech output o f  A BAIR.

6.2 The Development of the Research Platforms

All essential challenge o f the present project was to set up a two way leamer-avatar 

communication system where the synthetic speech formed a core part o f this 

communication. As there were no previous CALL platforms available for Irish that made 

use o f synthetic voices, a major part o f this study involved the development o f  three 

individual platforms, with integrated synthetic voices, each o f  which had its own unique 

characteristics. The aim ultimately will be to create a platform that would bring together 

the most successful features in each o f the three platforms, combining them in a single
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task-based scenario, which would engage the learner in a collaborative interaction with 

an avatar/agent. In the present three platforms, while the focus remained on the task, due 

consideration was given to the meta-linguistic support required by the learner.

An ideal platform needs to resemble the collaborative human-agent communication 

model proposed by Hanna and Richards (2013) but instead o f multiple individuals 

cooperating in a virtual environment, as is proposed in their research, the negotiation can 

be left to one single individual learner who can be directed and encouraged by a virtual 

agent. This is a type of Intelligent Tutoring System (Corbett, Koedinger, & Anderson,

1997) where the avatar can both encourage the learner to negotiate particular pathways 

through the system and give corrective feedback resembling that which would be given 

by a human tutor. This type of platform is referred to here as a ‘game’, even if it does not 

strictly conform to all the criteria normally associated with computer games. A general 

review of computer games and of the usefulness of serious games as part of a CALL 

system serves to underline the scarcity of such platforms and fiorther reveals that few 

have been tested by more than small numbers of evaluators judging prototypes.

In order to emulate the real-life situation in which the target language is likely to be used, 

a CALL platform should ideally have tasks which have a real-world significance, have a 

focus on meaning, and be able to engage the learners’ interests (Dickey, 2011). The 

cognitive load, or the amount of cognitive effort it takes from the learner, should be at an 

appropriate level. Screen layout design should be such that it does not add to cognitive 

load. Its format should be as familiar as possible, the screen should avoid having too 

much material, and extraneous material should be excluded. The language level should be 

challenging but not beyond the scope of the learner. Lim and Chai (2008) drew attention 

to the fact that game playing is a holistic experience and that one’s judgment of any one 

aspect of the game is influenced by one’s impression of the other aspects of the game. It 

seems likely then that one’s view of the design features of the platform in general would 

colour one’s view of the synthetic speech. This amounts to a claim that judgments made 

of synthetic speech may not be consistent but are likely to vary with context. It was thus
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necessary in this study to pay a lot of attention to detail when considering the design of 

the platform on which the TTS synthetic speech could be tested.

As pointed out by Ward (2001), the development of the ‘ideal’ platform will necessitate a 

team of people including language instructors, graphic designers and computer 

programmers. The construction of a single ‘ideal’ platform, which would conform to all 

the criteria for a game-like CALL application, would be extremely complex and beyond 

the resources of the present project. Fortunately, two existing programs became available 

to me from within Trinity College, Dublin, which were developed for purposes other than 

CALL platforms for the Irish language. Each of these encapsulated features which one 

would ideally wish to have in a CALL platform. It became possible to adapt and to 

further develop each of them, as separate platforms, to suit the purposes of the present 

project.

The first o f the platforms developed, “Digichaint”, was based on the Language Trap, 

developed by Dr. Neil Peirce and Prof. Vincent Wade, of the Knowledge and Data 

Engineering Group, within the School of Computer Science and Statistics (Peirce & 

Wade, 2010). This, in turn, was part of the ELEKTRA project, a European 

interdisciplinary research project supported by the priority “Information Society 

Technologies” (1ST) within the sixth framework programme, which aims to promote 

technology enhanced learning in a variety of disciplines. The architecture of the 

Language Trap was such that it offered personalised learning in four different forms:

(a) adaptive dialogue difficulty

(b) performance feedback

(c) motivational support

(d) metacognitive hints
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The learners could take the persona of different characters from within the environment 

and interact with the other characters from the perspective of their chosen character.

The second platform, titled “Fdilte go TCD”, was derived from the Metropolis Project 

(funded by Science Foundation Ireland) as developed by a team including Dr. Cathy 

Ennis and led by Prof Carol O’Sullivan of the Graphics, Vision and Visualisation Group 

in the School of Computer Science and Statistics, TCD. The Metropolis Project aims to 

create a simulated realistic populated virtual environment where the user can move 

around and experience total immersion in a computer-generatcd virtual Dublin 

(O’Sullivan & Ennis, 2011). The particular segment chosen for Fdilte go TCD was 

located in the Front Square of Trinity College and involved graphically realistic-looking 

people conversing. It did not originally have an interactive task-based game-like plot or 

storyline or any voice accompaniment as such. Thus, I was free to construct a localised 

dialogue which would fit with the realistic setting and body movements of the characters.

The Digichaint platform offered many of the features which were adduced as being 

important for an interactive CALL platform as set out in Chapter 2.5.7:

(a) Digichaint was task-based with focus on meaning

(b) It promoted metalinguistic awareness and had a playfiil spirit and clear plot

(c) Additional metalinguistic information was provided by way of hypertext

(d) It was multi-modal in the sense that it had visual, auditory and manipulative 

dimensions

The Fdilte go TCD platform provided realistic-looking characters and background in a 

familiar setting.
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An Irish language storyline was written for each of the platforms and ABAIR synthetic 

speech added. By testing these separately one could adduce, to some extent, the relative 

merits seen by the learners in each of the features.

Neither of the platforms in their current implementation, however, necessitated synthetic 

speech for their operationalisation. The architecture of The Language Trap, on which 

Digichaint was based, was such that it was limited to a predefined speech corpus to 

which the learner could not add new or unpredictable utterances. 'Fhe excerpt from the 

Metropolis Project, on which Fdilte go TCD was based, had no speech accompaniment. 

In the case of the adaptations, Digichaint and Fdilte go TCD, natural speech could (in 

principle) have been recorded and added rather than using synthetic speech. O f course, 

ultimately, it is envisaged that this kind of platform can be used as a shell which teachers 

and programme developers can eventually use to build their own language learning 

materials, adapted to the particular language learning group and its needs. In that context, 

the use of synthetic speech would be essential. In order to produce a platform for which 

synthetic speech would be essential for present purposes, however, a third platform 

“ Taidhgin” was developed.

Taidhgin is a chatbot, as described in Chapter 3.2.3. This dialogue partner was developed 

using the AIML (Artificial Intelligence Markup Language) programming language and is 

hosted on the open source platform Pandorahots. The graphical interface for Taidhgin 

consists of an animated monkey typing into a laptop. The screen also has an input box for 

the user to type relatively unpredictable utterances into the system. This input is held on 

the screen for the user to see and the response given by Taidhgin is presented below it in 

both text and speech forms. The user is also given the option of hearing his/her own 

typed input spoken by either a male or female synthetic voice. The response strings 

uttered by Taidhgin are generated based on the AIML matching algorithm finding the 

most suitable predefined response to the input given by the user. It can combine units 

from the input with its own predefined stored lexicon and output novel utterances:
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Taidhgm: Cad is ainm duit?

User: Is mise Maire.

Taidhgm: Deas bualadh leat, a Mhaire.

It would not be possible to use prerecorded natural voices here, for example, since the 

number of possible names which may be inputted by the user is limitless. Similarly, it 

would be unrealistic to try to prerecord dates of birth since one would need a recording of 

every single day, of every month, for each year back to the age of the oldest living 

person. Taidhgin, therefore, demonstrates the necessity for synthetic speech in a 

dialogue-based CALL platform since input from the user cannot be anticipated.

Like Fdilte go TCD, the Taidhgm platform docs not have game-like features and its main 

function is to demonstrate the use of synthetic speech in personalised interactive 

dialogue-based platforms.

The creation and development of these three platforms with their authentic, personalised 

formats were the backdrops on which the synthetic speech from ABAIR could best be 

demonstrated. They represent real-life situations where the functionality of the synthetic 

speech can be judged by teachers and by pupils in order to draw some conclusions on the 

basic research questions of this thesis, i.e. are these kinds of game-like CALL platforms, 

using Irish synthetic speech, adequate/useful/enjoyable?

6.3 The Synthetic Voices

The development of TTS synthetic voices for Irish at the Phonetics and Speech Lab., 

School of Linguistic, Speech and Communication Sciences, TCD is still an ongoing
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project. There are two main voices currently available to the public, an Ulster female 

voice and a Connaught male voice. There are two versions o f the Coimaught male voice 

available and these were developed using two different methodologies -  unit-selection 

synthesis and the HMM-based speech synthesis system MTS (see Chapter 2.6.3). The 

HTS synthesis was used for Taidhgin while the other two platforms used unit-selection 

synthesis. The UTS system, though sometimes lacking the clarity of imit-selection 

synthesis, has the advantage o f generating its output at greater speed. This was 

considered necessary for the chatbot in order to allow it to produce ahnost immediate 

responses to the inputted text giving the sense of real-time conversation.

Because o f being confined to just one male and one female synthetic voice for a cast that 

had more than two characters in both Digichaint and Faille go TCD, it was necessary to 

manipulate the pitch and speed of the voices so as to differentiate between the characters.

6.4 Testing and Analysis

One of the main aims of the present project was to test the adequacy of the TTS synthesis 

produced by ABAIR for use in game-like CALL platforms. It was being tested from a 

leamer/teacher perspective.

A fundamental principle of the testing was that the speech output should be judged in the 

context of the environment in which it was likely to be used (see Chapter 3.3.2). It was 

hypothesised that judgments o f the synthetic speech were likely to be influenced by one’s 

overall impression of the platforms (Lim & Chai, 2008). The complicating factor here is 

that one is attempting to test two unknowns simultaneously -  the acceptability o f both the 

linguistic (TTS) and non-linguistic (non-TTS) features of the platforms was unknown. If 

the speech was to get a negative rating then could part of that negativity be ascribed to a 

negativity towards other aspects of the platforms? In order to try to overcome this 

problem, questionnaires were devised which focused separately on various aspects o f the
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platforms, such as graphics, storyline, standard of the Irish being used. Questions were 

then posed on the intelligibility, quality and attractiveness of the synthetic voices.

The TTS synthesis is best judged using both qualitative and quantitative measures (Liu et 

al., 2003). For the purposes of the present study, independent evaluations were conducted 

firstly using 16-17 year old pupils attending second level schools (N = 252) and secondly 

using a group o f 31 teachers who volunteered to participate in the project. This latter 

group partook in an online transcription exercise where they were asked to transcribe 

twenty sentences. They were also asked to rate, on a 5-point Likert scale, the ease with 

which they could perform the tasks. The transcribed sentences were marked for accuracy. 

This is regarded as the objective assessment of intelligibility the speech. Consideration 

was given to the idea of testing the platforms in terms of the extent to which pupils 

learned some new material from them. This would be of a pre-treatment, treatment and 

post-treatment type approach (Barr et al., 2005). The idea was rejected since one could 

not readily ascribe any knowledge which pupils were found to have in a post-treatment 

test to exposure to that particular platform (see Chapter 3.3.1.1 for discussion). Pupils 

may have input from numerous other sources as well as from past experience. One could 

not speculate that the pupils did not have some exposure to the language forms at some 

other time.

The pupils who participated in the testing came from three school types:

(a) English-medium schools in both rural and urban backgrounds

(b) Gaeltacht schools

(c) Gaelscoileanna (Irish-medium schools outside of Gaeltacht areas)

(see Chapter 2.2.5 for an explanation of the differences between these types o f schools)
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There was a total of 250 {Digichaint), 252 {Fdilte go TCD) and 228 {Taidhgin) 

participants. A pilot study was conducted prior to the main study in which a further 30 

pupils participated. This was used as a ‘dry run’ both in terms of testing (1) the 

robustness of the online data gathering system which was developed specifically for this 

project, and (2) for ambiguity in the questionnaire items. Adjustments were made where 

necessary. This group was not included in the figures pertaining to the main study.

Data were accrued by way of 5-point l.ikert scales. In the case of the teacher data, 

separate scores were arrived at for their performance in the transcription test and for their 

reported score for the ‘ease’ with which they could transcribe each sentence.

Scores gathered by way of Likert scales may be analysed using non-parametric analysis 

techniques. In the first instance, results were reported in terms of descriptive statistics 

which were given as the percentages of respondents who marked a questionnaire item at a 

point from 1 to 5 (typically — strongly disagree; disagree; neutral; agree; strongly agree). 

Since there was quite a spread in the range of responses, fiirther analysis was carried out 

by way of Kruskal-Wallis tests in order to examine the relationship between 5 key 

background factors pertaining to the respondents and their post-game assessment of the 

platforms. These background factors were gender; school type; frequency with which the 

learners play computer games; ability to understand Irish; and attitude towards synthetic 

voices.

A further analysis was carried out using Spearman’s rho correlation tests in order to 

establish the relationship between respondents’ attitudes to the different aspects of the 

platforms including the relationship between their assessment of the graphics, storyline, 

etc. and their assessment of the synthetic speech in terms of its intelligibility, quality and 

attractiveness. This analysis tested the hypothesis that one experiences the platforms in a 

holistic way and that one’s impression o f one aspect of the platform both influences and 

is influenced by one’s impression of all other aspects of the platform.
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6.5 Summary of Teachers’ Reactions to Synthetic Speech

The group of teachcrs who participated in this study were mainly under 40 years of age. 

Only 13% of them had a preference for the Ulster dialect with more than half of them 

preferring the Connaught dialect. In this group, 23% came from Gaeltacht areas, 46% 

from Dublin, and the remainder fi-om various counties throughout the country. They had 

a negative predisposition towards synthetic specch generally and this negativity concurs 

with other research findings by Cryer and Home (2009) whose respondents also would 

prefer human voices but would tolerate synthetic voices if they allowed them to extend 

their range of talking books. "I'he group had a mixed reaction towards the ABAIR 

synthetic speech. Nobody was completely dismissive of it but only 19% were certain of 

its suitability. As anticipated, the majority would prefer a human voice but were 

supportive of the concept of synthetic voices. There was no discussion with the group on 

the situations where it would be impossible to use pre-recorded human voices. It would 

seem reasonable to surmise from the response tabic that teachers would find the voices 

acceptable in situations where it was impracticable to use human voices. They had a very 

positive reaction to the quality o f the spcech and thought that this type of learning 

environment would be attractive to senior cycle pupils in post-primary schools.

When asked to transcribe twenty sentences, many of which were seen as being potentially 

problematic from the point of view of a technical synthesis-generation process, the modal 

response score was 5, representing a fully correct transcription. One can assume from this 

that the speech is almost fiilly intelligible to those who have a reasonably good command 

of Irish. It is worth noting that only a minority expressed a preference for the Ulster 

dialect prior to hearing the ABAIR synthetic specch and some respondents could have had 

problems because of dialectal issues even if natural voices had been used.

The scores on respondents’ reports on the ‘ease’ with which they could transcribe the 

sentences were considerably below their performance scores. This suggests that the
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speech was more difficuh to comprehend than natural speech. It was intelligible to the 

listeners but it took more effort to process it. This would account for the fact that people 

tend to prefer human voices to synthetic voices generally, since the latter take more effort 

to comprehend. An ‘ideal’ score, indicating complete ease of intelligibility, where 

respondents could write the sentence correctly and do so with complete ease, was taken 

as 5. An average or mean score was calculated for the group o f respondents, which 

represented the extent to which they deviated from the ideal score in terms of their 

performance and the reported degree of ease with which the performance was achieved. 

The Ulster dialect had the greater deviation from the perfect score. This suggests that 

some respondents had difficulty with the dialect rather than there being a problem with 

the quality of the synthetic speech as such. This flags an important issue in the context of 

a general evaluation of the ABAIR output. Due weightings will need to be given to the 

responses of evaluators from different Gaeltacht areas. Those who are completely 

familiar with the dialcct may give a higher rating to the speech than those who are not. 

The present sample is too small for one to arrive at a definitive conclusion in this regard 

but it may act as a pointer for future studies. The average deviation from 5 for the Ulster 

dialect was 1.37 while the corresponding figure for the Connaught dialcct was 0.86. 

Results from this part o f the study point to the speech being fit-for-purpose for use in 

CALL platforms where the use of pre-recorded speech is impracticable.

6.6 Summary of Learners' Responses

Learners came mainly from fifth year classes in a variety of post-primary schools 

throughout the country, including English-medium schools, Gaelscoileanna and Gaeltacht 

schools. There was a mixture o f boys and girls but girls were in the majority. They 

reported a low level of engagement with computer games generally. They were generally 

favourable towards Irish with almost half of them counting Irish amongst their top three 

subjects. Almost all had taken higher level Irish for their Junior Certificate and most 

intended taking higher level Irish for their Leaving Certificate.
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A detailed analysis of the opinions of the pupils on each of the three platforms is given in 

Chapter 5.9. The present summary will confine itself to identifying general trends which 

emerge from the analysis and reviewing their significance.

One can claim a generally positive view of the platforms. One can have some confidence 

in the integrity of the responses since they were given totally anonymously online and 

respondents used the full 1 to 5 Likert scale that was available to them.

The graphics got a high rating across all three platforms. It is interesting to note that the 

off-the-shelf Taidhgin got an approximately equal rating to the other two which were 

highly stylised. The vast majority felt that there were no technical difficulties in 

manoeuvring through the Digichaint game. There was an acceptance of the authenticity 

o f the movements of the avatars and their alignment with the speech. The sense of 

playfulness of the monkey got the highest rating of any feature of the three platforms. 

Taidhgin got a much higher rating than Fdilte go TCD for its attractiveness and 

respondents would prefer it as a tool on which to practise language exercises. This may 

be ascribed to the fact that it is more highly interactive, allowing greater participation by 

the learner, a greater sense of control, and ultimately a stronger impression of being 

involved in a two-way communicative experience. The vast majority of respondents 

found that these types of platforms would be "usefitV or ^very useJuV as an aid to their 

practising oral or aural skills.

The evaluation o f Digichaint included additional game-related questionnaire items as it 

was the only one of the three platforms which had strong gaming features. It was found to 

be technically very acceptable to respondents, the plot was clear, the hypertext facility 

was usefijl, it was easy to manipulate and generally enjoyable. There was agreement that 

the plot was credible, the game held their attention, they were more focused on the plot of 

the game than they were on the language being used and there was a good balance 

between enjoyment and language learning.
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The three platforms conformed to the general criteria, derived from the review of 

literature, which are regarded as most pertinent to the development of stand-alone CALL 

platforms (see Chapter 3.3.1.2). These then can be regarded as suitable backdrops on 

which to display and evaluate the fitness-for-purpose of the TTS synthesis.

The difficulty level of the language used was about right and those who were not satisfied 

with it were about equally divided as to whether they thought it was too difficult or too 

easy.

There was divided opinion as to whether the speech was sufficiently clear so as to be 

intelligible. Almost 10% "completely agreed’’ that it was intelligible while 6%

‘‘completely disagreed'. The majority, however, were on the positive side o f neutral. 

Similarly, there was a complete range of opinions as to whether the dialects posed 

particular problems or as to whether it would be easier to understand natural voices. The 

quality and attractiveness of the synthetic speech got an equally mixed reaction. It is 

interesting to note that the highest rating for intelligibility was given to Taidhgin. There 

may have been a number o f contributory factors to this rating. The Taidhgin voice was 

generated using HTS synthesis and there was no post production manipulation of pitch 

and speed. Learners had control over their own input and therefore were more likely to 

focus attention on the response. When the topic is determined by the learner, then he/she 

can focus on the most communicatively salient points in a personalised response. This 

comes close to what has been referred to as “negotiation of meaning” (Little, 1994) and is 

most likely to be associated with the high intelligibility rating given to the speech of 

Taidhgin. It is also worth noting that the text was printed on the screen in both the 

Digichaint and Taidhgin platforms but not for Fdilte go TCD. This may have added to the 

ratings of intelligibility of the speech in the former two platforms.

In the light of the synthetic speech being highly intelligible to teachers and to some pupils 

it was necessary to further analyse these results in order to examine the respondents’
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background characteristics which were associated with acceptance or rejection of the 

synthetic voices.

6.7 Learners’ Backgrounds and their Responses

One of the dangers of interpreting responses gathered through Likert type questionnaires 

is that respondents may give the ‘pohte’ answer or the answer which they see as being 

expected of them (Worcester & Bums, 1975). Alternatively they may tend towards the 

cautious answer and adopt neutral or midpoint on the scale (DeVellis, 2012; Krosnick & 

PresscT, 2010). In this case, there was a complete spread of opinions, which suggests that 

responses were not constrained by the desire to be polite or to be cautious.

In order to come to a better understanding of this diversity, the relationship between 

respondents’ background characteristics and response patterns was tested for statistical 

significance using the Kruskal-Wallis test.

While more girls than boys participated in the study, there were almost no gender 

difTerences in the responses. Girls gave a higher ranking to the graphics in Digichaint but, 

overall, one could not claim that there are major gender differences in respondents’ 

reactions to the three platforms.

The key underlying factor in determining their responses to all three platforms was their 

prior attitude towards synthetic voices generally. Those who had a negative attitude 

towards synthetic voices generally were more likely to be negative in their attitude 

towards many features of the platforms, including the voices. This suggests that there 

may be a low level of acceptance, amongst some respondents, of using digital 

applications as a learning medium. A significant percentage (73%) reported that they 

‘seldom’ or ''never' played computer games. Computers in classrooms are a relatively
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recent phenomenon and it is still rare for pupils to have personal computers in class. It 

may be that they are not regarded by some as having much relevance to learning. These 

people may not be “comfortable” with the use of certain technologies and may confine 

their use to little more than social media.

Related to the question of predisposition towards synthetic voices was the question of 

frequency with which pupils played computer games. Those who never played games 

showed least regard for the Digichaint game. This may be associated with a lack of skill 

in manoeuvering through the game or a lack of enthusiasm for any kind o f computer 

game. Those who played games infrequently gave the highest rating to many o f the 

games’ features — a much higher rating than that given by regular or frequent players. 

This suggests that those who play games infrequently have the basic computer skills but 

are not comparing Digichaint with commercial computer games. This opinion is 

supported by the finding that frequency of playing games was of lesser importance in 

respondents’ reaction to Fdilte go TCD, which requires relatively little computer 

manipulation by the learner.

School type and level of understanding o f Irish may be jointly indicative of respondents’ 

level of proficiency in Irish. Those in Gaeltacht schools and in Gaelscoileanna reported, 

as expected, a higher level of competence in Irish. The relationship between this factor 

and their responses to the various aspects of the platforms was complex. There was a 

greater enthusiasm for the platforms and for their future potential amongst those with 

lower levels of Irish competence. It would appear that those at the highest levels of 

competence saw little use for the platforms presented to them for their own purposes. 

Those from the highest competency level had no difficulty with the voices or the dialects. 

These results demonstrate the importance of relevance and engagement or “flow” 

(Csi'kszentmihalyi, 1988) if learners are to become engaged with a CALL platform.

Those who saw little relevance for the present platforms gave lower rankings to their 

various features. The platforms represented an appropriate level o f challenge for those in 

English-medium schools who had an intermediate level of competence in Irish. They
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consequently had a higher level of engagement with the platforms and showed greater 

appreciation of Iheir graphics, their hypertext features, etc.

The extent to which one becomes involved with the platforms colours one’s attitude 

towards almost every aspect o f that platform. Results from the Spearman’s rho 

correlation tests (which investigated the mutual influences amongst pupils’ responses to 

cach of the post-game questionnaire items) show a significant relationship between 

respondents’ opinions of all the features of the games, if one gave a high ranking to one 

item then they tended to give a high ranking to all of the other items and vice versa. This 

result gives strong support to Lim and Chai’s (2008) proposal that playing computer 

games is a holistic experience. Careful consideration, therefore, needs to be given to the 

design and relevance of every aspcct of the CALL platform. A fiarther discussion follows 

on platform design in Section 6.9, which makes proposals for the development of such a 

platform.

The results of the analysis of both teacher and pupil generated data point to the adequacy 

o f the ABAIR system for the type of interactive CALL platforms developed for the 

present project.

This result has very significant implications for the development of CALL materials for 

Irish. It suggests that leamer-computer interactions could reach a new level from that 

which is possible if only pre-recorded set texts are available. Synthetic speech allows for 

the possibility of an infinite number of novel utterances which can give unique direction 

to the leamer-computer interactions. Detailed methodological considerations of the 

construction of these dialogue patterns are beyond the scope of the present thesis. The 

Taidhgin platform gave a basic prototype example of the possibilities within a restricted 

domain. These domains may be extended and the architecture for dialogue construction 

expanded and advanced.
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The platforms developed for the present project were based on the assumption that their 

primary educational goal was the development of aural and oral skills and that such 

platforms would become another source of comprehensible input and be complementary 

to current classroom practices. An integrated synthetic speech system offers new 

possibilities for personalised language learning opportunities when combined with 

Artificial Intelligence (AI) systems. Some consideration is given to the development of 

such a system in Section 6.9 below.

6.8 Summary of Hypotheses Findings

The following is a brief summary of the results of testing the hypotheses. These 

hypotheses were set out first in Chapter 3.4. All hypotheses, which were derived from the 

review of the literature, were largely supported by the data collected for this study.

Hypothesis 1
Digichaint, as an interactive game-like platform, will conform to the criteria fo r  effective 

CALL platforms (as set out in Table 3.2).

Hypothesis 1 was laid out in terms of nine subsections. Each subsection was tested based 

on data from pupils’ Digichaint evaluation. A positive support for each subsection of 

Hypothesis 1 was found (see Chapter 5.9.4.1).

Hypothesis 2
The synthesised speech is readily intelligible fo r  respondents with a high Irish language 

comprehension ability.
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Hypothesis 2 was strongly supported by reference to results from the teachers’ 

transcription exercise. The teachers transcribed 20 sentences with near perfect results (see 

Chapter 4.9.3.1).

In relation to the learners’ responses, I attempted to glean support for the hypothesis by 

anticipating between-school differences and between-self-assessed language ability 

differences as well as a number of post-game questionnaire items which specifically 

referred to the TTS synthetic voices. There were almost no differences between the 

learners’ ratings o f speech intelligibility, regardless of the type of school they came from, 

or of how they had ranked their language ability on the Likert scale. It is noted, however, 

that most of the learners had a relatively high language ability level so that, on reflection, 

it is not surprising that few statistically significant differences existed between the 

various groups (sec Chapter 5.9.4.2 for discussion). This must be seen, however, in the 

context of the descriptive statistics which found that 58% (average across the three 

platforms) found the synthetic spcech sufTiciently clear to make the speech intelligible.

Hypothesis 3
The synthesised voices are regarded by a majority o f respondents as having a high 

quality and attractiveness.

Teachers were largely positive about the ‘quality’ of the voices but they did not regard 

them as ‘atfractive’ and would have preferred human voices. There was no discussion, 

however, on the necessity to use synthetic voices in areas where the text would not be 

predictable. Teachers were very positive about the value of an interactive langiiage 

learning platform and since they regarded the voices as being of high quality one could 

argue that these voices would be acceptable to teachers where it is not possible to use pre

recorded human voices (see Chapter 4.10).
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The pupils’ responses, as shown in Chapter 5.9.4.3, largely mirrored the responses o f the 

teachers. They regarded the synthetic voices as having ‘high quality’ but they would 

prefer human voices in terms o f their ‘attractiveness’. They were not dismissive of the 

use of synthetic voices and again, one could glean that such voices would be acceptable 

where it is not possible to use human voices.

Hypothesis 4
A majority o f  respondents regard the synthesised voices as being acceptable in the 

context o f  the CALL platforms in which they are presented.

Support for this hypothesis can be taken from the fact that 71 % of teachers gave a rating 

of 4 or 5 on the Likert scale to the ''quality' of the synthetic voices (Table 4.7). While one 

notes teachers’ preference for human voices, it is also important to note that 51% of 

teachers gave a rating of 4 or 5 on the Likert scale to the idea that they considered that the 

voices would be 'attractive' for pupils (see discussion in Chapter 4.10).

A majority of pupils 'agreed' or 'strongly agreed' that the voices were acceptable in the 

context o f a CALL platform. It is also noted that a majority o f pupils regarded the voices 

as being 'adequate' or 'totally adequate' for a game-like platform (see Chapter 5.9.4.4).

Hypothesis 5
There is a statistically significant relationship between the measured reactions o f  the 

respondents to non-linguistic elements o f  the platforms (such as plot, ease o f  

manoeuvring characters, legitimacy o f  narrative and standard o f  Irish language used) 

and their opinions on the quality, intelligibility and attractiveness o f  the synthesised 

voices used in each platform.
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This hypothesis was tested in Chapter 5.9.3.3.6 by way of Spearman’s Rank Correlation 

Coefficient. An inspection o f the tables of correlation coefficients shows that there was a 

significant statistical relationship between almost all items in each of the three platforms 

(see Appendix G). This shows that one’s opinion on the intelligibility, quality and 

attractiveness of the synthetic voices is related to one’s opinion of the platform or context 

in which the voices were used and suggests that one’s evaluation of the synthetic voices 

is context-dependent. It highlights the need for high quality platforms if synthetic speech 

is to be integrated into a CALL platform.

Hypothesis 6

There is a significant relationship between respondents’ predisposition towards 

synthesised voices in general and their attitude towards the Irish synthesised voices being 

tested.

The data for learners’ opinions of the synthetic voices, as used in each of the 3 platforms, 

give strong support to this hypothesis. In the case of Faille go TCD one’s predisposition 

towards synthetic voices had a highly significant effect on all aspects of the synthetic 

voices which were enquired into (see Chapter 5.9.4.6). There was a similar result for the 

Taidhgin platform, although one of the items (Item 112 )  fell just short of statistical 

significance a tp<0.05. The outcome for the Digichaint platform, however, was less 

decisive, with a significant relationship being shown for three o f the six items being 

enquired into. It is clear, however, that one’s opinion on the intelligibility, quality and 

attractiveness of the voices was significantly related to one’s predisposition towards 

synthetic voices.
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6.9 Towards a Framework for the Development of a CALL 
Environment

This thesis has concerned itself with the development of stand-alone CALL platforms 

which take on the characteristics of what has been dubbed ‘serious games’ (Susi ct al., 

2007). These form but a very small part of the entire plethora of computer mediated 

activities which come under the heading of CALL. Developments in natural language 

processing and in artificial intelligence have opened a whole new range of possibilities 

for CALL.

The proposal being forwarded here comes with a caveat. No CALL program will be a 

panacea for language teaching/learning. To overstate the value of CALL would be to do 

it a disservice by building false hopes leading to a rejection o f the entire concept by many 

teachers and learners. Not all learners arc entirely enamoured with computer-assisted 

learning. Jones and Cross (2009) suggested that new technologies such as blogs, wikis 

and virtual worlds were less used by students of third level institutions than might have 

been expected. A huge divergence was found among students in their attitudes towards 

computer usage with some being quite technophobic. Kennedy et al. (2007) similarly 

found that Australian third level students were less interested in Web 2.0 technologies 

than teachers may have imagined. O ’Dormell and Sharp (2012) found little difficulty in 

arguing for the continuance o f the employment of lecturers on the basis that technology is 

seen as an enhancement of their learning experiences and not a replacement for face-to- 

face contact with lecturers and peers. No surveys have been conducted on the use of 

learner controlled e-leaming in post-primary schools in Ireland but anecdotal evidence 

would suggest that it is very small. It is in this context, and in the context o f the 

theoretical considerations discussed in this thesis, that the following proposals for the 

development of a CALL environment are being proffered.

Before proceeding any further it shotdd be mentioned that there tends to be a problem 

with precise definitions o f CALL terminology, such as ‘platforms’ and ‘environments’.

308



Leakey (2011) refers to platforms as the skeleton and the software as the muscle. In this 

thesis a platform is being referred to as any functional piece o f software which has been 

specifically designed to facilitate language acquisition. Platforms may be stand-alone or 

may interconnected to each other in the sense of sharing databases or software features.

The key elements that are proposed as necessary in the construction of an ideal CALL 

environment are set out in diagrammatic format in Figure 6.1.

adaptive,
>rsQii2Jised

Figure 6.1. Blueprint for Future CALL Environment.
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Figure 6.1 is being referred to as a CALL environment and represents the entire set of 

interconnections which go into determining the list of activities which form a coherent 

CALL whole. These activities should share to the greatest extent possible the following 

features: be engaging, motivating, immersive, adaptive, personalised, and have flow. 

Individual activities, be those games, life-simulating activities or other, are being referred 

to as platforms. A platform may be as simple as a talking dictionary or as complex as a 

3D virtual problem-solving activity.

The shape of the CALL environment is determined by four key considerations, each 

belonging to disciplines which are distinct from one other. Each of these areas of 

consideration is referred to here as a module. A module may be thought o f in terms o f a 

distinct body (of knowledge) which circulates around a centre and which reacts with 

other circulating modules and brings a unique contribution to the envirorunent in which it 

operates. Lach of the modules needs its own particular practitioners as they represent 

areas of research which are completely distinct from one other. Each module may inform 

and be informed by the developments in each of the other modules. These four modules 

are:

1. The JVhy module, or the theoretical underpitming for the entire project

2. The fVhat module, refers to the activities which one wishes to promote in the 

CALL environment

3. The Now  module refers to the technological inputs which are possible. It may 

bring the desirable activities into fruition

4. The For Whom module refers to the learner in his/her unique psycho-social 

enviroimient

The Why module is the raison d ’etre for the entire enterprise and draws from research in 

areas such as Second/Foreign Language Acquisition, Pedagogy, Criteria for CALL, etc. 

Tam and Taher (2012) see theory in terms of clarifying “your underlying belief in how

310



knowledge is acquired, how language is leamt and how computer skill is mastered” (p. 

132). in the present thesis a task-based communicative approach to language acquisition 

was taken.

I’he theory is localised to a specific situation by the For Whom module, described as 

“Learner” for short. This takes account of factors such as the cultural circumstances in 

which the platform is being constructed. It also takes account of individual differences. 

Brantmeier, Flores and Romero-Ghiretti (2006) list beliefs, aptitudes, learning strategics, 

attitudes, motivation, age, personality, gender and learning styles as being among the 

variables which are vital to the development of IT projects. Fatemi Jahromi and Salimi 

(2013) also refer to the human factors as having a predictive and determining effect on 

the acceptancc or rejection of technology. Platforms need to be personalised to the needs 

and characteristics of the target groups of learners.

The What module, described as “Actions”, refers to the specific games or activities 

which the pedagogues deem desirable. It refers to the most desirable activities which 

should be hosted in the particular environment being developed. Here we ask questions 

such as: what activities should we aim to develop for a particular set of learners on whom 

we are focusing. How do we get an authentic narrative? How much emphasis should be 

put on developing metalinguistic awareness? Should we have some kind of feedback for 

the learners, as suggested by Livingstone (2012)?

The needs of the What module can only be met by what is made possible in the How 

module. This module represents the technical computer-based disciplines such as 

Artificial Intelligence, Graphics, Voice Research, Computer-based Design, Natural 

Language Processing, etc. It is referred to here as the “How?” or the technical expertise 

required to implement the specific activities, for specific groups, in line with accepted 

pedagogical theory. Certain desirable activities may not be technically feasible. 

Technological progress is rapid. In the context of the present thesis focus was put on
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synthetic speech and its contribution to what activities are now made possible because o f 

the synthetic speech having reached a point in its development where it is deemed ‘fit- 

for-purpose’ in particular game-like activities. In future there may be developments in, 

say, speech recognition technology which will influence the What module, i.e. an 

increased range of activities may be made possible if it is of a high enough quality to 

allow a relevant platform to be developed successfully. Artificial Intelligence can be used 

to develop materials which have a much higher degree of interactivity between user and 

computer.

In the earlier sections of this thesis the question was posed as to whether the pedagogue 

or the engineer led developments in CALL (see Chapter 2.3.2). There was a suggestion 

that CALL developed from pedagogies latching on to technological developments which 

were not specifically intended to have any particular relevance to language teaching. The 

present model describes a symbiotic relationship between the four modules which go to 

make up the CALL environment. There is a two-way relationship between each o f the 

modules. Their interactions may be complex and will vary from one socio

cultural/economic situation to another. If the CALL environment can be visualised as the 

centre of Figure 6.1 then each of the modules circumnavigates this central cnvirorunent in 

which the platforms are hosted. Bach shines its own distinctive form of radiance on the 

whole.

The model presented here is dynamic and represents an ever-evolving unified CALL 

environment in which several interdependent platforms may be hosted. It is an idealised 

blueprint, which may act as a unifying framework for various CALL activities. It is 

neither context- nor language-specific. Within the For Whom module allowance is made 

for variation in learners and this can also account for variations in the language being 

promoted. What is essential is that each activity must comply with a common architecture 

in order to ensure technological compatibility. The architecture for this environment can 

be sufficiently flexible to allow for language variation and for other learner-specific 

variations. Resources developed for one platform must have the capacity to be shared or
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incorporated into parallel platforms. For example, vocabulary items or turn-taking 

patterns for a discourse developed for one platform must have direct transferability to 

another platform being developed within the same architectural framework. The blueprint 

can develop from very small beginnings. The resources required for a large scale 

development may not be available, yet some relatively easily produced materials may be 

possible, depending on the available technical support and resources. These may 

subsequently be expanded, with databases etc. shared between all contributors provided 

they comply with the technical compatibility requirement.

An example of the kind of development being referred to here is the Taidhgin chatbot 

being upgraded using A1 capabilities to include a greater domain expansion, feedback of 

a corrective or motivational nature such as those developed by Ward (2007), and 

learners’ progress monitoring (Livingstone, 2012). It is envisaged that the database 

developed could be extended to the Digichaint type setting where, because of the 

availability of synthetic speech, a new and expanded level of personalisation is possible. 

Learners would no longer be confined to predetermined utterances but could now have 

their own unique conversational input in playing the game. The Digichaint platform 

could, in turn, be transposed into a SecondLife-type environment as in the environment 

o f Fdilte go TCD, or the Metropolis project, fhe relatively large database accumulated 

from the previous two stages is immediately available to the new environment. Each 

stage has a legitimacy in itself but can be developed into a fiuther stage without 

reinventing most of its key components. The platform would be in a state of continuous 

evolution depending on feedback from continuous evaluations.

The process model represented in Figure 6.1 is akin to the processes of 

“internationalisation” and “localisation” -  processes which, when combined, are being 

referred to by IBM and Sun Microsystems as “globalisation”. The Localization Industry 

Standards Association (LISA) defines “internationalisation” as “the process of 

generalising a product so that it can handle multiple languages and cultural conventions
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without the need for re-design. Internationalization takes place at the level o f  program 

design and document development”.

The model o f CALL development being proposed here is sufficiently general so that it 

can provide the framework on which localised platforms can be developed. LISA defines 

localisation as “taking a product and making it linguistically and culturally appropriate to 

the target locale (coimtry/region and language) where it will be used and sold” . Chandler 

and O ’Malley Doming (2011) refer to the opportunities for the internationalisation and 

localisation o f game software. Just as CALL has associations with game development, it 

is now possible that CALL materials may be developed which have international 

possibilities. Such possibilities would bring the development o f high quality CALL 

materials to a point where they may become economically viable.

The TTS synthetic voices as developed by ABAIR  have already reached the point where 

they can make a very significant contribution to the development o f  highly interactive 

CALL materials. The development o f such materials needs to be done in a systematic 

way rather than by piece-meal individual projects which are unable to interconnect, to 

share databases or to cooperate with one another. Planners o f the development o f  this 

environment must include those with expertise in each o f  the four areas, or modules, 

identified above. Ideally such development should be done in cooperation with 

international expertise so that factors such as graphics development, dialogue structure 

and artificial intelligence resources can be shared.
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