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ABSTRACT

This study aimed to investigate the effectiveness of various modality effects on 3D
talking-head on pronunciation learning among tertiary level students. The research
methodology is based on quasi-experimental study which investigates the effects of
three different multimedia presentation strategies of 3D talking-head MALL on the
learning achievement of students with low English pronunciation skills. The data is in
the form of performance test scores of the pre-test and post-test. A number of 60
college students were selected as samples and they were divided into three groups of
20 students in each group. The scores obtained were analyzed statistically with one-
way analysis of covariance (ANCOVA), with the pre-test scores as covariate. After
adjusting for pre-test scores, there was a significant difference on post-test
achievement of 3D talking-head with audio and text MALL in comparison with both 3D
talking-head with audio alone MALL and audio and text alone MALL application. The
adjusted mean scores indicate that students in the 3D talking-head with audio and text
MALL application obtained a better mean score than students in the 3D talking-head
with audio alone MALL application and audio and text alone MALL application. Therefore,
it can be concluded that multiple sources of information to identify and decode
language input are advantageous for effective pronunciation learning among non-
native speakers.



TAJUK: Keberkesanan Modaliti dalam 3D “Talking-Head” terhadap

Pembelajaran Sebutan dalam Kalangan Pelajar Peringkat Pengajian Tinggi.

ABSTRAK

Kajian ini bertujuan untuk melihat keberkesanan pelbagai kesan modaliti dalam 3D
talking-head terhadap pembelajaran sebutan dalam kalangan pelajar peringkat
pengajian tinggi. Metodologi kajian adalah berdasarkan pendekatan kuasi-eksperimen
yang melihat kesan tiga strategi persembahan multimedia yang berbeza dalam 3D
talking-head MALL terhadap pencapaian pelajar dengan kemahiran sebutan Bahasa
Inggeris yang rendah. Data adalah dalam bentuk skor pencapaian ujian pra dan ujian
pos. Seramai 60 pelajar kolej telah dipilih sebagai sampel kajian dan mereka telah
dibahagikan kepada tiga kumpulan dengan 20 pelajar dalam setiap kumpulan. Skor
yang diperolehi telah dianalisis dengan analisis sehala kovarians dengan skor ujian
pra sebagai kovariat. Selepas pelarasan bagi skor ujian pra, terdapat perbezaan yang
signifikan terhadap pencapaian ujian pos 3D ftalking-head MALL dengan audio dan
teks berbanding dengan 3D talking-head MALL audio sahaja dan MALL dengan audio
dan teks sahaja. Skor min yang diselaraskan menunjukkan bahawa pencapaian
pelajar-pelajar 3D talking-head MALL dengan audio dan teks adalah lebih baik
berbanding pelajar dalam 3D ralking-head MALL dengan audio sahaja dan MALL
dengan audio dan teks sahaja. Oleh demikian, kesimpulan boleh dilakukan bahawa
pelbagai sumber maklumat untuk mengenal pasti dan decode input bahasa adalah
berfaedah untuk pembelajaran sebutan yang berkesan dalam kalangan bukan penutur
asli.
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CHAPTER 1

INTRODUCTION

1.0 Introduction

It is widely acknowledged that multimedia plays an important role in linguistic
learning, predominantly through animation applications. Such tools make significant
contributions to the language learning process among various age groups of learners
(Tamburini & Paci, 2002). This is particularly true of 3D talking-head animations,
which serve as a virtual teacher or guide in many computer-assisted language learning
applications (Wik, 2011; Wik & Hjalmarsson, 2009; Voce & Hamel, 2001). 3D
talking-heads serve as an essential instructional material for supporting language
learning, mostly in terms of pronunciation aspects among non-native speakers (Badin,

Tarabalka, Elisei, & Bailly, 2010).



Unfortunately, non-native speakers face difficulty in using English as a second
language due to poor pronunciation skills (Fraser, 2000). The difficulty arises mostly
among those who only pay serious attention to learning English after the school years
(Gilakjani & Mohammad Reza, 2011). The problem seems even more critical among
Malaysian tertiary graduates who will face job searching challenges following the
graduation, where effective English communication skill is crucial to determine their
career success either locally or internationally (Azizan & Mun, 2011a). A survey
conducted by Kelly Services (M) Sdn. Bhd., known as the Kelly Global Workforce
Index, has revealed that communication skills as one of the top five most desired
skills required by the corporate sectors (Azizan & Mun, 2011b). A survey from the
Malaysian Employers Federation (MEF) has also revealed similar findings (Figure
1.1). This clearly emphasizes the importance of the skills, particularly for career

development purpose.

Have you got what it takes?
Most sought-afier trails in graduates

Figure 1.1. Most Sought-After Traits in Graduates (Azizan & Mun, 2011b)
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The standard of English among Malaysian youngsters is actually declining; the
communication skills among school leavers is viewed poor by employers. Study
revealed that an average of six out of ten Malaysian graduates could not convey the
message effectively in interviews due to poor English communicative skills (Azizan
& Mun, 2011b). Many steps have been taken to address this issue in terms of
education, including collaborating language learning and multimedia, collaborating
language learning and technology, and so on. With today’s rapidly-evolving mobile

technology, m-Learning is a new approach in aiding education.

Academia and the mobile world have begun to forge a new path for language
learning which has lead to the introduction of Mobile Assisted Language Learning
(MALL) (Kukulska-Hulme & Shield, 2008). Throughout the years, a great deal of
research, studies, and forum discussions on the topic of MALL have been performed
to identify an effective way of implementing such benefits into for successful
language-learning programs. Therefore, this research is principally aimed to identify
the effective way of incorporating 3D talking-head animation in MALL, specifically
in assisting English language learning as a second language among tertiary level
students. The focus of the study will mainly be on pronunciation skills, as in acquiring
strong English communication skills, pronunciation plays an important role in shaping

the language (Wei, 2006; Derwing, 2003)



1.1 Background of Study

Debate on animation typically relates to movies, cartoons or special effects. There
have also been many positive results showing that animation makes a significant
contribution to the education field (Balasubramanyam, 2012; McMenemy &
Ferguson, 2009; Doyle, 2001). Studies showed that implementation of animation in
learning have led to promising outcome for decade (Williamson & Abraham, 1995).
Animation has a potential role in improving human learning process, particularly in
promoting a deeper understanding of the subject matter (Mayer & Moreno, 2002).
Animations have become incorporated as part of computer-based multimedia learning
aids in many subject matters, including language learning (Cheng Lin & Fang Tseng,

2012; KayaoOlu, DaO Akbag & Oztiirk, 2011; Sundberg, 1998).

Notably, numerous initiatives were undertaken in establishing English as
second language acquisition globally, which eventually resulted in introduction of
Computer-assisted Language Learning (CALL). In CALL, 3D embodied agent or 3D
talking-head animation becomes the prominent virtual aid for teaching pronunciation,
vocabulary, articulation, and so forth (Engwall & Bilter, 2007; Wik, 2004; Wik &
Hjalmarsso, 2009). However, similar applications seem lacking in m-Learning

initiative, particularly those focusing on teaching pronunciation.

No doubt, good English communication starts with proper pronunciation
(Saran, Seferoglu & Cagiltay, 2009). Improving pronunciation has positive effect on

increasing the overall communicative power (Gilakjani & Mohammad Reza, 2011).



Learners who begin to learn English after their school years typically experience
severe difficulties in mastering lucid pronunciation. This difficulty increases as they
age (Gilakjani & Mohammad Reza, 2011). There are several factors that might
influence the acquisition of proper pronunciation, such as speaking native language
which involves an accent, the age of the learners, learners’ motivation, the
opportunity for the learners to learn, the learners attitude towards learning
pronunciation, the time the learners have, and several other causes (Gilakjani &
Mohammad Reza, 2011). For that rationale, various approaches must be considered to
facilitate pronunciation skills development among various level of learners,
specifically on mobile platforms, which appear to be a must-have tool among

contemporary tertiary level students.

As stated earlier, Mobile Assisted Language Learning (MALL) has developed
as a new teaching aid in the educational field in recent years (Chinnery, 2006).
Numerous researchers have noted that in-class activities are not sufficient for
effective language learning. Learners should be given opportunities to learn the
language beyond simple classroom activities (Saran, Seferoglu & Cagiltay, 2009).
Advancement in technology, particularly mobile technologies, has paved a new path
for educational improvement in distance language learning via mobile technology.
Gaining evidence from research and practice clearly indicates the potential of mobile
technologies as effective learning and communication tools by a wide range of

learners in a mixture of settings (Kukulska-Hulme, 2010).



Mobile learning has given the luxury of learning anytime and anywhere, a
concept known as ubiquitous learning, for any learning style of students (Godwin
Jones, 2005; Kadyte, 2004; Kukulska-Hulme, 2005). The development of mobile and
wireless technologies had opened up a huge array of possibilities in the domain of

language teaching too (Joseph & Uther, 2009).

Studies have been carried out to demonstrate that mobile learning can enhance
and ease the learning process for different groups of learners, especially in MALL
(Idrus, 2011; Sood, 2010; Fotouhi-Ghazvini, Earnshaw, Haji-Esmaeili, 2009). Several
methods are practicable in MALL, including the use of multimedia messages in
improving pronunciation (Saran, Seferoghu & Cagilitay, 2009). Multimedia has made
a significant contribution in MALL. In recent studies, researchers explored the usage
of multimedia messages (MMS) via mobile phones for improving pronunciation of
words. For instance, a study by Saran, Seferoglu and Cagiltay (2009) looked on the
effectiveness of three different mode of delivery, namely web base, handouts and
MMS. They found that students in the MMS delivery mode outperformed students in
handout and web base delivery mode. However, application of animation, particularly
3D talking-heads, is mostly computer based. There has been research done on 3D
talking-heads using mobile phones as voice interactive services, but there has been
little research done on the use of 3D talking-heads as pronunciation learning aids.
This study will fill the gap by focusing on the effectiveness of 3D talking-head mobile

applications to aid pronunciation learning.



Basically, the term talking-head refers to a computer generated animated
character, lifelike video character, or just a simulated person on a website that is able
to talk and hold a conversation with human users (Lun, n.d). The talking-head is also
used by graphic designers working on facial animation and facial expressions
combined with audio-visual speech processing (Lun, n.d). 3D talking heads are
widely used for web services or as agents to replace real humans (Lun, n.d). Also,
these talking-heads will appear as virtual tutor or teacher in learners’ computers and
eventually contributes in various aspects of language learning process such as from
reading to pronunciation and to conversation and practice (Busa, 2008). Talking-
heads have also become a tool for children learning their first language and for
disabled people such as the deaf (Busa, 2008). It is due to the realistic speech and
expressions, and the convincing emotions applied on the talking-heads which results
in patient and exciting interactive tutors for learners to learn the second languages

efficiently (Massaro, 2006b).

On the other hand, character which is designed with non realism appearance
has its own advantage. A user usually would like to have an eye-catching, expressive
face with easy to identify unique communicational, cognitive and emotjonal
expressions such as paying attention, agreeing and joy (Ruttkay & Noot, 2000).
Nevertheless, users tend to feel creepy when a virtual character looks too human like
or too realistic (MacDorman, Green, Ho, & Koch, 2009). Nowadays, computer
graphic characters are designed to look like real people and it has become less
convincing, such as the computer graphic heroes in The Polar Express and Final

Fantasy: The Spirits Within (Geller, 2008; Pollick, 2009).



This was illustrated by a famous graph produced in 1970 by a Japanese roboticist,

Masahiro Mori, known as the Uncanny Valley.
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Figure 1.2. Masahari Mori’s graph of The Uncanny Valley (MacDorman, Green, Ho,

& Koch, 2009)

Figure 1.2 shows Masahiro Mori’s proposed relation between human likeness and the
comfort level in which it explains when robots look too human, even the slightest
flaws will make it look creepy (MacDorman, Green, Ho, & Koch, 2009). Mori also
added that this situation deepens when movements are added to the character
(MacDorman, Green, Ho, & Koch, 2009). Adapting these findings, the 3D talking-
head model for this research will be developed into non-realistic facial proportions yet

with proper modeled features of human to show the movement of the lip.



It is believed to give a realistic environment and comfortable experience to the user of

the application.

The main feature of a talking-head is lip synchronization (Lun, n.d). Lip
synchronization, also known as lip sync, is one of the important parts of any animated
character for speech (Arkinson, n.d.). Numerous research and experiments have been
conducted to improve the art of lip synching (Lewis, 1991). There are several
methods of creating lip sync, including metamorphoses, automated lip sync,
rotoscoping through obtaining live-action footage of actors performing the desired
motion, and adopting a canonical mapping from a subset of speech sounds onto
corresponding mouth positions (Gueorguiev & Velcheva, 2005; Frank, Hoch,
Trogemann, 1997; Lewis, 1991). Metamorphoses lip sync method is carried out by
replacing one mouth with another mouth shape; meanwhile, automated lip sync uses
special plug-in in 2D or 3D animation software to synchronize the lip movement with
audio. This research believes that to ease implementation and increase the accuracy of
lip syncing, usage of automated lip sync technique combined with recorded human

voices would be the best choice.

There are two things needed to create lip sync, which are phonemes and
visemes (Osipa, 2010). Visemes are visual phonemes or usually known as shapes that
represent open/close/narrow wide mouth, meanwhile phonemes are sounds that are
created when we speak (Osipa, 2010). For this research purpose, both visemes and
phonemes must be examined, as pronunciation must consider both the movement of

the mouth and also the sound of a word as it is pronounced (Osipa, 2010).
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VISEME DESCRIFTION SCHEMATIC

8,4, P (losed LClased

EE/ Wide Somewehat open and wide %
EV Somewhat open m

Q0 / Narrow Somawhat narrow and somewhat open .

H Somewhat wide and open

21 Semetimes nasrower than the shapes around
it, #they'r= not already narrow

.5 Sometimes wider than the shapes around &,
if they're not already wide

Figure 1.3. Viseme representation on an open/closed narrow/wide mouth (Osipa,

2010)

Lip synching has several contributions in language learning especially in
improving pronunciation. English is a language which depends upon; airflow, lip
shape, tongue position, teeth position and jaw movement (Baxter, 1993), where the
process can be practiced through watching the lip syncing activities (Sumby &
Pollack, 1954; Beno1 & Le Goff, 1998). Apart from these, in recent studies on
learning pronunciation, new methods and methodological prediction have been
introduced such as using nonverbal features and full-frontal communicativity
(Rodgers, 2001). Full-frontal communicativity is one of the 10 scenarios introduced
by Rodgers (2001), engaging all aspects of human communicative capacities such as
facial expression, gesture, tone and so forth to shape the teaching of second language
(Rodgers, 2001). Moreover, speech is enriched by facial expressions, emotions, and

gestures produced by a speaker (Massaro, 1998).
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In current usage of talking-head especially in CALL, facial expressions are
also necessary to make language learning more efficient and robust (Wik &
Hjalmarsson, 2009). Previous studies in the field of neuroscience, cognitive science,
and psychology have demonstrated that emotions have a significant role in attention,
planning, reasoning, learning, memory, and decision making (Picard, 1997). Emotions
also play a role as motivator that influences perception, cognition, coping, and

creativity (Johnson, Rickel & Lester, 2000; Picard, 1997).

Considering these views, this research aims to investigate the effectiveness of
3D talking-head with facial expression, lip sync, audio, and text MALL in improving

pronunciation learning among tertiary level learners.

1.2 Theoretical Framework

The theoretical framework of this study is grounded on Mayer’s Cognitive Theory of
Multimedia Learning. According to Mayer’s cognitive theory of multimedia learning,
human processes information through dual channels, namely the visual channel that
processes visually represented materials and the verbal channel that processes audio
and text materials (Mayer, 2001). Mayer (2001) stated that human understanding
occurs when learners are able to mentally integrate visual and verbal representations
of a subject matter, as both channels are activated simultaneously. Figure 1.3 outlines
Mayer’s cognitive theory of multimedia learning regarding how information is

processed in human memory.
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This illustration actually draws on Paivio's (1986), Clark and Paivio (1991) dual
coding theory, Baddeley's (1992) model of working memory, Sweller's (Chandler &
Sweller, 1991; Sweller, Chandler, Tierney & Cooper, 1990) cognitive load theory,

Wittrock's (1989) generative theory, and Mayer's (1996) SOI model of meaningful

learning.
MULTIMEDIA SENSORY LONG-TERM
WORKING

PRESENTATION MEMORY MEMORY

4 .
glectir{% = 1|znng - \

orga

=Iecti&
orgapizing ) %

Figure 1.4. A framework for cognitive theory of multimedia learning drawn from

Mayer (2001, p. 44)

There are three assumptions that support Mayer’s (2001) cognitive theory of
multimedia learning. The first assumption is that multimedia learning is a dual
channel activity, consisting of a visual-pictorial channel and an auditory-verbal
channel. For example, a 3D talking-head animation will be processed in the visual-
pictorial channel and the pronounced word will be processed in the auditory-verbal
channel. The second assumption is limited capacity, in which each channel in the

human cognitive system has limited capacity for processing information.



13

The third assumption is active processing, in which learners are involved in active
processing in the channels, including media selection (words and pictures), organizing
media into the verbal and pictorial mental models, and finally integrating them with
preexisting knowledge which results in meaningful schema acquisition. This happens
when corresponding verbal and pictorial representations are in working memory at the
same time (Mayer, 2002). The issue of integrating visual and audio information in
order to retain it in the long term memory is an important 3D talking-head learning
condition. The application must be able to assist learners to integrate the visual form
of the 3D talking-head with facial expressions and lip movement with the audio.
Likewise, they are able to store knowledge acquired from both sensory memory
(listening and watching the 3D talking- head) and working memory (integrating 3D
talking-head and the pronounced word) in the long term memory and apply it

precisely.

Mayer’s modality principle was also applied in this research. According to the
modality principle as suggested by Mayer (2001), students are better able to acquire
knowledge when a multimedia message is spoken, rather than simply displayed as on-
screen text. Moreover, when pictures and text are both visually presented, the visual
channel] will be overloaded, consequently leaving the verbal channel unused (Mayer,
2001). Therefore, if text is presented in audio form, it can be processed by the verbal
channel, while the visual channel processes visual information (Mayer, 2001).
However, the question arises as to why this principle applies for 3D talking-head
linguistic learning aids. Text might be helpful in assisting learners in determining the

syllable break for correct pronunciation. Further study is needed to address this issue.



14

By adapting these theories and principles per the literature overview, the
researcher proposes a conceptual framework of 3D talking-head mobile device

application for the purpose of pronunciation learning, as depicted in Figure 1.5.
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Based upon the conceptual framework developed, it is believed that the
distance learning with MALL leads to an active, creative, and socially interactive
process. Learners construct new ideas based on their past and current knowledge
attained throughout the pronunciation practice. They are therefore able to comfortably
learn at their own pace and develop a new way of learning pronunciation by watching,
listening and pronouncing words by referring to the 3D talking-head on mobile
devices. This approach also directs study in allowing the targeted learners to focus on
their ability to learn without the guidance of a real teacher on their own learning pace,
anytime and anywhere. In the mean time, the aspect of non-realistic yet proper
modeled features of human like 3D talking-head also plays an important role in

eliminating an uneasy feeling and promoting comfortable experience in learning.

When the learners use 3D talking-head as their pronunciation assistant, they
perceive the practice in working memory structure via two channels, namely the
visual channel and the verbal channel. Facial expressions with automated lip sync
strategy of 3D talking-head animation will be processed by the visual channel, while
the pronounced word and text will be concurrently processed by the verbal channel.
By using both channels, the issue of limited capacity may be minimized. However,
questions arise about the usage of text in the application. Even though text is
categorized as verbal information, it is represented in a visual form. The viewers
require extra effort to transform it from visual to verbal representation, so extra
processing is needed in working memory. Nevertheless, excluding text in
pronunciation learning may cause difficulties among learners in terms of identifying
the syllable brakes for proper pronunciation. This study will identify a solution for this

issue.
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Besides addressing limited capacity issue, dual-channel activation shows
potential for promoting active processing in the working memory. When
corresponding visual and verbal representations are simultaneously processed in
working memory, reference to or activation of the verbal system by the visual system
(or vice versa) will occur. The learner might at this point develop a more accurate
mental model of the pronounced word. This will help the learner to process
knowledge acquired from the sensory memory through listening and watching the 3D
talking-head in working memory through integrating facial expression with lip sync
(visemes), pronounced word (phonemes), and prior knowledge for adequate schema
acquisition. Adequate schema acquisition is important for accurate schema formation
to be stored on more-or-less permanent basis in the long term memory. As a result,
when learners came across the same word in the future, they may have an improved

pronunciation level of the respective word.

1.3 Problem Statement

In acquiring good English communication skills, pronunciation plays an important
role in shaping language (Wei, 2006; Wong, 1993, Rajadurai, 2001; Breitkreutz et al.,
2001; Derwing, 2003). In past studies, the main issue regarding mastering English as
second language has been neglecting pronunciation (Gilakjani & Mohammad Reza,

2011).

This also happens in Malaysia. As stated by Pillai (2008), “More often than

not, the teaching of pronunciation is largely ignored, or gets side-lined as teachers
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scramble to deal with all the other elements in the English language syllabus and to

prepare students for examinations” (p.42).

In addition, there is not enough stress given to the teaching of pronunciation in
the classroom (Nair et al, 2006; Pillai, 2008; Rajadurai, 2006). Moreover, a study
involving twelve English as Second Language (ESL) instructors in Malaysia found
that the target respondents felt that they did not have adequate time to teach
pronunciation and that they did not know how to do so effectively (Nair et al, 2006).
Another study was conducted by Pillai and Jayapalan (2011) with a total of 150
students, presenting 50 each from three classes in a secondary school in Klang Valley.
The study indicated that most of the students indicated that they sometimes learnt
pronunciation during their English lessons (Form 1 = 23%; Form 3 = 18%; and Form
5 = 23%). Again, this shows that there are inadequate time spend in teaching

pronunciation.

An interview was carried out by the researcher as initial input of the study, in
which the researcher interviewed a school teacher from Ipoh, Perak. The interviewed
teacher was also an examiner of the Sijil Pelajaran Malaysia (SPM’s) oral test. In the
interview, the teacher stated that poor pronunciation is one of the reasons behind poor
English communication skills among students. According to the teacher,
pronunciation is one of the scoring criteria for school-based oral tests (Appendix A).
This will also eventually effect the students’ overall achievement in the subject.
However, the teacher mentioned that there is no separate syllabus or class at the
moment for pronunciation improvement. This is due to inadequate time during school

hours to conduct pronunciation class; eventually, the English teachers have to give
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priority to the school curriculum in order to complete the syllabus on time before the

exam.

The above becomes a major issue when these learners leave school and
advance to the tertiary level, at which time English verbal communication is no longer
part of their formal study and must be learned at their own pace. Eventually, due to the
emergence of mobile learning, Mobile Assisted Language Learning may help in
resolving this issue. However, there is a dearth of research in the area of teaching and
learning pronunciation via mobile applications in Malaysia; this study is expected to

fill this gap.

1.4 Research Objectives

The objectives of this research are as follows:

Development:

1. Development of 3D talking-head prototype with audio and text for MALL

(MALL 1).

2. Development of 3D talking-head prototype with audio alone for MALL

(MALL 2).

3. Development of audio and text alone prototype for MALL (MALL 3).
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Research:

1. To identify whether 3D talking-head with audio and text MALL (MALL 1)
significantly contributes to retaining the correct pronunciation acquisition in
comparison with 3D talking-head with audio alone MALL (MALL 2) and

audio and text alone MALL (MALL 3).

2. To determine usability and the user satisfaction of the 3D talking-head within

the audio and text MALL applications.

1.5 Research Questions

1. Does MALL 1 significantly contribute to retaining the correct pronunciation

acquisition in comparison with MALL 2 and MALL 3?

1.6 Hypotheses

Hal. MALL 1 significantly contributes to retaining the correct pronunciation

acquisition in comparison with MALL 2 and MALL 3.
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1.7 Significance of the Study

This research contributes to English as second language acquisition in
Malaysia generally, especially among tertiary level students. It will not only
contribute to good communication skills generally but also produce graduates with
good pronunciation skill. Hence, it can produce graduates without any Malaysian

accent (Manglish), which most foreign employers and lecturers discourage.

Therefore, it will also indirectly contribute to the inclining of employability
rate in both locally and internationally among Malaysian graduates, as English
communication skills are one of the main factors influencing employability. This will
also help undergraduates who intend to pursue their postgraduate studies in foreign
countries, as English communication skills are an important criteria for good academic

results.

In addition, this research also will provide an opportunity in tertiary education
for a new approach to enhance the language learning process, rather than maintaining
the status quo of mere static presentation. This will result in an interesting method of
learning as it engages with a device which preferred by most of the youngsters
nowadays, based on the survey conducted by the Malaysian Communications and

Multimedia Commission on mobile phone users (2009).
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Moreover, it will provide the luxury of student learning at their own pace and
time via mobile technology, which eventually will make language learning a lifelong

process, even after they graduate.

This research also will demonstrate a new approach and new method in mobile
learning in Malaysia since there has been little research done on MALL. Besides that,
this will result in bringing Malaysian education up to the current world education
trend, which is mobile learning. This research will demonstrate a 3D character
animation method for creating a talking-head with realistic facial expression and

automated lip synchronization.

At the same time, this will provide an opportunity to examine whether this
application is suitable to run on an Android platform mobile device which eventually
will pave a path to develop more 3D based educational mobile application in the
future. On the other hand, this will also provide the opportunity for integrating the
Multimedia element, namely 3D and mobile technology with education, in order to

produce a conducive virtual learning environment.



1.8 Limitations

This research is limited on few areas, mainly the device used to conduct the study, the

respondents, and the mobile device operating system.

The respondents

This research is focused on the Malaysian tertiary level students, as these students will
not have any formal study on verbal English communication skill in tertiary
education. It is only focused on Malaysian tertiary level students generally, without

considering any ethnic groups, since these will be considered in a future study.

The device used

The main limitation of the research would be the allocation of devices to test or
experiment the applications developed, since it involves the budget to obtain the large
number of mobile devices for the targeted respondent. The type of mobile device will
be limited to a 7-inch tablet as the features included in the device will be appropriate

for the study conducted.
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The mobile device operating system

The mobile device operating system will be limited to only Android platform, since it
is believed to be platform friendly with the application developed and is compatible

with most of the media and programming languages.

The content

The number of words inserted in the application will be limited only to 10 difficult to
pronounce words or commonly mispronounced words. It is limited to 10 words as
development of 3D models will take time. On the other hand, the storage of the

mobile device also needs to be taken into consideration, since 3D models with audio

might consume more space.

1.9 Definition of Terms

1. Tertiary level
Tertiary level also referred to as third stage, third level, or post-secondary
education, and is the educational level following the completion of a school
providing a secondary education, such as a high school, secondary school, or

university-preparatory school.



25

. MALL

MALL refers to an approach to language learning which is assisted or

enhanced through the use of a handheld mobile device

. CALL

CALL refers to computer-assisted language learning.

3D Talking-head / Talking-head
3D Talking-head or Talking-head refers to computer generated animated
character, lifelike video character or just a person on a website that is able to

talk and hold a conversation with human users.

. MALL 1

3D talking-head with audio and text MALL

. MALL 2

3D talking- head with audio-alone MALL

. MALL 3

Audio and text-alone MALL

. Lip synchronization / Lip sync
Lip synchronization or lip sync is a technical term for matching lip movements

with sung or spoken vocals.
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10.

11.

12.

13.
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Animation
Animation refers to a simulation of movement created by displaying a series of

pictures or frames.

Mobile phone
Mobile phone refers to is a device that can make and receive telephone calls

over a radio link whilst moving around a wide geographic area.

Android
Android refers to an operating system for mobile devices such as mobile
devices and tablet computers. It is developed by the Open Handset Alliance

led by Google.

Mobile device

Mobile device refers to is an electric device which its user can easily move.

CG
CG is an acronym for a computer graphic which depicts the use of a computer
to produce and manipulate pictorial images on a video screen, as in animation

techniques or the production of audiovisual aids
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1.10 Conclusion

Animation has made a significant contribution in education industry in various
subjects for the past few decades. It also has important contribution in second
language acquisition based on some of the recent studies. This can be seen through the
emergence of CALL and MALL which included Multimedia elements particularly

animation as an aid in the existing system or application.

Animation, specifically 3D talking-heads, has been developed in the recent
studies as virtual teacher in learning second language. However, there has been scarce
research done on mobile device based applications. As has been demonstrated, mobile
learning is becoming trendier in the educational field. This also includes language
learning. Mobile assisted language learning shows growing bodies of development in

assisting language learning.

All these approaches have been introduced to ease the process of second
language acquisition. The main issue involved in acquiring a second language
effectively is pronunciation, and it is one of the reasons learners do not acquire good
verbal communication skills. This also happens in Malaysia, resulting in one of the
major issues in the employability rate among graduates. Highlighting that, this
research is important to identify the effects of various multimedia principles on 3D
talking-head mobile device application in improving English pronunciation for

effective communication.



CHAPTER 2

LITERATURE REVIEW

2.0 Introduction

This chapter begins with a discussion on the involvement and types of animation in
education, as well as specific use cases. It also describes previous research on
animation in education and the theories involved. The last part of this section

describes the use of animation in language learning.

The following section of the chapter reviews developments in Computer
Assisted Language Learning (CALL) and animation, as well as the emergence of
mobile learning to aid language learning. Development of animation in MALL and
the overall development of language learning were also discussed in this section. This
discussion helps in drawing the implications of integrating animation and mobile

learning in improving language learning. Finally, a review on the importance of
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learning pronunciation for good communication is also presented. This is to further

strengthen the reason of developing a 3D talking-head MALL application.

2.1 Animation in Education

Animation improves the learning process by creating an interesting learning
environment. Animation has a potential role in improving the learning process,
particularly in promoting profound understanding of the subject matter (Mayer &
Moreno, 2002). Several series of empirical studies performed over the last decade
have showed that animation plays numerous instructional roles, including attracting
and directing attention, representing domain knowledge about movement, and
explaining complex knowledge phenomena (Park, 1998; Park & Gittelman, 1992;
Rieber, 1990). From this research it may be surmised that animation has potential
benefits compared to static visuals. Animation has been used as a teaching aid in
many subjects such as mathematics, science and chemistry in order to enhance the
understanding of a subject matter (Aktas, Bulut, & Yiiksel, 2011; Burke, Greenbowe,
& Windschitl, 1998; Sanger, Phelps, &Fienhold, 2000). The types of animation used

in learning technology would be normally 2D and 3D animation.

In comparing both 2D and 3D animation in enhancing teaching and learning, it
can be said that 3D models and animation has greater influence in motivating the
students and provides better understanding (Wangpipatwong & Chittrakarn, 2009;
Chittaro & Ranon, 2007). However, this also depends on the content that will be used

with the animation as well. | The way in which an animation is constructed has been
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considered 'a limitation in promoting successful learning, apart from how it is
perceived and conceptualized (Chan & Black, 2005). Individuals’ internal
visualization processes and their mental model development contribute to developing
effective animation that aids learning. This involves the learners’ limited working
memory capacity and any perceptual and cognitive demands that animation require of

them, particularly for beginners (Chan & Black, 2005).

2.2 Animation in Language Learning

Referring back to as animation for aiding education, animations have also been
inserted as part of multimedia learning to aid language learning (Sundberg, 1998).
Language learning has gone through many years of improvement, including
technology-based methods, ever since the eighties. This includes the use of film,
radio, television, language labs with audio/video tapes, computers, and interactive
video (Cunningham, 1998). Traditionally, students who learn English as a second
language had to depend only on texts and audio materials such as cassette tapes,
records, and radio for learning and practice (Xiao & Jones, 1995). However, recently
the use of film and video in learning English has provided a new way of acquiring it
as a second language (Xiao & Jones, 1995). Unfortunately, has also led to a decrease
in interest in learning due to lack of interactivity in the existing methods of acquiring
English as a second language (Xiao & Jones, 1995). At this time, animation has
evolved to become an aid in learning English as a second language or English as a

foreign language.



This has been demonstrated in few studies related to acquiring English as a
second language. A study conducted by Lin, Chen & Dweyer (2006) examined the
effects of static visuals and computer generated animations in facilitating immediate
and delayed achievement in the English as a Foreign Language classroom. The study
showed that computer generated animated visuals used in acquiring English as a
foreign language have a more effective impact than static visuals when the
instructional objectives were to produce lower level learning outcomes involving
factual knowledge. Examples of such knowledge include memorization of vocabulary
or application and simple grammar rules in sentence-making. Another study
conducted by Choi and Clark (2006) on cognitive and affective benefits of an
animated pedagogical agent for learning English as second language indicated that
use of animated pedagogical agents can be both entertaining and engaging for
learning English. On the other hand, the study also showed cognitive efficiency of
multimedia systems. The study demonstrated that learners with low prior knowledge
were able to produce higher learning scores at a given amount of mental effort when
they interacted with an animated pedagogical agent compared to a system with

simpler multimedia elements.

Looking into animated pedagogical agent in aiding language learning,
pedagogical agents have recently gained increased interest in educational research
(Atkinson, 2002; Baylor & Ruy, 2003; Moreno& Mayer, 2000). Pedagogical agents
are animated characters designed to function in an educational setting for facilitating
learning (Shaw, Johnson & Ganeshan, 1999). They are also known as talking-heads
with speech, facial expressions, and gestures that implement pedagogical strategies

(Graesser, Chipman, & King, 2008). 3D animated talking-heads are widely used for
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web services or as an agent to replace a real human (Lun, n.d). In addition, these
talking-heads may appear as a virtual tutor or teacher in learners’ computers and
eventually contribute in various aspects of language learning process, from reading to
pronunciation to conversation and practice (Busa, 2008). 3D talking-heads or virtual
language tutors which simulate real human-like tutor in the computer has contributed
to language learning, especially for conversational purpose and learning
pronunciation. The use of 3D talking-heads also subsequently improved the learning

process of a new language (Chen & Massaro, 2011).

Learning a new language is a significant challenge for all walks of life;
therefore, animated virtual tutors show a potential approach to language learning
(Massaro, 2006a). In addition, there are many individuals who have language
disabilities, and these need additional instruction in language learning (Massaro,
2006a).However, these needs are not met due to lack of skilled teachers and
professionals to give them individual attention (Massaro, 2006a). To solve these
issues, they will find alternative ways to cope, such as using books or other alternative
media. Unfortunately, these alternatives are not customized to a particular individual;
this is where animated language tutor or animated talking-head have been introduced
for aiding language learning (Massaro, 2006a). On the other hand, the face is an

essential part of human body in conveying the correct message (Massaro, 2006b).

Visual information from the movements of the lips, tongue and jaws enhances

lucidity of audio understanding in a noisy environment (Massaro, 2006b).Thus, visual



speech information may play an important role in helping learners distinguish words,

which would be difficult to do with audio alone (Jesse & Massaro, 2010).

Speech is also enriched by the facial expressions, emotions, and gestures
produced by a speaker (Massaro, 1998). Likewise, another experiment was conducted
by Liu, Massaro, Chen, Chan and Perfetti (2007), on the use visual speech for training
Chinese pronunciation. For experimental purposes, 101 students of an introductory
Chinese course at Carnegie Mellon University participated. The students used a web-
based learning program. Each participant was randomly assigned to one of the three
training conditions. Each training condition consisted of two sessions of training and
two sessions of testing. In the first session, all participants received audio-only
training by hearing the sound of a native Mandarin speaker (a female speaking a
Beijing dialect) pronouncing 23 Mandarin syllables with the Pinyin spelling presented

on the screen.

After this first session, participants immediately took the first testing session.
After one week, participants logged back into the learning program to complete the
second training session, in which participants were randomly assigned to one of the
three different training conditions. In condition 1, the training method simply repeated

the audio-only training in session 1.

Participants in the other two conditions had visible speech added to the same
sounds that were presented in the first session. Those subjects in condition 2 learned

from the sound and face of the same speaker, and those subjects in condition 3 learned



from the same sounds, but now aligned with Bao, a modified version of Baldi a 3D
talking-head modified to speak Mandarin. In the third training condition, Bao’s
visible articulators were shown. At the end of the second training session, participants
did the second test. In both the first and second tests, their pronunciations of the 23
syllables were recorded without any time constraint. Two independent native
Mandarin speakers blind coded the participants’ pronunciation of the 23 syllables on
initial onsets and final rimes, respectively, on a scale from 0 (incorrect), 1 (correct but
not accurate) to 2 (accurate). The performance on initials and finals were separately
analyzed by a logistic model, which modeled the probability of improvements of test

2 over test 1.

Table 2.1

Least square mean percentages of improvement after session 2 based on a logistic

model (Liu, Massaro, Chen, Chan and Perfetti, 2007)

Initials | Finals

Audio-only SOl 34.2

Human face 54.5 39.6

Synthetic Baldi | 51.5 46.4

Significant improvement of Baldi over audio-only was observed in teaching

final pronunciations (Liu et al., 2007). Therefore, from the study Liu, et al. (2007)



concluded that visual speech provides significant benefit for learners to improve their
pronunciation. In conclusion, these principles all need to be considered in developing
an animated talking-head as a personal tutor for an individual to learn at their own

pace.

2.3 Animation and Cognition

Animations have been increasingly integrated in educational technologies since the
early 1980s (Ainsworth, 2008). There are several reasons for developers and
researchers to use animations in their instructional design; one of the reasons include
the cognitive demands of a learning task (Tversky, Morrison, & Bétrancourt, 2002).
In many of Mayer’s studies in terms of connection between animation and cognition,
it has been demonstrated that students learn deeply from animation and narration
compared to narration alone (Ainsworth, 2008). According to Schnotz and Rasch
(2005), there are two ways that animations may aid cognitive processing. The first is
the enabling function of animation, in which animations can provide additional
information which cannot be displayed in pictures; this allows for additional cognitive
processing. The second is the facilitating function, in which animations are able to
help learners build active mental models of situations with external support. This

shows that animations make the cognitive processing easier.

In addition, the learner engages in three important cognitive processes (Mayer

& Moreno, 1998). The first cognitive process is selecting incoming verbal



information to give way to a text base input and applying incoming visual information
to an image base input (Mayer & Moreno, 1998). The second cognitive process is
organizing, where knowledge is applied to the word base input to create a verbally-
based model of the system and apply it to the image base to create a visually-based
model of the system (Mayer & Moreno, 1998). Finally, the third process is
integrating, which occurs when the learner builds connections between related events

in the verbally-based model and the visually-based model (Mayer & Moreno, 1998).

Consequently, this relates to Mayer’s modality principle. To test the modality
influence, Moreno and Mayer (1999) conducted two experiments involving an
animation depicting the process of lightning. In experiment 1, students simultaneously
viewed on-screen text presented near the animation or far from the animation, or
simultaneously listened to a narration (Moreno & Mayer, 1999). In experiment 2, they
simultaneously viewed on-screen text or listened to a narration, viewed on-screen text
following or preceding the animation, or listened to a narration following or preceding
the animation (Moreno & Mayer, 1999). Both experiments revealed a modality effect
in which students learned better when verbal input was presented auditorily as speech
rather than visually as text (Moreno & Mayer, 1999). However, it has recently been
shown that under certain conditions, visual texts may be preferable (Stiller, Freitag,

Zinnbauer & Freitag, 2009).

Instructional pacing appears to be one of the conditions that describes such
effects (Stiller, Freitag, Zinnbauer & Freitag, 2009). Stiller, et al. (2009) investigated
the effects of pacing and text modality on cognitive load and performance. The study

demonstrated that learner-paced, visual text instruction was the most efficient (Stiller,



et al., 2009). This condition can be also applied to the 3D talking-head with audio and
text MALL. In order to pronounce accurately, a learner should know the word stress

shown in syllable breaks.

To pronounce the stress pattern of a word clearly, the proper number of
syllables needs to be produced (Pronunciation, 2011). To show this, the syllable break

needs to be placed as text in the application.

2.4 Facial Expression and Lip Sync in 3D Talking-head Animation

In current usage of talking-head, facial expressions are also one of the concerns to
make the language learning more efficient and robust (Wik & Hjalmarsson, 2009).
Previous studies in the field of neuroscience, cognitive science, and psychology have
shown that emotions have a significant role in attention, planning, reasoning, learning,
memory, and decision making (Picard, 1997). Emotions also play a role as a
motivator influencing perception, cognition, coping, and creativity (Johnson, Rickel
& Lester, 2000; Picard, 1997). In teaching pronunciation, the use of non-verbal
features such as facial expressions and gestures has become particularly important

(Brown, 2007).

On the other hand, non-verbal communication tools such as tone of voice,
body posture, facial expression, and gestures can help a teacher to make the classroom
interesting and motivate students to engage actively in class activities (Sime, 2006). It

also helps enhance students’ learning capability and their ability to recall information
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(Allen, 2000; Lazaraton, 2004). This eventually retains the knowledge as perceived by

the students when learning pronunciation.

In fact, in recent studies on learning pronunciation, new methods and
methodological prediction has been introduced, such as full-frontal communicativity
(Rodgers, 2001). Full-frontal communicativity is one of the 10 scenarios introduced
by Rodgers (2001), which engages all aspects of human communicative capacities
such as facial expression, gesture, tone and so forth to shape the teaching of second
language in the 21% century (Rodgers, 2001). At the same time, lip synchronization is
one of the main features of a talking-head (Lun, n.d). Since English is a language
which depends upon airflow, lip shape, tongue position, teeth position and jaw
movement (Baxter, 1993), the process of learning pronunciation may basically be
practiced through watching lip-syncing activities (Sumby & Pollack, 1954; Beno1™ &

Le Goff, 1998).

2.5 Computer Assisted Language Learning

An upwelling technology-based training has occurred since the introduction of

computers 50 years ago (Graesser, Chipman, & King, 2008).

Existing research has supported that students learn better from most of these
advanced learning environments compared to classroom lecture, reading textbooks,
and non-interactive control circumstances (Graesser, Chipman, & King, 2008).

Likewise, Malik and Shabbir (2008) and Saba (2009) also emphasized on the
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effective usage of technology to fabricate new opportunities for independent learning
as one of efforts to increase students’ achievement. This situation also affected the
way students acquire second language. The use of these new technologies and
multimedia elements for language learning and teaching has become a method of
acquiring a second language, and is known as computer-assisted language learning

(CALL) (Gamper & Knapp, 2002).

Existing advances in ICT have changed the roles of language teachers and
learners (Park & Son, 2009), requiring learners to be active participants in the
learning process rather than passive recipients, since they control their own learning
in a technology-enhanced learning environment (Brown, 1991). In a technology-
enhanced environment, learners can manage their own learning process by collecting
information and understanding it by themselves (Park & son, 2009). The classroom
becomes more learner-centered, and learners are able to make their decisions and
work independently on subject matter (Park & Son, 2009). Dunkel (1990), asserted
the possibility of using computer technology as a tool could increase the language
learners’ self-esteem, vocational preparedness, language proficiency and overall
academic skills. In fact, many literature reviews have asserted the benefits of CALL

in acquiring second language.

This review includes the exploration of the application of certain technologies
in specific language areas (Liu, Moore, Graham & Lee, 2002). Hypermedia
technology, such as linking and interactive capabilities, has been discussed as a tool to
enhance vocabulary learning (Liu, 1994) and reading comprehension (Hult, Kalaja,

Lassila & Lehtisalo, 1990). Moreover, usage of video and audio is also considered as
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an advantage to support comprehension practice (Chun & Plass, 1997). On the other
hand, multimedia technology in assisting CALL has also been assumed to provide
true enriching contexts which are important in language learning (Kramsch &

Andersen, 1999).

2.6 Animation in Computer Assisted Language Learning

Looking into multimedia technology in assisting CALL, animation has played an
important role. The trend of CALL and Computer Assisted Pronunciation Training
(CAPT) in aiding second language acquisition is carried out using embodied
conversational agents or animated virtual talking-heads. This is due to their ability to
create a virtual human-like tutor which is more beneficial compared to the desktop
metaphor as an instructional interface (Wik & Hjalmarsson, 2009). Since CALL can
be implemented outside of the classroom, animations and audio used in a CALL
system have been proven to be important elements of effective English language
learning tools. It is appropriate for combination with standard curriculums and
appropriate design features to achieve what is the natural outcome of a traditional

classroom (Alqudah & Abdulsalam, 2013).

On the other hand, users interacting with animated agents spend more time
with the system, since they believe it performs better and they find the system
interesting to interact with, compared to interacting with animated agents on a desktop
interface (Walker et al., 1994; Koda & Maes, 1996; Lester & Stone, 1997; van

Mulken & Andre, 1998). Moreover, speech is multimodal and communication
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normally 'is done mnot just verbally but also through facial expression (Wik &
Hjalmarsson, 2009). This demonstrates that visual information supports speech

perception (Sumby & Pollack, 1954).

It has been asserted that embodied conversational agents or virtual talking-
heads are able to give feedback on articulations that a human tutor may find difficult
express (Wik & Hjalmarsson, 2009). Virtual reality displays of the face that show the
position and movement of intra-oral articulators together with a speech signal may
improve the learner’s acquisition and production of new language sounds, by
demonstrating the relationships between speech sounds and the gestures (Engwall,
2008). However, at the moment CALL is moving slowly towards mobile assisted
language learning, since mobile learning is the fast growing element in education

technology.

2.7 Mobile Assisted Language Learning (MALL)

Mobile learning has been growing rapidly and aids the informal learning environment
and also increases the learning time outside class room (Derakhshan &
Khodabakhshzadeh, 2011). Pettit and Kukulska-Hulme (2007) assumed that early
generations of mobile learning projects preferred to offer formally-designed activities
which were carefully designed by educators and technologists, and by using emerging
technologies that were not yet widely available or well-understood. However,
currently many learners own mobile devices which enable them to easily engage in

activities, which are motivated by their personal needs and conditions of use,
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including those activities which need to be done while travelling and on the move
(Kukulska-Hulme, Traxler& Pettit, 2007; Pettit & Kukulska-Hulme, 2007). Mobile
learning now has a large impact on secondary and tertiary learning process; many

researchers have explored the techniques used and the devices used.

Mobile learning has also evolved in terms of medium of delivery from laptops
to netbook and now to smart phones such as iPhones and Android phones. A research
paper presented by Herrington, McKenzie, Pascoe, McConney, MacCallum, and
Wright (2010), have concluded that introduction of the iPhone and iPod Touch to
School of Education in Murdoch University caused them to become a medium of
change to the habitual teaching and research of the school by using the new emerging
technologies. Schools in South Asia are also beginning to develop this new
technology to improve the standard and the method of learning, such as that
implemented at Cempaka Schools which were the first schools in South Asia to
receive the Apple Distinguished School status for innovative use of technology in the
classroom in 2002 (Education on The Go, 2009). Rapid emergence of research and
practices in mobile learning development shows that mobile technologies can
effectively be used as learning and communication tools by a wide range of learners

in a variety of settings (Kukulska—Hulme, 2010).

Mobile learning has given the luxury of learning anytime, anywhere, providing
ubiquitous learning for any type of student (Godwin Jones, 2005; Kadyte, 2004;
Kukulska-Hulme, 2005). At the same time, mobile learning is also one of the reasons
behind facilitating lifelong learning (Valk, Rashid, & Elder, 2010). Mobiles can

support great amount of learning that occurs in between everyday life’s activities, as



well as learning that occurs spontancously in unprepared settings outside of the
classroom or outside of the usual environment of home and office (Valk, Rashid, &
Elder, 2010). They enable learning that occurs across time and place, as learners apply
what they learn in one environment to developments in another (Sharples, Taylor &
Vovoula, 2005; 2007). Mobile learning thus creates situations where education
becomes learner-centered, in which the learner has greater responsibility for the

learning process instead of being passively fed information by an instructor.

Colpaert (2004), observed that throughout the history of CALL, periods of
professional development have been followed by periods of beginners’ development
in a new field. He wondered whether “the mobile hype will burst out as soon as tools
become available allowing teachers and researchers to develop their own mobile
applications and tools” (p.262). This hype that Colpaert (2004) referred to was the rise
of Mobile Assisted Language Learning (MALL), which is now rapidly becoming a
reality as these tools are now owned by teachers and learners (Motteram & Stanley,
2011).With mobile phones combined with current education, there is a potential to
provide a rich learning environment for learners (Stockwell, 2010). In recent years,
Mobile Assisted Language Learning (MALL) has appeared as a new teaching aid in
the educational field (Chinnery, 2006). Many researchers believe only just in-class
activities are not sufficient for effective language learning and that learners should be
given the opportunities to learn a language beyond the classroom activities as well
(Saran, Seferoglu & Cagiltay, 2009). Development of technology, particularly in
mobile devices, actually has paved the path for educational improvement, especially

in mobile language learning.
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Research and studies have been carried out to prove that mobile learning can
enhance and ease the learning process for different groups of learners, especially in
MALL (Idrus, 2011; Sood, 2010; Fotouhi-Ghazvini, Earnshaw, Haji-Esmaeili, 2009).
The development of mobile and wireless technologies has opened up a huge array of
possibilities in the domain of language teaching (Joseph & Uther, 2009). Several
methods have been used in order to improve the language learning using mobile
application, such as using multimedia messages in improving pronunciation (Saran,

Seferoglu & Cagiltay, 2009).

2.8 Animation in Mobile Assisted Language Learning

Multimedia has made a significant contribution to MALL. In recent studies,
researchers explored the usage of multimedia messages via mobile phones for
improving language learners’ pronunciation of words (Saran, Seferoglu & Cagiltay,
2009). In research done by Saran, Seferoglu and Cagiltay (2009), they concluded that
from the comparison among three different modes of delivery which were web base,
handouts and MMS, students in the MMS delivery mode groups performed better
than handout and web groups. The elements used in the MMS delivery mode were 2D
animated images. However, usages of animation, particularly 3D animation in
assisting language learning, are mostly computer based such as 3D talking-head

system. There has been research done on implementing 3D talking-head on mobile
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phones as voice interactive services, but there has been scarce research done on the

use of 3D talking-heads in mobile devices in assisting language learning.

2.9 Effects of Proper Pronunciation towards Good Communication

As mentioned earlier, the integration of animation in CALL and MALL to aid second
language acquisition is a new development in language learning over the years.
However, the question arises on why are all these issues and development needs to be
considered, especially in improving good communication skill through pronunciation.
Good English communication starts with proper pronunciation (Saran, Seferoglu &
Cagiltay, 2009). Correct pronunciation is essential for a listenerto understand the
communication or conversation (Giba & Ribes, 2011). Improving pronunciation has a
positive effect on learning a second language, which the learners can gain the skills
needed for effective communication that will increase the overall communicative
power (Gilakjani & Mohammad Reza, 2011). Morley (1998) also acknowledged that

pronunciation plays an important role in overall communicative proficiency.

Learners, who start to learn English after their school years, will usually have
severe difficulties in mastering lucid pronunciation and the difficulty increases with
age (Gilakjani & Mohammad Reza, 2011). There are several factors that affect the
acquisition of pronunciation, such as speaking a native language, which involves the
accent effects the fluency in acquiring the language, the age of the learners,

motivation the learners receive to learn, the opportunity for the learners to learn, the
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learners’ attitude towards learning pronunciation, the time the learners have and many

others (Gilakjani & Mohammad Reza, 2011).

Many learners who learn English as second language have difficulties with
English pronunciation, even after many years of learning the language, which
eventually might lead to difficulty in finding jobs (Gilakjani & Mohammad Reza,
2011). On the other hand, in numerous language programs the teaching of
pronunciation is neglected, as many studies concluded that only a slight relationship
exists when teaching pronunciation in the classroom to attain proficiency (Gilakjani,

2012).

This situation is worrying when it comes to tertiary level students who will
face job searching challenges after their undergraduate studies. The standard of
English among Malaysian youngsters is actually declining; the communication
problem among school leavers, especially in English oral or written communication,
is the biggest problem for employers. The standard of English among Malaysian
youngsters is declining and this has been clearly documented (Azizan & Mun, 2011).
“The communication problem among school leavers, especially in English either in
oral communication or writing is the biggest grouse among employers”, states the

Malaysian Employee Federation (MEF) (Azizan & Mun, 2011).

In several surveys done by Ministry of Higher Education in 2008 as
documented in 2005 World Bank report on Malaysia Firm Competitiveness,
Investment Climate and Growth, among others, showed that graduates' employability

rates are based on their English as their main weakness, whereby many cannot speak
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or write proper English (Azizan & Mun, 2011). MEF executive directors believe that

this leads to difficulty in getting jobs in the private sector (Azizan & Mun, 2011).

Therefore, many efforts have been taken in order to assist the pronunciation
skills development, such as online based pronunciation programs, Computer Assisted
Language Learning (CALL), Mobile Assisted Language Learning (MALL), talking-

head system, paid lip service and so forth.

2.10 Conclusion

Animation has made a significant contribution to the education industry among
various subject matters for the past several decades. It also has made important
contributions to second language acquisition based on some of the recent studies. This
has been demonstrated through a number of multimedia learning theories.
Animations, specifically 3D talking-heads, have been developed in the recent studies
as a virtual teacher in for learning a second language. This can be seen through the
emergence of CALL and MALL, including multimedia elements, particularly
animation, as an aid in the existing system or application. Animation, specifically 3D
talking-heads, has been developed in the recent studies as virtual teacher in learning
second language. However, there has been little research done on mobile device-
based applications. Mobile learning is becoming trendier in aiding the education field,

which also includes language learning.
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Mobile assisted language learning shows growing bodies of development in
assisting language learning. All these approaches have been introduced in order to
assist in the process of second language acquisition. The issue involved in acquiring
second language effectively is pronunciation; it is one of the reason learners do not
acquire good verbal communication skill. This also happens in Malaysia, becoming a

major issue in the employability rate among graduates.



CHAPTER 3

DESIGN AND DEVELOPMENT

3.0 Introduction

In every instructional material design and development process, there should be an
instructional design model referred as the development procedure guide. There are
numbers of instructional design models can be used in order to practice‘ a more
systematic development process. Basically, there are four main phases that most of
the models shares, which are analysis, design, development and evaluation (Boyle,
1997). All these procedures or phases are inherited from the ADDIE model since the
1950s (Irlbeck, Kays, Jones, & Sims, 2006). Adding to that, Kruse (2002) stated that
there are more than 100 different instructional design models, but almost all are based

on the ADDIE model.
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However, developers or students who use the model to develop instructional
materials face difficulties in determining the tasks that need to execute in every phase
(Ahmad Zamzuri, Laili Farhana & Syamsulaini, 2012). This is due to the architecture
of the model being represented by words, and in order to understand it clearly, each
phases need to be explained in detail (Ahmad Zamzuri, Laili Farhana & Syamsulaini,
2012). At the same time, this might also cause confusion, since the explanation of
each phase varies from one author to another (Ahmad Zamzuri, Laili Farhana &
Syamsulaini, 2012). Therefore, detailed design model namely DIDEA has been
developed recently at Sultan Idris Education University in the Instructional Design
Theory course (Ahmad Zamzuri, Laili Farhana & Syamsulaini, 2012). DIDEA is the
acronym for the five phases which are Determine, Illustrate, Development, Execute
and Analyze. Each phase contains the sub tasks which help in explaining the function
of each phase better, which in contrast does not have in most of the existing
instructional design models. As a result, DIDEA model was used in the mobile device
application development for this study. In mean time, ADDIE model was also referred

to further affirm the development process.
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3.1 Determine

In DIDEA model, Determine process is the main and first part in the procedure. In this
process, there are six sub activities that need to be determined before proceeding to the

next process.

3.1.1 Objective:

The objective to develop the MALL with 3D talking-head is to introduce an
alternative method in assisting students to improve their English pronunciation
skills, which eventually might improve their overall communication skills.
This will also give them a new experience in learning through mobile devices

with the virtual tutor assistance.

Main objective:

i) After 15 minutes of pronunciation practice of ten difficult to

pronounce English words using the MALL, the students will be

able to pronounce the practiced words more precisely.
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Sub objective:

i) To expose the students to the current method or trend of learning by
using the mobile platform to enhance learning of the content in an
interesting way.

it) To change the overall students' perception of assuming that mobile
devices as a mere entertainment and communication device to a

more useful device.

3.1.2 User

The target users of this pronunciation practice application are tertiary level
students. The tertiary level students are chosen due to English verbal
communication skill is no longer part of their formal study, and they need to
learn it at their own pace. Apart from that the next level after their tertiary
studies, would be hunting for a job where good English communication skill is

a crucial criterion that an employer will look for in the candidate.
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3.1.3 Content

In particular, to further affirm the research need which is to identify the words,
test was conducted among 16 students in an English class. Students were
given a list of 20 commonly mispronounced and difficult to pronounce words
which were identified through online resources and discussion with English
teachers (Appendix B & Appendix C). From the test, it was concluded that
there were 15 students with poor pronunciation skills (Appendix D). From this
test also, it was concluded that, out of 20 commonly mispronounced and
difficult to pronounce words, only 10 words that most of the students could

not pronounce well (Appendix E).

3.1.4 Method

Drills strategy was selected as a pedagogical approach for MALL. Drills process
model, which was highlighted by Allessi & Trollip (2001) was used as a guideline.
Based on this strategy, a word can be selected by the students, and upon selection, the
screen on how to pronounce this word will be displayed. The students could practice
by following the content displayed. This process can be repeated according to
student'’s preferences. In this study, the maximum drill length decided was around 15

to 30 minutes to avoid students from getting bored (Allessi & Trollip, 2001).



55

3.1.5 Platform

Mobile devices with Android 2.1 or higher were the preferred platform. For
this study, 7 inch tablet was the choice.

This is due to learners who learnt extensively by using larger screen, learn
better compared to learners who learnt using small screen (Maniar, Bennet &
Gal, 2007). Furthermore, 7 inch tablet is an affordable mobile device, which
might be a user preferable device in future. Adding to that, most of this cheap

device runs on Android platform.

3.1.6 Software

The software used to develop the MALL applications were:

3.1.6.1 Autodesk 3ds Max:

It is 3D computer graphics software for creating 3D animations, models and
images. The software was used to model the 3D talking-head and the morph

movement of the model. This software was also used to render the model.



Figure 3.3. Morphing of different visemes in Autodesk 3Ds Max
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3.1.6.2 Unity 3D:

It is a cross-platform game engine with a built-in IDE developed by Unity
Technologies. Unity is primarily used to create mobile and web games, but
can also deploy games to console or the PC. As for this application
development, it was used to create the mobile based application interface, to
animate the lip sync and to code the program for android mobile platform. In
order to complete the lip-sync morph from 3ds Max, a lip-sync tool for Unity

namely Tagarela was used.

statasialy

Smnd e ayifable biw

Figure 3.4. Unity 3D ilnterface
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Unity 3D was also used to code the scripts for the prototype since it can

support code written in C# and Javascript.

ityEngina;
G3ing Nysters. Collections:

ublic class MeaiingCizptsy *
ongBhaviaur, {

publis GUITE st rive anis
public Rast araav:

pablic ficat arsabiaigh
*piabhe GUISkin homaShing

- public string prevErzhetiame;

public ing nestScenstisme;
. publis Textire homesins - -
pulsli Tevture quitbing:

ouibli Taxtufe prieyBid;;
publi Testuure plavetn;
public Txstire rxtEtn;

£ Uk this T atilization
vt Stark (3

Figure 3.5. Unity 3D interface with sample code screen
3.1.6.3 Tagarela Lip Sync Tool for Unity:

Tagarela is a tool for adding lip sync and facial performances to 3D

models easily, flexibly, and quickly. It was used to animate the lip sync

and facial expression with the pronounced audio.
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Figure 3.6. Tagarela lip sync tool for unity

3.1.6.4 Sound Forge 10.0:

This is sound editing software, which was used to record and edit the

pronounced audio of the chosen commonly mispronounced words.
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Figure 3.7. Sound Forge Pro 10.0 interface

3.1.6.5 Adobe Photoshop CS5

This is the photo-editing tool which was used to edit the texture of the

model and also the buttons of the application.



61

Figure 3.8. Adobe Photoshop CS5

3.2 Illustrate

The second part in DIDEA model was illustrating process. In this phase, the designs to be

followed throughout the development process were shown in the visual form.
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3.2.1 Flow chart:

The prototype begins with the welcome screen. From there, students can select to
navigate into the menu screen, which they can choose the words to begin their
practices. When the students choose a word to practice, they will be introduced to a
screen with the word’s syllable break and 3D talking-head. Following that, the
students can select the “next” button to navigate to the full pronunciation screen
where they can practice with 3D talking-head. This process slightly changes for the
other two prototypes based on the research objectives. For the prototype of the 3D
talking-head with lip sync and audio, the screen starts with the welcome screen and
from there students can select to navigate into the menu screen, which they can
choose the words to begin their practice. This will navigate them to the full
pronunciation screen where they can practice with 3D talking-head. No text assistance
included in this prototype. For the prototype of audio and text only, the screen starts
with the welcome screen and from there students can select to navigate into the menu
screen, which they can choose the words to begin their practice. When the students
choose a word to practice, they will be navigated to a screen with the word’s syllable
break. Following that, the students can select the “next” button to navigate to the full
pronunciation screen, where they got to practice with audio alone. No 3D talking-head

assistance included in this prototype.
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These prototypes used both hierarchical and linear navigational structure.
Hierarchical navigational structure allows the students to return to the higher level of
the navigation which is the menu screen to choose the word of their choice to practice
(Rosenfeld & Morville, 1998). Non-linear navigational structure such as hierarchy
also gives learner control in which; it increases effectiveness, efficiency, and
motivates learners (Martin, 2008). Besides, other variables that influence the level of
learner control are prior knowledge, student strategy and ability, learning progress,
complexity of material and familiarity with the subject (Depover & Quintin, 1992;
Hannafin, 1984; Milheim & Martin, 1991; Steinberg, 1989). Where else, linear
navigational structure was also used in the prototype to let the students know that
there are still screens left to view and also to let them know that they are able to go
one step back to view the previous screen (Krug, 2000; Nielsen, 1999). The linear
navigational structure was mainly used in content part, which was deemed

appropriable for drills strategy.



Welcome
Screen

v

Menu

aegis mischievous

archipelago  pronunciation

cache suite
cavalry ubiquitous
foliage voluptuous
Screen with
syllable
break
Full
pronunciation
screen
Meaning of
word screen
| | [
Credit
Screen

Figure 3.9. Flow Chart
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3.2.2 Story Board and Interface

The interface design for the MALL application will be simple and the usage of heavy
graphics is less since considering the download time and the launching of the
application. The text, graphic, video, audio and animation used in this application
were mainly based on human computer interaction design principles. The application
will start with a welcoming screen. The content of the welcoming screen would be the
title of the application, and a button to continue to the next screen (Alessi & Trollip,
2001). In the following screen, there will be ten words option for the students to
choose from for the pronunciation practice. There will be instructions on the top of
the practice screen to inform the students to select the options. This will be
implemented for all three types of prototype. In each prototype there will be a menu
which is the list of the difficult to pronounce and commonly mispronounced words.
When the students select the particular word, they will be navigated to the syllable
break with 3D talking-head screen. When the students select the “play” button on this
screen, the 3D talking-head will pronounce the word by following the syllable break.
Apart from the play button, there will be also other navigational buttons on the screen
such as, home, next, previous and exit button. The exit button will be displayed in
every screen to allow the students to exit whenever they feel like stop using the
application (Alessi & Trollip, 2001). Furthermore, application of the exit button suits

well for the instruction with drills methodology (Alessi & Trollip, 2001).
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When the students select the “next” button, they will be directed to the full
pronunciation practice screen. In this screen, the students can select the “play” button
to repeat the 3D talking-head pronouncing the word again. Following that, in the full
pronunciation screen, the students can select the “next” button to see the word’s
meaning or select the “home” button to go back to the menu screen, or select the
“exit” button to see the credit screen and leave the application. This design is similar
to the remaining two prototypes, which are the prototype of 3D talking-head with
facial expression, lip sync and audio and the prototype of audio and text only. The
only difference would be, in the practice screen of 3D talking-head with lip sync and
audio, will not have the text and as for the prototype of audio and text only, the screen

will only contains audio and text alone.

X

English pronunciation and
vocabulary enrichment app
for non-native speakers

Teacher Johan
volume 1

Figure 3.10. Welcome screen
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Select the word below to practice
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Figure 3.11. Menu screen of word selection for practice
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Figure 3.12. Syllable break screen
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Figure 3.13: Full pronunciation practice screen
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Figure 3.14. Credits screen

68



O ® &

Figure 3.15. Full pronunciation practice screen without text
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Figure 3.16. Practice screen with text and audio alone
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IS

Cavalry
Meaning:

Soldiers who fought on
horseback

S >

Figure 3.17. Screen with meaning

3.3 Development

The development of the application was based on the illustration and functional features
of human computer interaction design principles. Below are the techniques and principles

employed to develop the application:
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3.3.1 Principles

3.3.1.1 Text principle

The texts used in this application are less which is mostly applied for
instructional purpose and also due to the limited screen size of a
smartphone. The instructional text that should be read first placed at the top
of each practice screens and main screen (Galitz, 2007). The colour used for
the text is in contrast with the background for easy reading (Fenrich, 1997).
The font choice for this application would be from san serif category which
is Verdana. This font face was chosen due to good readability on screen
display than the serif fonts which is more suitable for printed output
(Huges, 1999; Peck, 2003). The font selection for each screen would be

standard.



Figure 3.18. Sample screen with instruction text

Figure 3.19. Sample Screen with syllable break text
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3.3.1.2 Graphic principle

The graphic used for this application is for the background and as a
decorative purpose at the welcoming screen (Figure 3.20). The background
image used is very simple to ensure clear visual of the animated video. The
decorative graphic used at the background is moderate since this

application is an instructional material (Khayrazad Kari, 2012).

TEACHER JOHAN
volume 1
English pronunciation and
vocabulary mridmm‘t app
for m-nltiva gﬂf’m

Figure 3.20. Sample screen with graphic
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3.3.1.3 Audio principle

The amount of audio used in the application is only for the purpose of
pronouncing word. It was ensured that the audio is clear to enable students
to listen the pronounced word effectively. Moreover, audio also gives a
multilingual support to teach the students to pronounce (Fenrich, 1997).
The voice used for pronouncing, was Malaysian English linguistic expert’s
voice. This is to ensure that the students feel comfortable and familiar with
a more localized experience. It is also due to avoid any foreign accent and

slang influencing the pronunciation.

3.3.1.4 Video principle

The video used in this application is actually the animation file which was
converted into video file. The video file used will be smaller in size due to
reduce the download time and to save the memory usage of the mobile
device. At the same time, smaller video size also will save the limited
storage space in the mobile device. The video length was limited to twenty
to thirty seconds to make it fast pace, which is suitable for drills purpose.

Fast paced drills appeal to the students’ sense of achievement and enhance
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fluency compared to slow paced drills draws complaints from students that

the drill is slow (Alessi & Trollip, 2001).

3.3.1.5 Animation principle

Animation will be one of the main concerns of the application since it was |
used to identify the effectiveness in MALL condition. The animation
element used was the 3D talking-head with facial expression and lip sync.
Besides that, it is also used as an instructional purpose (Fenrich, 1997).
The instructional purpose would be to show the students how to pronounce
a word via the lip movement and the facial expression supported with
audio. The face of the 3D talking-head model is more to non-realism face

since non-realism appearance has its own advantages.

According to Ruttkay & Noot (2000), below are the advantages of a non-

realism character design:

i.  Expressions can be exaggerated using non-realistic features
ii.  There is much freedom in designing relatively the human

face resemblance
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iii. It has some creative touch, which makes them more likable
by the user compared to the real human face.

iv.  Ifthe face appearance trying not to be real the user does not
have high expectations towards its realism performance as
they would compare to the real human being face
appearance.

v.  Cost saving since it does not require special technology

equipment to model and to animate.

Figure 3.21. Sample screen with animation
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3.3.1.6 Colour principle

Usage of too many colours would normally make the interface look
distracting (Fenrich, 1997). The background image used for this
application is light blue which basically has high contrast with the dark
text (Fenrich, 1997). Light blue has been chosen as the background colour,
since it is categorized as cool colour which gives the calm and relaxing
feel to the students (Kallem, 2012). This will also enable the students to
learn the content comfortably. Besides that, there was no colour used as
video’s background, in order to make it as the focus point. The colours
used also were consistent throughout the whole application which enables

the students to locate the information easily (Fenrich, 1997).
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Figure 3.22. Sample screen for colour usage

3.3.2 Visible

The visible functionality of the application would be the menu buttons which are
used to select a word to pronounce, to go to the main screen with practice options
and to view the credits screen. Buttons with label are used rather than just
hypertext since it will be easier for touch selection on the touch screen base
mobile device. The user friendliness of the application and the effectiveness of the
user interface depend on the students’ interaction during the practice period and

also the user friendliness of the device used.
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3.3.3 Invisible

The invisible functionality of the application would be the global control buttons
used without text on it. The developer believes that the symbol used on the button
is globally understood and globally used symbols such as home, next, previous
and exit symbol. In another word, it contains unambiguous picture indicating
clearly its purpose (Alessi & Trollip, 2001). Apart from that the layout of the
application is also composed in a consistent manner whereby, home and exit
buttons are placed on top of the content where else play, next and previous buttons
are placed at the bottom of the content to avoid confusing the learners (Alessi &

Trollip, 2001). As an overall layout composition, the developer believes to produce a

quality and user friendly interface to the users.

3.3.4 Instruction

The instruction in the application is clearly stated on each of the navigational
screen. Labeled buttons are available for the students to select easily (Figure
3.18). The text used on the buttons is readable and easy to understand (Alessi &
Trollip, 2001). An introduction class was held by the developer among the
students and the linguistic tutor to give a brief understanding on how the

application works prior to studies.
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3.4 Execution

This phase was to deploy and test the prototype of the 3D talking-head mobile device
application. This phase was carried out to make sure all the necessary function works
well. There are several important process need to be done before the application can be

used successfully.

3.4.1 Installing

The linguistic tutors and the students were provided with the device with the
application installed in it for the testing purpose. If the application is not installed
in their respective devices, they need to get the application from the developer and
install it in their device, since the application is yet to be published in the Android

market. The installation process is similar to any Android apps.

3.4.2 Configuring

There were no specific configurations need to be done on the application. The app
can be used by just installing it in any compatible devices. It is actually ready to

be used. The students and the tutors just need to launch the application from the
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application list in the device. Upon launching of the application, the tutor and

students can follow the visible and invisible instructions on the screen to practice.

3.4.3 Training

The linguistic tutor plays the role of moderator in assisting the students during the
in class practice. The tutor is also responsible in ensuring the students who
participate in the practice, use the application actively. The tutor will also explain
the objective of the practice, how to use and when to use. The delivery will be
completely using the mobile device and mostly will be self-learning, since it will

be guided by the 3D talking-head.

3.44 Implementation

The prototype was test-run and implemented on several students and lecturers
throughout the development process. The prototype was also analyzed in terms of
the content and the design. Two linguistic experts examined and validated the
content of the prototype and two instructional design experts examined and

validated the overall design and presentation of the content. Usability and user
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satisfaction test was also implemented at the final stage of the development before

the effectiveness test.

3.5 Analyze

Analyzing activities was done throughout the development process and stages as reported
in previous phases. The analyzing process was not only limited in terms of physical
appearance and the usage of the application but also includes the overall performance,
mainly the effectiveness of the 3D talking-head with facial expression practice. The

effectiveness test will be reported in following chapters.

3.5.1 Information

The informational data for analyzing purpose were gathered through reading,
observation, interview and from the experts’ advice as reported in previous

phases.
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3.5.2 Effectiveness

Effectiveness of the teaching and learning process was measured through the oral
test. The effectiveness studies will be reported in the following chapters. As for
the usability and user satisfaction, test was conducted once the design and
development processes were wholly completed. The usability and user satisfaction
questionnaire, which was adapted from Post-Study System Usability
Questionnaire (PSSUQ), was used to obtain feedback from the participants. The
questionnaire developed was a modified version of the Post-Study System

Usability Questionnaire (PSSUQ).

The questionnaire consists of 21 items, which were divided into seven
categories namely design/layout, functionality, ease of use, learnability,
satisfaction, outcome/future use and errors/system reliability (Appendix F). The
questionnaire’s item are 7-point scales with 1 for strongly agree, followed by next

numbers in sequence with the end point 7 for strongly disagree.

The study participants were 105 Bachelor Degree in Design students,
whdse ages ranged from 19 to 21. The study was performed in the lecture hall that
lasted for 30 minutes. The basic function of the prototype was explained by the
instructor before the students were allowed to explore the application via 7 inch

tablet at their own pace. The participants explored the application for about 15
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minutes and they were allowed to ask question and discuss throughout the session.
The session ended with participants answering the questionnaire. Basically,
Cronbach Alpha of usability and user satisfaction questionnaire was .97 indicating

that overall the scales had acceptable reliability (Appendix G).

Design/Layout: Overall in design and layout aspects, the learners liked the
interface of the application (M=3.18, SD=1.34), organization of the information
presented was clear (M=3.14, SD=1.38), and the interface was pleasant to use

(M=3.38, SD=1.35).

Functionality: The application has all the functions and capabilities that the
learners expected (M=3.38, SD=1.47), the information retrieved from the
application was effective in helping them to complete related tasks (M=3.22,
SD=1.45), and the learners agree that all the features in the application functions

well (M=3.19, SD=1.61).

Ease of use: The learner agree that the application was simple to use (M=2.70,
SD=1.58), the information needed was easy to find (M=3.05, SD= 1.50), the
information provided was clear (M=2.93, SD=1.53), and overall, the application

was easy to use (M=2.70, SD=1.50).
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Learnability: The learners agree that it was easy to learn to use the application
(M=2.86, SD= 1.52). They found that, there was not too much information to read
before able to use the application (M=3.01, SD=1.54). They also agree that the
information provided by the application was easy to understand (M=2.95,

SD=1.44).

Satisfaction: In general, the learners felt comfortable using the application
(M=2.97, SD=1.57). They also enjoyed exploring the application (M=3.00,
SD=1.39), and overall they were satisfied with the application (M=3.00,

SD=1.56).

Outcome/Future Use: The learners agree that they could become productive
quickly using the application (M=3.06, SD= 1.47). They were convinced that the
application could improve their pronunciation skill (M=3.08, SD=1.63), and based
on their current experience using the application, they would use it regularly

(M=3.12, SD= 1.47).

Errors/System reliability: The learners agree that whenever they made mistake
using the application, they could recover easily and quickly (M=3.09, SD=1.422).
They agree that the application gave error messages that clearly told them how to

solve the problem (M=3.33, SD=1.65).
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Overall outcome of the questionnaire clearly indicates the learners’ satisfaction of

Teacher Johan Android App.



CHAPTER 4

RESEARCH METHODOLOGY

4.0 Introduction

For this research purpose, a 3D talking-head MALL application entitled Teacher
Johan with three different multimedia presentation strategies were developed. This
chapter describes in detail the methodology of study that covers the research design,

participants, test instruments and the method of data collection and analysis.
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4.1 Research Design

This quasi experimental study investigated the effects of three different multimedia
presentation strategies of 3D talking-head MALL on the learning achievement of
students with low English pronunciation skills. Independent variable is the
multimedia presentation strategies of 3D talking-head MALL, whilst the dependent
variable is the post-test performance. Basically, the research design is three groups
pre-test post-test approach, which all the three groups are experimental group. In
detail, group one was assigned with the first strategy which is 3D talking-head with
audio and on-screen text, group two was assigned with the second strategy which is
3D talking-head with audio alone and group three was assigned with the third
strategy which is audio and on-screen text only app. The study was conducted

separately for all the groups in the controlled lab environment.

Brief explanations were given about the features of the app to ensure the
smoothness of students’ exploration throughout the learning process. Prior to the
study, the students were required to undergo the pre-test to determine their pre-
existing pronunciation skills of the selected words. Students in each group were given
15 minutes of learning time which was deemed suitable based on the literature and
observation done during the development phase. Each student was provided with one
7 inch tablet for the mobile learning purpose. Post-test was conducted immediately
upon completion of the learning process. The same instructor conducted the study

session of all the groups.
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No verbal guide from the instructor happens throughout the learning process. In

summary, the research framework is depicted in the Figure 1.4 as follows.

3D talking-head
Pre-test ———— [ — Post-test Group 1
Text + Audio
- 3D talking-head
-test .
re-tes Y .  e— Post-test Group 2
Audio
- Text + Audio
re-test = enmm—————-— Post-test Group 3
15 seconds 15 minutes 15 seconds

Figure 4.1. Research framework

4.2 Participants

The research participants were 60 college students, whose age ranged from 18 to 20,
enrolled in the Diploma in Multimedia Application program and undergoing similar
Essential English Communication course. 60 students with pronunciation difficulty
were identified through the oral test done prior to the study, which was conducted by
a specifically designated linguistic tutor. These sixty students were then divided into
three groups with 20 students each with balanced proportions of gender in each group.

Random stratified sampling technique was used to group them equally.
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Random stratified sampling technique has been conducted by splitting the population
into strata, which is by gender equally. Each group was divided with 10 male students

and 10 female students.

4.3 Test Instrument

Pre-test and post-test were used on the three groups that undergo the three different
multimedia presentation strategies respectively. Pre-test and post-test were oral test
that only measure the pronunciation performance of the selected words. The tests
required students to read the word list given loudly within 15 seconds. Since it
consumed time to assess all the three groups immediately, which contains sixty
students in total, the test was videotaped and later given to the examiners to assess. By
videotaping, also ensures the examiners have ample time to evaluate the students’
performance precisely, whereby, they could replay the video accordingly. Three
English lecturers who are expert in linguistic were appointed to assess the students’
performance to ensure the reliability of the result. The examiners assessed the
students’ performance based on the oral test score sheet (Table 4.1) and schema
(Table 4.2), which was adapted from existing Malaysian Education Certificate oral
assessment score sheet. The score sheet and schema was also validated by two
English linguistic lecturers. The average grade from the three examiners was used as
the final score of the students. Meanwhile Table 4.3 explains in detail on duration

taken for each process.



Table 4.1

Oral test score sheet

Name:

IC No:

Group:

Type of practice attained:

Assessment: Test 1

Score

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Word 8

Word 9

Word 10

OOOOOOOOOE
0l0lO/I0/0/0/I0/[0/0]©.
0/0]0/10/0/0/0/(0/0]©.

OOEOIOOOIOOO®
0)0] 001000000,

0)0] 001000000,

Total score

Examiner Name:

Signature:

Student’s Signature

Date:




Table 4.2

Criteria for score achievement
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Score Construct Criteria /Description

Excellent 6 Pronounce fluently | Excellent, correct and
using correct and clear pronunciation with
acceptable good articulation,
pronunciation intonation, word stress

and rhythm

Good 4-5 Pronounce clearly | Correct pronunciation
using correct and most of the time. Ability
acceptable to articulate clearly using
pronunciation proper/correct/acceptable

word stress/ rhythm and
intonation

Satisfactory 3 Pronounce clearly | Effort made to articulate
using correct and clearly, with number of
acceptable words wrongly
pronunciation pronounced which do

not distort meaning.
Generally satisfactory
word stress, rthythm and
intonation but may
occasionally suffer.

Weak 2 Pronounce clearly | Frequent errors in
using correct and pronunciation, word
acceptable stress and intonation but
pronunciation meaning fairly

clear/comes through/ is
not distorted/ may be
distorted.

Very weak 1 Pronounce clearly | Attempts to articulate
using correct and clearly but marred by
acceptable poor pronunciation,
pronunciation intonation, word stress

and rhythm

Note. Adapted from existing Malaysian Education Certificate school based oral scoring

criteria




Table 4.3

Duration for testing process

Activities (in temporal order) Duration (in minutes)
Pre-testing 0.15 (for each student)
Familiarizing with MALL 5
Learning / Training 15
Post-testing 0.15

4.4 Data Analysis

Overall, the scores obtained was analyzed statistically with one-way analysis of
covariance (ANCOVA) with the pre-test scores as covariate were used to identify if
there is any significance difference in the post-test scores among students in the 3D
talking-head with audio and text MALL in comparison with the 3D talking- head with
audio alone MALL and audio and text alone MALL in retaining the correct
pronunciation acquisition. ANCOVA can be used when we have a two-group pre-test
and post-test design, with the pre-test scores are treated as a covariate to control for
pre-existing differences between the groups (Pallant, 2007, Coakes & Steed, 2007).
This makes ANCOVA very useful in situations when we have quite small number of

sample sizes and only small or medium effect sizes (Pallant, 2007).



CHAPTER 5

RESULTS

5.0 Introduction

This chapter discusses the results of the study on the effects of various modality
principles on the 3D talking-head MALL on pronunciation learning among tertiary

level students.

Independent variable of this study is the 3D talking-head MALL with three
different presentation strategy. The dependent variable is post-test scores administered

following completion of the learning process.
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The data obtained through this study has answered the research question which was:

1. Does 3D talking-head with audio and text MALL has significant contribution
in retaining the correct pronunciation acquisition in comparison with 3D

talking- head with audio alone MALL and audio and text alone MALL?

The analyzed data was then discussed based on the alternative hypothesis of the study

as follows:

Hal. 3D Talking-head with audio and text MALL has significant
contribution in retaining the correct pronunciation acquisition in
comparison with 3D talking-head with audio alone MALL and audio

and text alone MALL.



5.1 Data Analysis
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The tables below display the raw scores and the differences between the pre- test and

post-test scores of each student for all three types of MALL.

Table 5.1

Raw scores of each student for MALL 1

MALL 1:3D HEAD + AUDIO + TEXT

Student _ .  Pre-Test : ‘ . Post-Test '

Examuner | Examiner 2 Exammer 3 Min Exanuner 1 Examiner 2 Exanuner 3 Min
1 21 20 I8 19.67 34 36 33 35.00
2 22 21 18 20.33 41 40 38 39.67
3 27 23 23 25.00 40 41 37 39.33
4 26 25 23 24.67 42 47 34 41.00
3 22 21 18 20.33 40 41 36 39.00
6 20 26 27 24.33 39 38 34 37.00
7 21 23 I8 20.67 43 40 36 39.67
8 24 26 23 24.33 42 43 39 41.33
9 26 27 24 25.67 4G 41 39 40,00
10 24 29 28 27.00 43 46 36 39.67
i1 19 25 20 21.33 30 36 36 34.00
12 36 33 36 35.00 48 50 49 49.00
13 26 25 25 2533 3¢ 40 37 38.67
14 i3 24 25 2133 43 48 45 435.33
15 24 26 26 25.33 46 39 38 39.00
16 24 16 28 26.00 43 45 46 44.67
17 18 24 19 20.33 39 36 33 36.00
18 i6 18 19 17.67 43 46 40 43.00
19 24 26 22 2400 51 49 360 50.00
20 15 18 16 16.33 44 48 45 45.67
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Table 5.2

Raw scores of each student for MALL 2

MALL 2 : 3D HEAD + AUDIO

Student Pre-Test Post-Test
Examiner 1 Examiner 2 Exanuner 3 Min Examiner I Examiner 2 Examiner 3 Min

1 18 24 16 18.00 33 33 27 31.67
2 13 19 12 14.67 37 36 39 37.33
3 20 21 17 19.33 33 34 34 33.67
4 24 25 23 24.00 42 40 38 40.00
3 18 20 16 18.00 39 38 37 38.00
6 22 23 24 23.00 45 42 40 42,33
7 25 24 25 24.67 43 44 39 4200
g 22 22 20 21.33 41 40 37 39.33
9 19 20 20 19.67 26 30 24 26.67
10 19 18 17 18.00 30 32 22 31.33
11 25 23 23 23.67 38 38 35 37.00
12 26 23 22 23.67 31 34 32 32.33
13 21 23 19 21.00 34 33 38 3500
14 28 25 24 25.67 28 30 26 28.33
15 22 24 22 22.67 36 33 31 33.33
18 29 27 26 27.33 43 44 46 4433
17 26 24 22 24.00 41 46 43 43.33
18 29 27 26 27.33 32 30 30 30.67
19 29 27 23 2633 46 43 42 43.67

17.33 38 34 36 36.00

(o]
(=]
[
K]
—_
)
[
[y
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Table 5.3

Raw scores of each student for MALL 3

MALTL 3: AUDIO + TEXT

Student Pre-Test Post-Test

Exanuner 1 Exanmuner 2 Exantner 3 Min Examiner 1 Examiner 2 Examiner 3 Min
1 21 23 22 22.00 30 33 39 24.00
2 18 21 22 20.33 36 34 35 35.00
3 22 20 19 20.33 37 35 32 34.67
4 24 24 22 23.33 39 37 37 37.67
3 25 24 23 2400 42 40 28 40.00
6 24 25 20 23.00 42 39 39 40,00
7 16 21 17 18.00 36 34 36 3533
8 24 23 26 24.33 I8 38 36 37.33
9 29 29 34 30,67 46 48 49 47.67
10 26 25 22 24,33 41 42 39 40,67
i1 22 21 19 20.67 30 33 33 32.00
i2 28 28 25 27.00 30 31 33 31.33
i3 29 23 25 26.35 41 44 42 42.33
i4 22 20 i8 26.00 41 40 36 39.00
i5 20 22 i8 2000 35 35 34 34.67
i6 21 23 20 21.33 34 32 33 33.00
17 27 23 27 26.33 35 37 29 37.00
18 2 24 21 2400 34 33 35 34.00
19 32 30 28 30.00 42 40 39 40.33
20 24 25 23 24.00 37 335 32 34.67

The data obtained was analyzed through scientific method by using SPSS
software. One-way analysis of covariance (ANCOVA) with the pre-test scores as
covariate was used to identify if there is any significance difference in the post-test
scores among students in the 3D talking-head with audio and text MALL in
comparison with the 3D talking- head with audio alone MALL and audio and text
alone MALL in retaining the correct pronunciation acquisition. The hypothesis was

tested at 0.05 significance level.

Prior to the ANCOVA test, the homogeneity of regression assumption must be
met. Therefore the homogeneity of regression was tested to ensure that there is no

significant interaction between the pre-test and the groups.
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From  the  test (Table 5.4), the interaction was not statistically = significant,
F(2,54)=0.46, p>0.05. Therefore, the assumption was not violated and the ANCOVA
test can be performed. However, to further affirm the findings, the relationship

between the covariate and the dependent variable was checked graphically using

scatterplots.

Table 5.4

Tests between-subjects effects

Dependent Variable: Post-test

Type IIT Sum
Source of Squares df  Mean Square F Sig.
Corrected a
Model 411.36 5 82.27 4.39 .00
Intercept 1044.01 1 1044.01 55.66 .00
Group 36.11 2 18.056 .96 .39
_ 16885 R KU

i

Error 1012.82 54 18.76

Total 88368.44 60
Corrected Total 1424.18 59

Note. R Squared = .289 (Adjusted R Squared = .22)
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Figure 5.1. Linear relationships between the dependent variable and the covariate

From the graph (Figure 5.1), there appears to be linear relationship. The slopes
of the regression lines are roughly parallel, whereby the relationship between the
covariate and the dependent variable is similar for all the groups. This is important
because ANCOVA assumes that the overall relationship between dependent variable
and the covariate is true for each of the three groups. Furthermore, the previous test of
horﬁogeneity of regression confirmed that the assumption was not violated, this is
confirmed here by the fact that the slopes are almost parallel. The R squared values
indicate how strong the relationship is between the dependent variable and the

covariate.
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Following the homogeneity of regression test, the ANCOVA test was
performed. From the one-way ANCOVA test, Levene’s test for homogeneity of
variances was not significant (p>0.05) (Table 5.5), and therefore the data do not
violate the assumption of equality of error variances. This indicates the population

variances for each group were approximately equal.

Table 5.5

Levenes’s test of equality of error variances

Dependent Variable:Post

F dfl df2 Sig.
2.555 2 57 087

Note. Tests the null hypothesis that the error variance of the dependent variable is equal
across groups. Design: Intercept + Pre + Group

Since all the assumptions were not violated, ANCOVA analysis was
proceeded to explore the differences between the treatment groups. The output (Table
5.6) shows that the covariate is significantly related to the dependent variables,
F(1,56)=8.51, p<0.05, partial eta squared=0.13. Therefore the effects of the covariate

must be statistically removed.
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Table 5.6

Tests berween-subjects effects for 3D talking-head with audio and text MALL, 3D
talking-head with audio alone MALL and audio and text alone MALL

Dependent Variable:Post

Type III Sum Partial Eta
Source of Squares Df  Mean Square F Sig. Squared
Corrected 394.14° 3 13138 7.1 00 28
Model ’ \ ) ’ '

Intercept 1114.99 1 1114.99

Total 88368.44 60
Corrected Total 1424.18 59

Note. R Squared = .28 (Adjusted R Squared = .24)

To examine if there is any significant difference in retaining the correct
pronunciation in the 3D talking-head with audio and text MALL, 3D talking-head
with audio alone MALL and audio and text alone MALL application, one-way

ANCOVA test was employed on the post-test results.

After adjusting for pre-test scores, there was significant difference on post-test
achievement of 3D talking-head with audio and text MALL in comparison with 3D
talking-head with audio alone MALL and audio and text alone MALL application,
F(2,56)=5.65, p<0.05, partial eta squared=0.17, with large effect size according

Cohen’s 1998 guidelines (Pallant,2007) as shown in Table 5.6.



Finally, the adjusted mean scores indicate that students in the 3D Talking-head
with audio and text MALL application obtained a better mean score (M=40.70,
SE=0.96) than students in the 3D talking-head with audio alone MALL application
(M=36.73, SE=0.97) and audio and text alone MALL application (M=36.77,

SE=0.96) as shown in Table 5.7.

Table 5.7

Descriptive statistic for 3D talking-head with audio and text MALL, 3D talking-head
with audio alone MALL and audio and text alone MALL

Dependent Variable:Post-test

95% Confidence Interval

Lower
Group Mean Std. Error  Bound  Upper Bound
3D Talking-head with audio and 4. 702 96 38.78 42.63
text MALL
3D talking-head with audio alone 3¢ 73? 97 34.79 38.67
MALL
audio and text alone MALL 36.77% .96 34.83 38.70

Note. Covariates appearing in the model are evaluated at the following values: Pre = 22.91.

The results obtained indicate that overall, 3D Talking-head with audio and text
MALL application has significant contribution in retaining the correct pronunciation
acquisition in comparison with 3D talking-head with audio alone MALL and audio

and text alone MALL, and therefore the alternative hypothesis is accepted.
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5.2 Conclusion

A one-way ANCOVA was conducted in order to examine whether 3D talking-head
with audio and text MALL has significant contribution in retaining the correct
pronunciation acquisition in comparison with 3D talking- head with audio alone
MALL and audio and text alone MALL. The independent variable was the 3D
talking-head with three different presentation strategy and the dependent variable was
the post-test scores administered following completion of the learning process. Scores
of pre-test administered prior to the commencement of the learning process were used

as the covariate.

Table 5.8

Summary tests between-subjects effects

Partial Eta
Source df Ms F Sig. Squared
Bre 1 156.50 8.51 .01 13
Group 2 103.86 5.65 .01 17

Error 56 18.39
Note. R Squared .28 (Adjusted R Squared =.24)
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Table 5.9
Summary of descriptive statistic

Unadjusted Adjusted

Mode N M SD M SE

3D Talking-head with audio and text 20  40.85 430  40.70 .96

MALL
20 3632 529 36.73 97

3D talking-head with audio alone
MALL 20 37.03 4.00 36.77 .96

Audio and text alone MALL

Note. Covariates appearing in the model are evaluated at the following values: Pre =22.91

Preliminary checks were conducted to ensure that there was no violation of the
assumptions of normality, linearity, homogeneity of variances and homogeneity of
regression slopes. From one-way ANCOVA test, Levene’s test for homogeneity of
variances was not significant (p>0.05), and therefore the data do not violate the
assumption of equality of error variances. After adjusting for pre-test scores, there
was significant difference on post-test achievement of 3D talking-head with audio and
text MALL in comparison with 3D talking-head with audio alone MALL and audio
and text alone MALL application, F(2,56)=5.65, p<0.05, partial eta squared=0.17,
with large effect size according Cohen’s 1998 guidelines (Pallant, 2007) as shown in
Table 5.5. The adjusted mean scores indicate that students in the 3D talking-head
with audio and text MALL application obtained a better mean score (M=40.70,
SE=0.96) than students in the 3D talking-head with audio alone MALL application
(M=36.73, SE=0.97) and audio and text alone MALL application (M=36.77,

SE=0.96) as shown in Table 5.9. This clearly suggests that 3D talking-head with
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audio and text MALL application has significant contribution in retaining the correct
pronunciation acquisition in comparison with 3D talking-head with audio alone

MALL and audio and text alone MALL.



CHAPTER 6

DISCUSSION AND CONCLUSION

6.0 Introduction

This research examined the effectiveness of various modality effects on 3D talking-
head MALL, specifically pronunciation learning among tertiary level students. The
study was conducted by comparing three prototypes which are 3D talking-head with
audio and text MALL, 3D talking-head with audio alone MALL and audio and text
alone MALL. Discussions of the research findings focused on the significant
contribution of 3D talking-head with audio and text MALL in retaining the correct
pronunciation acquisition in comparison with a 3D talking-head with audio alone
MALL, and audio and text alone MALL. Further discussion is related to the

implications of the study, recommendations for future study and conclusions of the

study.
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6.1 Discussion of Findings

The study was conducted to answer the following research question:

1. Does 3D talking-head with audio and text MALL have significant contribution
to retaining the correct pronunciation acquisition in comparison with 3D

talking- head with audio alone MALL, and audio and text alone MALL?

Animation plays potential role in improving human learning process,
particularly in promoting a more profound understanding of the subject matter (Mayer
& Moreno, 2002). In line with this argument, an animated pedagogical agent such as
3D talking-head or virtual language tutor, which simulates real human like tutor in the
computer, has been created for aiding language learning. The use of 3D talking-heads
also subsequently improved the learning process of a new language or second
language (Chen & Massaro, 2011). Even though there are dozens of audio and text
based talking dictionaries available online, the inclusion of animated pedagogical
agent seems beneficial for pronunciation learning, especially for non-natives learning
difficult-to-pronounce English words. English is a language which depends upon
airflow, lip shape, tongue position, teeth position, and jaw movement (Baxter, 1993),
and may be practiced through watching lip-syncing activities (Sumby & Pollack,
1954; Beno1” & Le Goff, 1998). In addition, facial expressions are also among the

concerns to make the language learning more efficient and robust (Wik &

Hjalmarsson, 2009).
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These features, which could be incorporated in the 3D talking-head, might contribute
to effective pronunciation learning among non-native speakers. This research’s
findings further affirm the argument. Findings showed that students in the 3D talking-
head with audio and text MALL learning condition, outperformed students in the 3D

talking-head with audio MALL, and audio and text alone MALL.

The belief that speech and language science and technology evolved under the
assumption that speech is a solely auditory event appears not totally true (Massaro,
Liu, Chen & Perfetti, 2006). Multiple sources of information to identify and interpret
the language input undoubtedly promote better pronunciation learning. It may be
concluded that 3D talking-head with audio and text MALL, which combines visual
information in the form of 3D talking-head and verbal information in the form of
audio and on-screen text, promotes better pronunciation learning. The value of the 3D
talking-head is mostly dependent on depicting lip-syncing activities. Visual
information from the movements of the lips enhances lucidity of audio understanding,
specifically in a noisy environment (Massaro, 2006b). A 3D talking-head as a
pedagogical agent could also increase the motivation and confidence level of the
students in acquiring the correct pronunciation, since it acts as a virtual tutor. From
observations throughout the study, students in the 3D talking-head with audio and text
MALL seemed more excited in exploring the application than in the other two
strategies. This might also have influenced the outcome of the study. Therefore,
further study examining the motivation and confidence level aspects and its effects on

pronunciation learning is vital.
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Meanwhile, the importance of listening in language learning and its role in
helping the learner overcome barriers has long been acknowledged. Likewise, in this
study audio plays an important role in teaching the students to pronounce. When
students are exposed to visual information and audio together, they are able to
intégrate them with the preexisting knowledge, resulting in meaningful schema
acquisition. This happens when corresponding verbal and pictorial representations are
in working memory at the same time (Mayer, 2002). However, in learning
pronunciation apart from 3D talking-heads as visual information, visual text or on-
screen text also plays an important role. To pronounce the stress pattern of a word
clearly, the proper number of syllables must be produced (Pronunciation, 2011). In
order to show this, the syllable break was placed as text in the application. From the
observation and the result obtained, it was proven that on-screen text has caused a

significant difference in the score achieved by students.

On the other hand, the finding of this research seems not in favor with Moreno
and Mayer’s (1999) modality principle. Moreno and Mayer (1999) concluded that
students learned better when verbal input is presented auditorily as speech, rather than
visually as text. However, based on the study conducted, this principle is not true for
pronunciation learning. A combination of audio and on-screen text could offer
significant contribution in retaining the correct pronunciation acquisition. Thus, it
may be concluded that 3D talking-head with audio and text MALL promotes better
pronunciation learning than the other two prototypes. This is due to the application
combining visual information from the movements of the lips, which enhances the
fluency of the audio understanding, audio which helps integrate visual with verbal

information, and on-screen text or visual text, which helps the students to pronounce
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clearly. Even though, 3D talking-head with audio and text MALL application has
proven to play an important role in helping learners distinguish how to pronounce
difference words, question arises whether the same retention rate can be achieved
among students when examining words in context comparing words in isolation? This
is due to, students are only practicing to pronounce the word in isolation in this study.
Thus, this study suggests a potential future study should be in comparing words in

context besides words in isolation in retaining the correct pronunciation acquisition.

Surprisingly, students in the 3D talking-head with audio MALL, and audio and
text alone MALL learning conditions obtained a similar mean score. As previously
discussed, both of these applications are actually lacking one of the elements crucial
for effective pronunciation learning. Therefore, both of these applications performed
with a similar outcome in retaining the correct pronunciation acquisition with the help
of either audio or on-screen text. This again affirms that combining 3D talking-head
with audio and on-screen text would give a better retention rate for acquiring the
correct pronunciation. Therefore, this statement supports the research findings of both
studies by Liu, et al. (2007) on importance of visual speech in learning pronunciation,
as well as and Stiller, et al. (2009) research findings on importance of text presented

visually in learning pronunciation.
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6.2 Implications of Findings

4The research findings shows that a 3D talking-head with audio and text MALL has
significant contribution in retaining the correct pronunciation acquisition. However,
comparing the mean score of the remaining two prototype showed that audio and text
alone MALL demonstrated only a slightly higher score without a significant
difference. This shows that both applications are lacking in including one of the
elements, which would be 3D talking-head with audio MALL application does not
include the on-screen text, where else, audio and text alone MALL does not have the
3D talking-head. Combining all these elements which are 3D talking-head, audio and
on-screen text, would undoubtedly make a significant contribution to learning a new
language, especially in learning how to pronounce difficult words by non-native

speakers.

6.3 Conceptual Framework

As discussed earlier, this research theoretical framework is grounded on Mayer’s
Cognitive Theory of Multimedia Learning and Mayer’s Modality Principle. However,
from the research it has been demonstrate that modality principle is not applicable for
this study. Based upon the conceptual framework developed, it is believed that that
the distance learning with MALL leads to an active, creative, and socially interactive
process. Learners thus construct new ideas based on their past and current knowledge

attained throughout the pronunciation practice. They are therefore able to comfortably
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learn at their own pace and develop a new way of learning pronunciation by watching,
listening, and pronouncing words referring to the 3D talking-head on mobile devices.
This approach also directs study by allowing the targeted learners to focus on their
ability to learn without the guidance of a real teacher and at their own learning pace,
anytime and anywhere. The aspect of non-realistic yet proper modeled features of
human like 3D talking-heads also plays important role in eliminating creepy feeling
and promotes comfortable experience in learning. Further study looking on this aspect

would be interesting.

When learners utilize a 3D talking-head as their pronunciation assistant, they
perceive the practice in working memory structure via two channels, namely the
visual channel and verbal channel. Facial expressions with automated lip sync
strategy of 3D talking-head animation will be processed in visual channel, while the
pronounced word and text will concurrently be processed in verbal channel. By
utilizing both channels, the issue of limited capacity could be minimized. However,
question arises on the usage of text in the application. Even if text is categorized as
verbal information, it is represented in visual form. The viewers need extra effort in
transforming it from visual representation to verbal, whereby extra processing is
needed in the working memory. Nevertheless, excluding text in pronunciation
learning might cause difficulties among learners in identifying the syllable breaks for
proper pronunciation. Thus, this study identified a solution for this issue. Two of the
prototypes developed used on-screen text in displaying the syllable break and these
prototypes obtained a higher min score in comparison with the prototype which was

developed with 3D talking-head and audio alone.
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Therefore, this research finding is not in line with Moreno and Massaro
(1999), which stated that students learned better when verbal input is presented

auditorily as speech, rather than visually as text.

Besides addressing limited capacity issue, dual-channel activation has shown
potential in promoting active processing in the working memory. When
corresponding visual and verbal representation are processed simultaneously in the
working memory, referential or activation of verbal system by visual system (or vice
versa) will occur. The learner at this point might develop a more accurate mental
model of the pronounced word. This will help the learner process the knowledge
acquired from the sensory memory through listening and watching the 3D talking-
head in the working memory through integrating facial expression with lip-sync
(visemes), pronounced word (phonemes) and prior knowledge for adequate schema
acquisition. Adequate schema acquisition is important for accurate schema formation
to be stored on a more-or-less permanent basis in the long term memory. In the future,
when learners come across the same word, they will have improved pronunciation
level of the respective word. Figure 6.1 depicts the conclusive conceptual framework

based on the outcome of the study.
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6.4 Contribution of the Study

- Many non-native speakers facing difficulty in using English as second language due to
poor pronunciation skills (Fraser, 2000). The standard of English among Malaysian
youngsters is actually declining; the communication skills among school leavers is
viewed poorly by employers. This also happens among undergraduates. The initial
findings for the research need revealed that poor pronunciation exists among tertiary level
students. However, these students do not have any formal study to learn pronunciation
during the tertiary level. Therefore, CALL and MALL has been developed to fill this gap.
At the same time, there has been scarce research done on the use of 3D talking-heads as

pronunciation learning aid in MALL; this research has filled the gap.

6.4.1 Contribution to multimedia designers

This research has given a clearer view of designing for a mobile based educational
applicatioh. Thus, this research also has identified the proper integration of the
multimedia elements in order to enhance teaching and learning. On the other hand, it also
gave an opportunity in integrating Multimedia element which is 3D animation and mobile
technology with education, in order to produce conducive learning environment virtually.
This can be seen from the observation done during the study where the students were

excited to use the 3D talking-head application. It also shown that the students feel
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motivated and confident when given the chance to learn repetitively through the drill
methodology. This research is considered among the first research using 3D talking-
heads with audio and text MALL and will eventually contribute to educational

instructional development in Malaysia.

Research findings also revealed and proved that modality principle is not
applicable for pronunciation learning, since on-screen text was effective in teaching the
students on how to pronounce base on the syllable break. Likewise, it supports the
argument of Pronunciation (2011) where, to pronounce the stress pattern of a word
clearly, the right number of syllables needs to be produced. Furthermore this research
also supports the findings of Stiller, et al. (2009), who concluded that under certain
conditions, visual texts may be preferable in reducing mental effort and promoting
performance. Therefore, the term or principle proposed from this research is the multi-
modality principle, since the application with on-screen text, audio and 3D animation

have significant contribution in promoting correct pronunciation acquisition.

6.4.2 Contribution to teaching practitioners

This research will also give an opportunity to tertiary education to identify new
approaches to enhance the language learning process, other than mere static presentation

of the subject. These results in creating an interesting way of learning, since it engages
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with a device preferred by most of the youngsters nowadays, based on a survey
conducted by the Malaysian Communications and Multimedia Commission on mobile
phone users (2009). Moreover, it provides the luxury of learning at their own pace and
time via mobile technology, which eventually makes the language learning a lifelong
learning process even after they graduate. For this reason, to guide the teaching
practitioners, a manual on how to coach students to utilize the mobile devices for their

self-learning using the application will be produced.

6.4.3 Contribution to the body of knowledge.

The research highlighted the relevant multimedia principles that are cognitively affective
in helping students to use mobile pronunciation learning applications. Also, the
conceptual framework developed for this research will be useful for the future mobile-
based educational application development and mobile-based multimedia application

development.

6.5 Suggestions for Future Study

This study examined the effectiveness of modality principle on 3D talking-head linguistic

learning aid on pronunciation among tertiary level students. The research findings
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revealed a significant contribution of 3D talking-head with audio and text MALL in
retaining the correct pronunciation acquisition, in comparison with 3D talking-head with
audio alone MALL and audio and text alone MALL. Three types of prototype which are
3D talking-head with audio and text MALL, 3D talking-head with audio alone MALL
and audio and text alone MALL was developed and tested for this research. It focused

only on tertiary level students. The following are suggestions for further research:

i.  Further research is needed on facial realism, in order to examine its effects on

pronunciation learning.

ii.  Further research is needed on student motivation and confidence level using 3D

talking-heads.

jiii.  Further research is needed to examine words in context comparing words in
isolation need to determine the retention rate among students using the word in

real life.

iv. Research based on gender needs to be carried out as there might be differences in

retention rate of acquiring the correct pronunciation.

v. Research based on race need to be done as different race might have different
pronunciation acquisition rates due to their mother tongue. This will ensure that

applications suit all races.
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vi.  Research base on different states also need to be done since different states have
different ethnic group or different way of speaking their mother tongue language,

which eventually influences the way they speak or pronounce English words.

6.6 Conclusion

From the findings obtained, it may be concluded that overall 3D talking-head with audio
and text MALL has a significant contribution to retaining correct pronunciation
acquisition. Based on the min score, apart from 3D talking-head with audio and text
MALL which had the highest score, audio and text alone MALL had a slightly higher
score than 3D talking-head with audio alone MALL. This demonstrated that on-screen
text has contributed in aiding pronunciation learning. In conclusion, it may be said that
on-screen text is preferable in learning pronunciation and that the modality principle is
not applicable to this situation. At the same time, a combination of 3D talking-head,

audio, and text is effective in aiding pronunciation learning.



121

REFERENCES

Ahmad Zamzuri M.A., Laili Farhana M.I.,, & Syamsulaini S. (2012). Model reka
bentuk instruksi DIDEA [DIDEA Intstructional Design Model]. In M. A.
Ahmad Zamzuri (Ed), Pembelajaran Berasaskan Web: Isu dan Trend [Web
based learning: Issues and trends] (pp. 13-25). Tanjong Malim, Malaysia:
UPSI Press

Ainsworth, S. (2008). How do animations influence learning? In D. Robinson & G.
Schraw (Eds.), Current perspectives on cognition, learning, and instruction:
Recent innovations in educational technology that facilitate student learning
(pp- 37-67). Information Age Publishing.

Aktas, M., Bulut, M., & Yiiksel, T. (2011). The effect of using computer animations
and activities about teaching patterns in primary mathematics. The Turkish
Online Journal of Educational Technology, 10(3), 273-2717.

Allen, L. Q. (2000). Nonverbal accommodations in foreign language teacher talk.
Applied Language Learning, 11, 155-176.

Alessi S. & Trollip S. (2001). Multimedia for Learning: Methods and Development.
(3 rd edition). Massachusetts: Allyn & Bacon.

Alqudah, M., & Abdulsalam, A. (2013). Basic english language tools for beginners:
Using animations and audio. International Journal of Scientific & Engineering
Research, 4(4), 228-233.

Andrews, D. H & Goodson, L. A. (1980). A Comparative Analysis of Models of
Instructional Design. Journal of Instructional Development, 3, 2-16.

Arkinson, D. (n.d.). Animation notes. Retrieved from
http://minyos.its.rmit.edu.au/aim/a_notes/anim_contents.html

Atkinson, R. K. (2002). Optimizing learning from examples using animated
pedagogical agents. Journal of Educational Psychology, 94, 416-427.



122

Azizan, H., & Mun, L. (2011a, April 10). Minding our language. The Star Online.
Retrieved from

http://thestar.com.my/news/story.asp?file=/2011/4/10/nation/8357917&sec=
nation

Azizan, H., & Mun, L. (2011b, April 10). Top jobs only for those who knows the
language well. The Star Online. Retrieved from

http://thestar.com.my/news/story.asp?file=/2011/4/10/nation/8357917 &sec
=nation

Badin, P., Tarabalka, Y., Elisei, F., & Bailly, G. (2010). Can you 'read' tongue
movements? Evaluation of the contribution of tongue display to speech
understanding. Speech Communication, 52, 493-503.

Baddeley, A. (1992). Working memory. Science, 255, 556-559.

Balasubramanyam, V. (2012). Animations in medical education. Medical Journal of
Dr. D.Y. Patil University, S(), 22. Retrieved from
http://www.mjdrdypu.org/article.asp?issn=0975-
2870;year=2012;volume=5;issue=1;spage=22;epage=22;aulast=Balasubraman
yam

Baxter, B. (1993). Studying tips: Speaking tips. Retrieved from
http://www.musicalenglishlessons.org/tips-speaking.htm

Baylor, A., & Ryu, J. (2003). Does the presence of image and animation enhance
pedagogical agent persona? Journal of Educational Computing Research,
28(4), 373-395.

Benoi't, C., & Le Goff, B. (1998). Audio—visual speech synthesis from French text:
eight years of models, designs and evaluation at the ICP. Speech
Communication, 26, 117-129

Benwell, T. (2010). 25 Difficult words to pronounce. Retrieved from
http://edition.englishclub.com/esl-magazine/pronunciation-25-words/

Bosseler, A., & Massaro, D. W. (2003). Development and evaluation of a computer-
animated tutor for vocabulary and language learning for children with autism.
Journal of Autism and Developmental Disorders, 33, 653-672.



123

Boyle, T. (1997). Design for multimedia learning. London: Prentice Hall.

Breitkreutz, J.A., Derwing, T.M. & Rossiter, M.J. (2001). Pronunciation teaching
practices in Canada. TESL Canada Journal 19(1), 51-61.

Brown, A. (2007). The use of nonverbal features in teaching phonetics. Proceedings
of the Phonetics Teaching & Learning Conference, UK.

Brown, H. D. (1991). TESOL at twenty-five: What are the issues? TESOL Quarterly,
25, 245-260.

Bruner, J. (1990). Act of Meaning, Cambridge, MA: Harvard University Press.

Bruner, J. (1966). Toward a Theory of Instruction. Cambridge, MA: Harvard
University Press

Burke, K., Greenbowe, T., & Windschitl M. (1998). Developing and using conceptual
computer animations for chemistry instruction. Journal of Chemical
Education, 75, 1658-1661.

Busa, M.G. (2008). New perspectives in teaching pronunciation. Didactas to
Ecolingua: An Ongoing Research Project on Translation and Corpus
Linguistics, 8, 165-182.

Chan, M. S. & Black, J. B. (2005). When can animation improve learning? Some
implications on human computer interaction and learning. In Proceedings of
World Conference on Educational — Multimedia, Hypermedia and
Telecommunications 2005, 933-938.

Chandler, P. & Sweller, J. (1991). Cognitive load theory and the format of instruction.
Cognition and Instruction, &, 293-332.

Cheng Lin, C. & Fang Tseng, Y. (2012). Videos and animations for vocabulary
learning: A study on difficult words. Turkish Online Journal of Educational

Technology, 11(4), 346-355.



124

Chen, T..H., & Massaro, D. W. (2011). Evaluation of synthetic and natural Mandarin
visual speech: Initial consonants, single vowels, and syllables. Speech
Communication, 53, 955-972.

Chinnery, G. M, (2006). Emerging technologies going to the mall: mobile assisted
language learning. Language Learning & Technology, 10(1), 9-16.

Chittaro, L., & Ranon, R. (2007). Web3D technologies in learning, education and
training: Motivations, issues, opportunities. Computers And Education, 49(1),
3-18.

Choi, S., & Clark, R. E. (2006). Cognitive and affective benefits of animated
pedagogical agents in learning English as a second language. Journal of
Educational Computing Research, 33(2), 455-480.

Chong, E. (n.d). International Phonetic Alphabets. Kuala Lumpur, Malaysia: Erican
Language Centre.

Chun, D., & Plass, J. (1997). Research on text comprehension in multimedia
environments. Language Learning and Technology, 1(1), 60-81.

Clark, J. M. & Paivio, A. (1991). Dual coding theory and education. Educational
Psychology Review, 3, 149-210.

Coakes, S. J., & Steed, L. G. (2007). SPSS: Analysis without anguish: version 14.0 for
Windows. Brisbane: John Wiley & Sons Australia Ltd.

Cohen, L., Manion, L., & Morrison, X. (2011). Research Methods in Education (7th
ed.) UK: Routledge.

Colpaert, J. (2004). From courseware to coursewear? Computer Assisted Language
Learning, 17(3-4), 261-266

Craig, T. & Lom, M.V., & (2009). Impact constructivist learning theory and mobile
technology integration. Retrieved from
https://sites.google.com/a/boisestate.edu/edtechtheories/craig_and_vanlom



125

Cunningham, D. (1998). 25 years of technology in language teaching: A personal

experience. Babel: Journal of the Australian Federation of Modern Language
Teachers' Associations, 33(1), 5-7.

de Koning, B. B., Tabbers, H. K., Rikers, R. M. J. P., & Paas, F. (2007). Attention
cueing as a means to enhance learning from an animation. Applied Cognitive
Psychology.Special Issue: A Cognitive Load Approach to the Learning
Effectiveness of Instructional Animation, 21(6), 731-746.

Depover, C. E & Quintin, J. J. (1992). Learner control versus computer contro] in
professional training context. In M. Giardina (Ed.), Interactive Multimedia
Learning Environments: human factors and technical considerations on
design issues. Berlin, Springer-Verlag, 234-247.

Derakhshan, A. & Khodabakhshzadeh, H. (2011). Why CALL why not MALL: An
in-depth review of text-message vocabulary. Learning Theory and Practice in
Language Studies, 1(9), 1150-1159.

Derwing, T. (2003) What do ESL students say about their accents? Canadian Modern
Language Review, 59, 545-564.

Deterding, D. (n.d.). Commonly mispronounced words. Retrieved from
http://videoweb.nie.edu.sg/phonetic/words-ipa/index.htm

Doyle, A. (2001). Web animation: Learning in motion. Tech & Learning, 22(2), 30-
42. Retrieved from
http://search.proquest.com/docview/212089737?accountid=48462

Dunkel, P, (1990). Implications of the CAI effectiveness research for limited English
proficient learners. Computers in the Schools, 7(1-2), 31-32.

Education on the Go with iPhone 3GS from Maxis. (2009). Retrieved from
http://www.maxis.com.my/mmc/index.asp?fuseaction=press.view&recID=397



126

Engwall, O., & Bilter, O. (2007). Pronunciation feedback from real and virtual

language teachers. Journal of Computer Assisted Language Learning, 20(3),
235-262.

Fenrich P. (1997). Practical Guidelines for Creating Instructional Multimedia
Applications. Orlando, Dryden.

Fotouhi-Ghazvini, F., Earnshaw R. A., & Haji-Esmaeili L. (2009). Mobile assisted
language learning in a developing country context. Proceedings of the 2009
International Conference on CyberWorlds, 391 —397.

Frank, T., Hoch, M., & Trogemann, G. (1997). Automated Lip-Sync for 3D-Character
Animation. Proceedings of the 15th IMACS World Congress on Scientific
Computation, Modelling and Applied Mathematics 6(1), 721-726.

Fraser, H. (2000). Coordinating improvements in pronunciation teaching for adult
learners of English as a second language. Canberra: Department of Education,
Training and Youth Affairs.

Galitz, W.0. (2007). The Essential Guide to User Interface Design: An Introduction
to GUI Design Priciples and Technigues (3rd ed.). Indiana, Indianapolis:
Wiley Publishing.

Gamper, J., & Knapp, J. (2002). A review of intelligent CALL systems. Computer
Assisted Language Learning, 15(4), 329-342.

Geller,T. (2008). Overcoming the uncanny valley. IEEE Computer Graphics and
Applications, 28(4), 11-17.

Giba, J., & Ribes, R. (2011). Preparing and delivering scientific presentations: a
complete guide for international medical scientists. Springer-Verlag Berlin

Heidelberg.

Gilakjani, A.P. (2012). The significance of pronunciation in English language
teaching. English language Teaching, 5(4), 96-107.



127

Gilakjani, A.P., & Mohammad Reza, A. (2011). Why is pronunciation so difficult?
Canadian Center of Science and Education, 4(3), 74-83.

Godwin-Jones, R. (2005, January). Messaging, gaming, peer-to-peer sharing:
Language learning strategies and tools for the millennial generation. Language
Learning & Technology, 9(1), 17-22. Retrieved from
http://llt. msu.edu/vol9num1/emerging/default.html

Graesser, A. C., Chipman, P, & King, B. G. (2008). Computer-mediated
technologies. In J. M. Spector, M. D. Merrill, J. J. G. van Merriénboer, & M.
Driscoll (Eds.), Handbook of research on educational communications and
technology, 3rd edition (pp. 211-224). New York: Lawrence Erlbaum
Associates.

Gueorguiev, V., & Velcheva, D. (2005, June). Bulgarian language speech and lip-
sync animation. Paper presented at the International Conference on Computer
Systems and Technologies - CompSysTech’ 2005

Hannafin, M. J. (1984). Guidelines for using locus of instructional control in the
design of computer-assisted instruction. Journal of Instructional Development
7(3), 6-10.

Hawkins, R. (2009). Mobile technologies to create constructivist based learning
activities. Retrieved from
https://sites.google.com/a/boisestate.edu/edtech504/thawkins.

Herrington, J., McKenzie, S., Pascoe, R., Woods-McConney, A., MacCallum, J. &
Wright, P. (2010). A whole-school approach to technological literacy: Mobile
learning and the iPhone. In Z. Abas et al. (Eds.), Proceedings of Global Learn
Asia Pacific 2010(1), 181-186.

Herrison, H., Laura, J. H. (2010). Incorporating animation concepts and principles in
stem education. The Technology Teacher 69(8), 20-25.

Hoek, P. (2009). Constructivist learning theory and the use of computer simulations
Retrieved from https://sites.google.com/a/boisestate.edu/edtech504/phoeck



128

Huges S. (1999). Seni Rekabentuk Dan Tipografi Cara Mudah [The art of design and
typography in easy way]. Shah Alam, Federal Publications.

Hult, S.., Kalaja, M., Lassila, O., & Lehtisalo, T. (1990). HYPERREADER-An
interactive course in reading comprehension. System: An International Journal
of Educational Technology and Applied Linguistics, 18(2), 189-198.

Idrus, M. (2011, April). Impact of Wireless Technology on Language Learning. Paper
presented at the WVTESOL 14™ Annual Spring Conference, Ripley, West
Virginia.

Irlbeck, S., Kays, E., Jones, D., and Sims, R. (2006). The Phoenix rising: emergent
models of instructional design. Distance Education., 27(2), 171-185.

Jesse, A., & Massaro, D.W. (2010). The temporal distribution of information in
audiovisual  spoken-word identification.  Attention,  Perception, &
Psychophysics 72 (1),209-225 doi:10.3758/APP.72.1.209

Jeung, H., Chandler, P., & Sweller, J. (1997). The role of visual indicators in dual
sensory mode instruction. Educational Psychology, 17, 329-433.

Johnson, W.L., Rickel, JW. & Lester, J.C. (2000). Animated pedagogical agents:
' Face-to-face interaction in interactive learning environments. Infernational
Journal of Artificial Intelligence in Education, 11, 47-78.

Joseph, S., & Uther, M. (2009). Mobile devices for language learning: multimedia
approaches. Research and Practice in Technology Enhanced Learning, 4(1),
7-32.

Jungheim, N. (2001). The unspoken element of communicative competence:
Evaluating language learners' nonverbal behavior. In T. Hudson & J. Brown
(Eds.), 4 focus on language test development: Expanding the language
proficiency construct across a variety of tests (pp. 1-35). Honolulu: University
of Hawaii, Second Language Teaching and Curriculum Center.

Kadyte, V. (2004). Learning can happen anywhere: A mobile system for language
learning. In J. Attewell & C. Savill-Smith (Eds.), Learning with mobile
devices (pp. 73-78). London: Learning and Skills Development Agency.
Retrieved January 20, 2012, from http://www.lsda.org.uk/pubs/



129

Kallem, M. (2012). How do colors impact E-learning design and learning? Retrieved
December 10, 2012 from http://blog.commlabindia.com/elearning/colors-
elearning-mlearning-courses

Kalyuga, S., Chandler, P., & Sweller, J. (1999). Managing split-attention and
redundancy in multimedia instruction. Applied Cognitive Psychology, 13, 351-
371.

Karagiorgi, Y., & Symeou, L. (2005). Translating constructivism into instructional
design: potential and limitations. Educational Technology & Society, (1), 17-
217.

KayaoOlu, M. N., Dall Akbas, R., & Oztiirk, Z. (2011). A small scale experimental
study: Using animations to learn vocabulary. Turkish Online Journal of
Educational Technology, 10(2), 24-30.

Khayrazad Kari, J. (2012). Multimedia principle in teaching lessons. Acta Didactica
Napocensia, 5 (4), 11-16.

Koda, T., & Maes, P. (1996). Agents with Faces: The Effects of Personification of
Agents. In Proceedings of HCI, 98-103.

Kramsch, C., & Andersen, R. (1999). Teaching text and context through multimedia
Language Learning and Technology, 2(2), 31-42. Retrieved from
http://1lt. msu.edu/vol2num?2/article1/index.html.

Krug, S. (2000). Don't Make Me Think! A Common Sense Approach to Web Usability.
Indianapolis, IN: Que.

Kruse, K. (2002). Introduction to instructional design and the ADDIE model.
Retrieved from http://www.e-learningguru.com/articles/art2_1.htm.

Kukulska-Hulme, A. (2010). Mobile learning as a catalyst for change. Open
Learning: The Journal of Open and Distance Learning, 25(3), 181-185.

Kukulska-Hulme, A., & Shield, L. (2008). An overview of mobile assisted language
learning: From content delivery to supported collaboration and interaction.
ReCALL; 20(3),271-289.



130

Kukulska-Hulme, A., Traxler, J. & Pettit, J. (2007). Designed and user-generated
activity in the mobile age. Journal of Learning Design, 2(1), 52-65.

Kukuiska-Hulme, A. (2006). Mobile language learning now and in the future. In: S.
Patrik (Ed.), Fr‘an vision till praktik: Spr ‘akutbildning och Informationsteknik
[From vision to practice: language learning and IT] (pp. 295-310). Sweden:
Swedish Net University.

Kukulska-Hulme, A. (2005). Mobile usability and user experience. In A. Kukulska-
Hulme & J. Traxler, J. (Eds.) Mobile Learning: A handbook for educators and
trainers (pp. 45-56). London: Routledge.

Lazaraton, A. (2004). Gesture and speech in the vocabulary explanations of one ESL
teacher: A micro-analytic inquiry. Language Learning, 54, 79-117.

Lester, J., & Stone, B. (1997). Increasing believability in animated pedagogical
agents. In Johnson, W. L., & Hayes—Roth, B. (Eds.), Proceedings of the First
International Conference on Autonomous Agents (pp. 16-21). Marina del Rey,
CA, US.

Lewis, J. (1991). Automated lip-sync: background and techniques. Journal of
Vizualisation and Computer Animation, 2(4), 118-122.

Lin, H., Chen, T., & Dwyer, F.M. (2006). Effects of static visuals and computer-
generated animations in facilitating immediate and delayed achievement in the
EFL classroom. Foreign Language Annals 39(2). 203-219.

Liu, M., Moore, Z., Graham, L., & Lee, S. (2002). A look at the research on
computer-based technology use in second language learning: A review of the

literature from 1990-2000. Journal of Research on Technology in Education,
34(3), 250-273.

Liu, M. (1994). Hypermedia assisted instruction and second language learning: A
semantic-network-based approach. Computers in School, 10(3-4), 293-312.



Liu, Y., Massaro, D. W., Chen, T. H., Chan, D., & Perfetti, C. A. (2007). Using visual
speech for training Chinese pronunciation: An in-vivo experiment. Retrieved
from
http://www.cs.cmu.edu/~max/mainpage files/files/SLaTE(Q7 Liu Training C
hinese Pronunciation.pdf

Lun, E.V. (n.d.). Talking head. Retrieved from http://www.chatbots.org/talking_head/

MacDorman, K. F., Green, R. D., Ho, C.-C., & Koch, C. (2009). Too real for
comfort? Uncanny responses to computer generated faces. Computers in
Human Behavior.

25, 695-710.

Maddox, M. (n.d.). 50 incorrect pronunciations that you should avoid. Retrieved from
http://www.dailywritingtips.com/50-incorrect-pronunciations-that-you-should-
avoid/

Malaysian Communications and Multimedia Commission. (2009). Hand phone users
survey: Statistical brief number nine, 6, 1823-2523. Retrieved from
http://www.skmm.gov.my/link_file/facts figures/stats/pdf/HPUS-2009.pdf

Malik,S. & Shabbir, M.S. (2008). Perceptions of university students on self-directed
learning through learning technology. Furopean Journal of Scientific
Research, 24(4), 1523-1537.

Maniar, N., Benner, E., & Gal, D. (2007). The effect that screen size has on video-
based m-learning. Fifth Annual IEEE International Conference on Pervasive
Computing and Communications Workshops, White Plain, New York, 145-148
Retrieved from http://clrweb.u-
aizu.ac.jp/itelu/files/2011/05/SympMLearning_v9.pdf. doi:
10.1109/PERCOMW.2007.112

Martin, F. (2008). Effects of practice in a linear and non-linear web-based learning
environment. Fducational Technology & Society, 11(4), 81-93.



132

Massaro, D.W. (2006a). Embodied agents in language learning for children with
language challenges. In K. Miesenberger, J. Klaus, W. Zagler, & A. Karshmer
(Eds.), Proceedings of the 10th International Conference on Computers
Helping People with Special Needs, ICCHP 2006 (pp. 809-816). Berlin:
Springer.

Massaro, D.W. (2006b). The psychology and technology of talking heads:
Applications in Language Learning. In O. Bernsen, L. Dybkjaer, & J. van
Kuppevelt (Eds.), Natural, Intelligent and Effective Interaction in Multimodal
Dialogue Systems (pp.183-214). Dordrecht, The Netherlands: Kluwer
Academic Publishers

Massaro, D.W. (1998) Perceiving talking faces: From speech perception to a
behavioral principle. Cambridge, MA: MIT Press.

Massaro, D.W., Liu, Y., Chen, T.H., & Perfetti, C. (2006). A multilingual embodied
conversational agent for tutoring speech and language learning. Retrieved
from
http://www.pitt.edu/~perfetti/PDF/Multilingual%20embodied%20conversatio
nal%?20agent-%20Massaro%20et%20al..pdf

Mayer, R., & Moreno, R. (2002). Animation as an Aid to Multimedia Learning
Educational Psychology Review, 14(1), 87-99.

Mayer, R. E. (2002). Cognitive theory and the design of multimedia instruction: An
example of the two way street between cognition and instruction. New
Directions for Teaching and Learning, 89, 55-71.

Mayer, R. E. (2001). Multimedia learning. Cambridge, England: Cambridge
University Press.

Mayer, R., & Moreno, R. (1998, April). 4 cognitive theory of multimedia learning:
implications for design principles. Paper presented at the annual meeting of
the ACM SIGCHI Conference on Human Factors in Computing Systems. Los
Angeles, CA.

Mayer, R. E. (1996). Learning strategies for making sense out of expository text: The
SOI model for guiding three cognitive processes in knowledge construction.
Educational Psychology Review, 8, 357-371.



McCarthy, C. (2009). 10 Commonly mispronounced words. Retrieved from

http://www.ecenglish.com/learnenglish/lessons/10-commonly-mispronounced-
words

McLaughblin, B. (1987). Theories of second language learning. London: Edward
Arnold.

McMenemy, K., & Ferguson, S. (2009). Enhancing the teaching of professional
practice and key skills in engineering through the use of computer animation.
International Journal of Electrical Engineering Education, 46 (2), 164-174.
Retrieved from
http://search.proquest.com/docview/219870653 ?accountid=48462

Milheim, W. D. & Martin, B.L. (1991). Theoretical bases for the use of learner
control: three different perspectives. Journal of Computer-Based Instruction
18(3), 99-105.

Miranda, K. (n.d.), Non-verbal techniques for teaching pronunciation. Retrieved from
http://www.ehow.com/print/way_5289784_nonverbal-techniques-teaching-
pronunciation.html

Moreno, R., & Mayer, R. (1999). Cognitive principles of multimedia learning: The
role of modality and contiguity. Journal of Educational Psychology, 91(2),
358-368.

Moreno, R., & Mayer, R. E. (2000). Engaging students in active learning: The case
for personalized multimedia messages. Journal of Educational Psychology
and Technology, 92, 724-733.

Morley, J. (1998, January). Trippingly on the tongue: Putting serious
speech/pronunciation instruction back in the TESOL equation. ESL Magazine,

20-23.



Motteram, G & Stanley, G. (2011). Web 2.0 and the normalisation of CALL.

International Journal of Computer Assisted Language Learning and Teaching,
1(2), 1-6.

Nair, R. Krishnasamy, R. de Mello, G. (2006). Rethinking the teaching of
pronunciation in the ESL Classroom. The English Teacher, XXXV, 27- 40.

Naismith, L., Lonsdale, P., Vavoula, G. & Sharples, M. (2004). Literature Review in
Mobile Technologies and Learning . FutureLab Report 11. Retrieved from

http://www futurelab.org.uk/resources/documents/lit_reviews/Mobile Review.
pdf.

Nielsen, J. (1999). Designing Web Usability: The Practice of Simplicity. Indianapolis,
IN: New Riders Publishing.

O’Day, D.H. (2008). Using animations to teach biology: Past & future research on the
attributes that underlie pedagogically sound animations. The American
Biology Teacher, 70, 274-278.

Osipa, J. (2010). Stop Staring: Facial Modeling and Animation Done Right. (3" ed.)
Indiana, Indianapolis: Wiley Publishing.

Paivio, A. (1986). Mental representations: A dual coding approach. Oxford, England:
Oxford University Press.

Pallant, J. (2007). SPSS survival manual: A step-by-step guide to data analysis using
SPSS for Windows (Version 15) (3rd ed). Crows Nest, NSW: Allen & Unwin.

Park, Y. (2011). A pedagogical framework for mobile learning: Categorizing
educational applications of mobile technologies into four types. International
Review of Research in Open and Distance Learning, 12(2), 78-102.

Park, C. N., & Son, J. (2009). Implementing computer-assisted language learning in
the EFL classroom: Teachers perceptions and perspectives. International
Journal of Pedagogies & Learning, 5(2), 80-101.



Park, O.C. (1998). Visual displays and contextual presentations in computer based
instruction. Educational Technology Research & Development, 46(3), pp. 18-
32.

Park, O. C., & Gittelman, S. S. (1992). Selective use of animation and feedback in

computer-based instruction. Educational Technology, Research, and
Development, 40(4), 27-38.

Pea, R., & Maldonado, H. (2006). WILD for learning: Interacting through new
computing devices anytime, anywhere. In R. K. Sawyer (Ed.), The Cambridge
handbook of the learning sciences (pp. 427-441). Cambridge: Cambridge
University Press.

Peck W. (2003). Great Web Typography. Indiana, Wiley Publishing.

Pemberton, L., Fallahkhair, S., & Masthoff, J. (2005). Learner Centred Development
of a Mobile and iTV Language Learning Support System. Educational
Technology & Society, 8(4), 52-63.

Pemberton, L., & Fallahkhair, S., & Masthoff, J. (2004, December). Toward a
theoretical framework for informal language learning via interactive
television. Paper presented at the IADIS International Conference, Lisbon,
Portugal.

Peters, K. (2007). m-Learning: Positioning educators for a mobile, connected future.
International Journal Of Research in Open and Distance Learning, 8(2), 1-17.

Pettit, J. & Kukulska-Hulme, A. (2007). Going with the Grain: Mobile Devices in
Practice. Australasian Journal of Educational Technology, (AJET), 23(1), 17-
33.

Picard, R.W. (1997). Affective Computing. Cambridge, MA: MIT Press.

Pillai, S., & Jayapalan, K. (2011). The State of Teaching and Learning English
Pronunciation in Malaysia: A Preliminary Study. Malaysian Journal Of ELT
Research, 7(2), 63-81.

Pillai. S. (2008). Speaking English the Malaysian way — correct or not? English
Today, 96(24/4), 42-45.



Pollick F.E. (2009). In search of the Uncanny Valley. In P. Daras, O.M. Ibarra (Eds.),
User Centric Media: Lecture notes of the Institute for Computer Sciences,
Social Informatics and Telecommunications Engineering (69-78). Venice:
Springer.

Pronunciation. (2011). Melbourne, AU: University of Melbourne

Rajadurai, J. (2006). Pronunciation issues in non-native contexts: A Malaysian case
study. Malaysian Journal of ELT Research, 12, 42-59. from
http://eric.ed.gov/ERICWebPortal/contentdelivery/
servlet/ERICServlet?accno=ED491566

Rajadurai, J. (2001) An Investigation Of The Effectiveness Of Teaching
Pronunciation To Malaysian TESL Students. English Teaching Forum, 39(3),
10-15.

Rieber, L. P. (1990). Using computer animated graphics with science instruction with
children. Journal of Educational Psychology, 82, 135-140.

Rodgers, T. (2001). Language teaching methodology. Retrieved from
www.cal.org/resources/Digest/rodgers.html

Rosenfeld, L. & Morville, P. (1998). Information architecture for the World Wide
Web. New York, NY: O'Reilly & Sons.

Ruttkay, Z & Noot, H (2000). Animated chartoon faces. Proceedings of First
International Symposium on Non Photorealistic Animation and Rendering,
Annecy, France, 91-100.

Saba, A. (2009). Benefits of technology integration in education. Retrieved June 5,
2013 from http://edtech2.boisestate.edu/sabaa/502/Saba_Synthesis Paper.pdf

Sanger, M. J., Phelps, A. J., & Fienhold, J. (2000). Using a computer animation to
improve students’ conceptual understanding of a can-crushing demonstration.
Journal of Chemical Education, 77(11), 1517-1519.

Saran, M., Seferoglu, G., & Cagiltay, K. (2009). Mobile Assisted Language Learning:
English ' Pronunciation ' at Learners' Fingertips. ' Eurasian Journal = of
Educational Research, 34, 97-114.



lSchnotZ, W., & Rasch, T. (2005). Enabling, facilitating, and inhibiting effects of
animations in multimedia learning: Why reduction of cognitive load can have

negative results on learning. FEducational Technology Research and
Development, 53(3), 47-58.

Sharples, M., Taylor, J., & Vavoula, G. (2007). A theory of learning for the mobile
age. In R. Andrews & C. Haythornthwaite (Eds.), The Sage handbook of e-
learning research, 221-247. London: Sage Publications.

Sharples, M., Taylor, J., & Vavoula, G. (2005). Towards a theory of mobile learning.
Paper presented at 4th World Conference on mLearning, Cape Town, South

Africa. from http://www.mlearn.org.za/CD/papers/Sharples-
%20Theory%200f%20Mobile.pdf

Shaw, E., Johnson, W. L., & Ganeshan, R. (1999). Pedagogical agents on the web.
Proceedings of the Third International Conference on Autonomous Agents,
Seattle, WA. from http://www.isi.edu/isd/ADE/papers/agents99/agents99.htm.

Sime, D. (2006). What do learners make of teachers' gestures in the language
classroom? International Review of Applied Linguistics in Language
Teaching, 44(2), 211-230.

Sood, K. (2010). Mobile Media Archive Using Significant Tools For Mobile Assisted
Language Learning (Bachelor Degree Thesis, San Diego State University)
from http://hdl.handle.net/10211.10/602.

Soudek, M., & Soudek, L. I. (1985). Non-verbal channels in language learning. ELT
Journal, 39 (2), 109-114.

Stiller, K.D., Freitag, A., Zinnbauer, P., & Freitag, C. (2009). How pacing of
multimedia instructions can influence modality effects: A case of superiority

of visual texts. Australasian Journal of Educational Technology, 25(2), 184-
203.

Stockwell, G. (2010). Using mobile phones for vocabulary activities. Examining the
effect of the platform. Language Learning & Technology, 14(2), 95-110.



138

Steinberg, E. R. (1989). Cognition and learner control: a literature review, 1977-88.
Journal of Computer-Based Instruction 16 (4), 117-24.

Steinke, M., Huk, T., & Floto, C. (2004). The influence of cognitive abilities and the
presence of 3D models on the use of task relevant content in hypermedia
learning systems. In L. Cantoni & C. McLoughlin (Eds.), Proceedings of
World Conference on FEducational Multimedia, Hypermedia and
Telecommunications 2004, (pp. 1937-1942). Chesapeake, VA: AACE.

Sumby, W.H., & Pollack, 1. (1954). Visual contribution to speech intelligibility in
noise. Journal of the Acoustical Society of America, 26 (2), 212-215.

Sundberg P. A. (1998, July). Animation in CALL: Learning to think in the fourth
dimension. Paper presented at CALICO °98 Symposium San Diego,
California.

Sweller, J., Chandler, P., Tierney, P. & Cooper, M. (1990). Cognitive load as a factor
in the structure of technical material. Journal of Experimental Psychology:
General, 119, 176-192.

Tamburini, F., & Paci, S. (2002, November). Web based language learning:
Authoring and assessment technologies. International Conference on
Information And Communication Technology In Education, Badajoz, Spain.

Tversky, B., Morrison, J. B., & Bétrancourt, M. (2002). Animation: can it facilitate?
International Journal of Human-Computer Studies, 57(4), 247-262.

Valk, J., Rashid, A. & Elder, L. (2010). Using Mobile Phones to Improve Educational
Outcomes: An Analysis of Evidence from Asia. International Review of
Research in Open and Distance Learning, 11(1), 1492-3831

van Mulken, S. A., & Andre, E. (1998). The Persona effect: How substantial is it?. In
Proceedings of HCI98 (pp. 53-66).

Voce, J. & Hamel, M.J. (2001). Towards a compromise between talking heads & interface
agents: A web-based "mentor" for computer assisted language learning (CALL). In C.
Montgomerie & J. Viteli (Eds.), Proceedings of World Conference on Educational
Multimedia, Hypermedia and Telecommunications (pp. 1964-1965). Chesapeake,
VA: AACE.



Walker, J. H., Sproull, L., & Subramani, R. (1994). Using a human face in an
interface. In Proceedings of the SIGCHI conference on Human factors in
computing systems: celebrating interdependence, 85-91.

Wangpipatwong, T. & Chittrakarn, P. (2009). The design of active learning
environment with the integration of 3d animation. Proceedings of the 17"

International Conference on Computers in Education (CDROM) 2009, 840-
847.

Wei, M. (20006). A4 literature review on strategies for teaching pronunciation. Online
Submission. (ERIC Document Reproduction Service No. ED491566).

Wik, P. (2011). The Virtual Language Teacher: Models and Applications For
Language Learning Using Embodied Conversational Agents. Unpublished
doctoral dissertation, KTH Royal Institute of Technology, Sweden.

Wik, P., & Hjalmarsson, A. (2009). Embodied conversational agents in computer
assisted language learning. Speech Communication, 51(10), 1024-1037.

Wik, P. (2004). Designing a virtual language teacher. Proceedings of The XVIilth
Swedish Phonetics Conference FONETIK 2004, 136-588.

Williamson, V. M., & Abraham, M. R. (1995). The effects of computer animation on

the particulate mental models of college chemistry students. Journal of
Research in Science Teaching, 32(5), 521-534.

Wong, R. (1993). Pronunciation Myths and Facts. English Teaching Forum, 31(4),
45-46. Retrieved from http://eca.state.gov/forum/vols/vol31/no4/p45.htm.

Wittrock, M. C. (1989). Generative processes of comprehension. Educational
Psychologist, 24, 345-376.

Xiao, X., & Jones, M. G. (1995, October). Computer animation for EFL learning
environments. Paper presented at the Annual Conference of The International
Visual Literacy Association, Chicago, IL.



140

100 most often mispronounced words and phrases in English. (n.d.). Retrieved from
http://grammar.yourdictionary.com/style-and-usage/mispron.html



APPENDIX A



4

dnois
aed

S 153A0ON
¥ 13CQ0N
JOIBINWAS. - [BNPIAIPU| ~ € TIAON
Jausist - [enplaipyl ~ 2 T3A0NW
[ENPIAIPU] ~ | TIAON
HOLYIIaNI 1300

?

4

4

— " ‘ : .. BINEUBIS §,JUBpNIS
L IS _ EYEN
LK CNEILEL

‘pue SOyl
wypAy)
pug Aouaniy

uoneuoiu pue
uoHBIoUNUOI-
ATEINQEOOA
DU JBLILBIS)
wonasu

RS R LA s YR B eat flopioe SRS RN R e e R SR SR I3

o DAY P AT DTS5

NS el

[obtieay | OH

r

Bt ou T
i
S e

AIARDY
[SPOW
e | ¢ | F jueluseassy
b CE
o0l JBaA

—awon ) BN

MVHA ‘HOAL
LVHVT NIV 00Z0¢




oo
LB
s

HOodl 00Z0E

T NV 9~

i ywilgaita 1 o
\..HMW — Tmu%ﬁvoﬁ% i was | | | .. |

SINADONI VSYHYE 0l
NAV13WN VSYHVE

R

35N
i g i e i e et 2 m S
R
St




£]2A1103)50
3uiugaw papuaiul £3AU0S 03 SIDUIIUS 1021109 K[[edljBwieId

pUB 2INJONIIS SDUBIAS JO SWIS] Ul oma:m:m:o asn Juoj[eoxyg

Jewiuield
1990109 3uisn sjeadg ¢

o .

AiaAnoajye pue Kjajenidoidde vom: m:o_mmﬁmxo mc:mEuE_
:Qﬂzgao?» ochon 3O swiIey ul omm:wcﬁ mo agn’1uie90%g
1X23u09 ut suolyouny 38enduej jo

Kyaurea & Buisn AJ11[O M NSBY [[1 [0} 0} owm:m:m_mo SN Juajjeoxy

TX93UO0D UIYiM AIB[NQBOOA
sjetrdosdde yo s3uer apim

Suisn s3en3ue| ay yeads *p |

K[9A1399)J2 SI9xul| pue SIoM)JeWw 95IN0dSip JO asn
ay3 y3noutyy pajussald seapi pasiuedio-]jam Jo MO[} Loows 1A

Kpuaiayoo .xmoq.m €

WAyl pue SSaMIS IO ‘UOnBUOIUL

‘uone(noiuie pood ylim uonerounuold J8a]o pue 1031109 quaj[aoxy

uoyierounuold |

9]qeidaooe pue 1931100
Buisn Apuenyy yeadsg 'z

sasned Jo asn 9A1303yJ9 Yiim Lo9ads Jeao pue juanyy K19

usA18 sasuodsalsiomsue oieudordde pue jusas|ay
uorneyuasad

noygnody i1salaul- uu:o%zm urejuleWw pue yojeds oy ANjiqy
Aj3uap1juoo suonisanb.ojpuey/plaly o1 Kijiqy

A]9A193)§5 UOIIBSISAUOD PUB UOISSNOSIP & POy /joelaiu]

sasuodsal

ajeradoadde yym Ajaanosyye 9 JUB[JIIXY
0} A31]iqe ay1 Aq parenisuowap 21do3 ay Jo Suipuelsiapun Eu:uoxm o1do} e U0 asI9AUOY) |
uondiasa(q/eria)e) JoN135U0) 3109S

(HSTTONT) SN ~ INAWSSASSY YOI VIRIALIND




, . A[eAnoayye
Fuiugow papuaiul A3AU0D 0} §33UB)UIS 1924100 K[[BoNEW LIRSS Jewwesd
puE 21nJoNn11s 20URIULS JO SwWiay Ul afen3uey JO QSN POOD) e 190.100 uisn yeadg °¢

-

Jurueaw 1dnisip 10u op JBL)
sdifs awos 11m ) aY) Jo 1s0oW pasn aFendue| JEI[O PUB JNBINOOY e

suorssasdxa Fuisatajl awos M A18|ngqeooa jo oBuel poon e IX2U0D UYHM AIB[NQBOOA
"1x21u09 Ui suoppuny 23endue| Jo K1attea e Juisn s1gridoidde jo oFues apim e
Aipie1o yim ose) [[1yny o1 sFendue] Jo asn 9A1109J PUE J0ALIOD) e Buisn a8enduel.ay) yeads p

812y ul] pue siasjaew asinoosip sendosdde
JO 3sn 2} yBnodyy paruasaid seapr pasiuedio Jo Moy} yioowg e AJua19y09 Meads ¢

UOHBUOUL pUB WUIAYY /S§3.03S

piom ajqeidasoensattoosiadosd Buisn Ajeafo ajejnore o} A1y e uonersunuosd
sasde] |BUOISBII0 YIIm BWIH BY) JO ISOW LONEIdUNUOId 1091100 e s[qeidaooe pue 1031109
sasned 0 9sn pood ym (oaads 18ao pue N[ . Buisn Apuany yeads 7

sasuodsas ajersdoadde pue yueas[al A[1SOp e
AW AU JO JSOUI 1S12)UI-90UIIPNE UIBILIBL PUE (O3BD O} A[IQY o . a
9oU3pIJL00 AWOS Y)im suonsanb ajpuey/plaly 0] AijIqy e §asuodsal

A|9A1109)43 UOHESISAUOD | P{OL/UOISSNOSIP & PlOL|/joBIaIUl | ojeudordde ynm Kppanosye | g-p pooo
01 K31 jiqe 2y £q parenisuowap o1doy Jo SujpusisIapun poon) e o1doy ® U0 asIaAUON) ']

-




deajo Apsour
s1 3uiueaw nq s10413 awos yim aenSuey Jo asn K10j08)S11ES

Jewwesd
. 1951109 3ugsn yeadg °¢

K1e|nqes0A JO pasn K|aeridoiddeul JO souapiAa auwiog
poolssapun Ajjerouad si Juiuesiws pue £1ejnqesoa jo s3uel Jieg
uoissaxdxa Gurisaraiul mag

A33A yyim 1x93u00 U suoljouny sSenSuey awos waojad 01 Kjiqy
palyiny Ajjeined siysey pue aSenJue] Jo asn K10308)siies

1X31U00 UM KIe[ngeo0A
arerrdordde jo a3uer apim e
Juisn s3enFue| oy} yeadg p

SI9%ui| pUe SIxIeL
3s1noosip aetidorddeur Jo asn Aq pardnuiajul st Seapi Jo MO[]

Apua1ayod yeadg ¢

1ay|e) A[|euoISE950

Aew nq uoneuolul pue Wiy ‘ssas prom £103o8)snes K[[elauan
Jurueaw

1101SIp J0u Op yodiym paosunouotd A[Fuoim sprom Jo Jequinu

g Aq paj1ew uonejussald Ing ‘A[1ea}o 918|nonIe 0) spew oL
sasned Buo| pue juanbayy yiim yosads 1e3(s pue Jusny Kjareq

‘uonetounuod
ajqeidaooe pue 3031100
3uisn £jyuanyy yeadg 'z

sasuodsat ajerdosdde pue jueasjsl swog

UO[1BSI9AUOD
B uie)sus 0] A31j1qe paywi| yim 1nq oidoy jo Surpuessispun syenbapy

sasuodsau
aeudordde yiim £jsanosgys
51d0] B U0 3SIBAUOD) |

AL10yofS13eg




PaHO}SIp A[[30) S| SUIUBIIA]
$10113 [BOIJBWIWIEIT DAISSIOXT

Jewiweld
1094109 Buisn yeadg ¢

A1g|nQBI0A JO 9SUSS I)BUI O} 3[qRUN — AIB[NGRIOA pajjuii LN
1¥2]U0d Ut suoiduny adengue| Lue wiogtad 0} o_am:D
paj[131ng 10U st yse) pue afenTue] jo asn Aue L|piey

IX9IUOD UIYA AIB[NGeI0A
sjeirdosdde jo a8uel apim €
Juisn 28enue| ayy yeads ¢

Seap! JO MO} OU 1O [elufuiW AI9A

Apusayos yeadg ¢

wyIAYd pue S35 p1oMm ‘UoljeLOIUl
:o:m_o:::oa 100d Aq pasiew 1nq A[1es)o aig[nariie 0y sUsily
30UBISYIN OU 10 [BRUIUIA

uonelounuold
91qeidedoe pue }0al102
duisn Apuany yeads 'z

18 1e puodsal 03 a[qeun

sasuodsal

UOIIBSISAUOD B PJOY / UOISSROSIP B PJOY / 19BI2UT OF 8]qE A|pJeH] Em:moaam yim £]9ANR03YJ9 HEIAn A A

N o1doy yo Buipueisiapun Aue A[pJeH 21d0} B UO.9SI2AUQD) *|

. ; TeluWes3

Burueatu Jdnisip Yyoiyam s10113 [eonjewield JuaisIsuo) 1021100 uisn yeadg g

Furugaiu 103S1p Yoiym Aigjnqedoa syenrdosddeur jo asn juanbaiy ‘

| A1ejnqeooa Jo a3uel et ! TX9)U0D UIYIIAM AJB[NGBIOA

X310 Ul suonouny a8endue| payiwi] Ajuo wioiad 0y 8|qy srerdosdde jo a3uel apim B

pajjy[n} A[s1eq si yse} pue sdendue| Jo asn [BULIUIA Fuisn o8en3due| oy yeads 'y

$8IP} JO MO[J OU 10 [BLIIUIN Apuaieyoo yeadg. ¢
pauosip

5q ABW/pallolstp J0u SI/3n0oIy) saw09/1e3]d A48} S1 Jurugaw uonerdunuold

INQ UOIBUOJUL pUB SSaJIS plom nco_Eoc:co_ﬂ_ ur s10449 jusnbaury ajqeidacoe .n:.m 109102

sasned Fuoj pue Zunyey juaisisuos Aq pardnuayur st Louanig Guisn Apusny yeads 7
sasuodsair sjeridordde pue yueasjar ma) KIap

20UaIpNe JO 15a12jul asnote 0} £)jiqeuf sosuodsal

UOIIBSI2AUOD B PjOL]/LIOISSNOSIP B PlOy/1deIaiul 03 Alijiqeu! apeudosdde ypm £[oa11nay)e HEI M

AQq pajensuowwsp passnostp oidoy ayy jo Suipuesiapun paywi

o1do} e uo 3s19AUOD) ']




APPENDIX B



List of web URL for commonly misproneunced and difficult to pronounce words

1. Maddox, M. (n.d.). 50 incorrect pronunciations that you should avoid.
Retrieved November 1, 2012 from http://www.dailywritingtips.com/50-
incorrect-pronunciations-that-you-should-avoid/

2. 100 most often mispronounced words and phrases in English. (n.d.). Retrieved
November 1, 2012 from http://grammar.yourdictionary.com/style-and-
usage/mispron.html

3. Benwell, T. (2010). 25 Difficult words to pronounce. Retrieved November 1,
2012 from http://edition.englishclub.com/esl-magazine/pronunciation-25-
words/

4. Deterding, D. (n.d.). Commonly mispronounced words. Retrieved November
1, 2012 from http://videoweb.nie.edu.sg/phonetic/words-ipa/index.htm

5. McCarthy, C. (2009). 10 Commonly mispronounced words. Retrieved
November 1, 2012 from http://www.ecenglish.com/learnenglish/lessons/10-
commonly-mispronounced-words



APPENDIX C



Table 1

20 commonly mispronounced and difficult to pronounce words

No Words

1 aegis

2 archipelago

3 arctic

4 asterisk

5 accessory

6 cache

7 , cavalry

8 chaos

9 forte

10 foliage
11 Mischievous
12 ; precipitation
13 pronunciation
14 sherbet
15 ubiquitous
16 suite

17 supremacist
18 verbiage
19 voluptuous

20 yolk
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Table 2

Formative pronunciation test

1 STUDENT 1

pronounce

aegis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

~ e~~~ ]~~~

voluptuous

yolk

2 STUDENT 2

aegis

archipelago

arctic

~ |~~~ ~

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

i~~~ |~~~

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk

~ e~~~




aegis /
archipelago /
arctic /
asterisk /
accessory /
cache /
cavalry /
chaos /
forte /
foliage /
STUTEAEE Mischievous /
precipitation /
pronunciation /
sherbet /
ubiquitous /
suite /
supremacist /
verbiage /
voluptuous /
yolk /
aegis /
archipelago /
arctic /
asterisk /
accessory /
cache /
cavalry /
chaos /
forte /
foliage /
PTUDENT 4 Mischievous /
precipitation /
pronunciation /
sherbet /
ubiquitous /
suite /
supremacist /
verbiage /
voluptuous /
yolk /




aegis /
archipelago
arctic /
asterisk
accessory /
cache
cavalry /
chaos
forte /
foliage
STURENS Mischievous /
precipitation /
pronunciation
sherbet /
ubiquitous
suite /
supremacist /
verbiage
voluptuous /
yolk /
aegis /
archipelago
arctic /
asterisk
accessory /
cache
cavalry /
chaos /
forte /
foliage /
STUDENT ¢ Mischievous
precipitation /
pronunciation Ih
sherbet /
ubiquitous
suite /
supremacist /
verbiage /
voluptuous
yolk /




STUDENT 7

aegis

archipelago

arctic

asterisk

accessory

—~— e~~~

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

~ e~~~

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk

STUDENT 8

aegis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk




STUDENT 9

acgis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk

10

STUDENT 10

aegis

archipelago

arctic

asterisk

accessory

—~ |~~~

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

—~ i~~~

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk




STUDENT 11

aegis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

~ =~~~

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

voluptuous

~ |~~~

yolk

12

STUDENT 12

aegis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk




STUDENT 13

aegis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk

14

STUDENT 14

aegis

archipelago

arctic

asterisk

accessory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

pronunciation

sherbet

ubiquitous

suite

supremacist

verbiage

voluptuous

yolk




15

STUDENT 15

aegis

archipelago

arctic

asterisk

ACCESsory

cache

cavalry

chaos

forte

foliage

Mischievous

precipitation

o [ [ o

pronunciation

sherbet

ubiquitous

suite

o | [ |

supremacist

verbiage

voluptuous

yolk
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Table 3

10 commonly mispronounced and difficult to pronounce words

No Words
1 aegis
2 archipelago
3 cache
4 cavalry
5 foliage
6 Mischievous
7 pronunciation
8 ubiquitous
9 suite

10 voluptuous




APPENDIX F



Usability and User Satisfaction Questionnaire (adapted from PSSUQ)

Name
Age
Gender : Male / Female
Items Strongly agree Strongly disagree
Design / Layout
1 liked using the interface of the app 112(3[45]|6]|7
The organization of information presented by the app was clear 1(2(3]41516)|7
The interface of this app was pleasant to use 12 (3[4]5]6]7
Functionality
This app has all the functions and capabilities that I expect to have 1121345617
The information retrieved from the app was effective in helping me to

112314567
complete the tasks
All the features in the app functions well 11213 (45|67
Ease of use
It was simple to use the app 112 |(3|4[5]6]7
It was easy to find the information I needed 1234|5617
The information provided in the app was clear 1[(2 (3 (4|5]|6)|7
Overall, this app was easy to use 112 (13(4]5]6]7
Learnability
It was easy to learn by using the app 1121314 [5]617
There wasn’t too much information to read before I canusetheapp | 1|2 13 |4 | 5|6 | 7
The information provided by the app was easy to understand 1121314[5]6]|7
Satisfaction
I felt comfortable using the app 1[{2]3]|4]5]6]|7
I enjoyed exploring the app 1123|145 ]|6]7
Overall, I am satisfied with this app 1123|4567
QOutcome / Future use
1 believe I could become productive quickly using this app 1]2(3(4[|5]|6]|7
"Sl“]gc]e] :pp was able to convince me on improving my pronunciation il2l3lalsieln
From my current experience with using the app, I think I would use it 1l213lalslel”
regularly
Errors / System Reliability
Whenever I made a mistake using the app, I could recover easily and tl21314lsle!ln
quickly
The app gave error messages that clearly told me how to fix the 1l21314lsl6l7
problem

Comments / Suggestions



APPENDIX G



Table 4

Design
Item N  Minimum Maximum Mean Std. Deviation
I liked using the interface of the
app 105 1 7 3.18 1.343
The Organization of Information
presented by the app was clear 105 1 7 3.14 1.383
The Interface of this app was
pleasant to use 105 1 7 3.38 1.354
Mean 3.23 1.16
Table 5
Functionality
Item N Minimum Maximum Mean  Std.
Deviation
This app has all the functions and
capabilities that I expect to have 105 1 7 338 1470
The information retrieved from the
app was effective in helping me to
complete 105 1 6 322 1448
the tasks
All the features in the app functions
well 105 1 6 3.19  1.606
Mean

3.26 1.34




Table 6

FEase To Use

Item

N  Minimum Maximum Mean Std.

Deviation
It was simple to use the application 105 270 1.575
It was easy to find the information i
needed 105 3.05 1.502
The information provided in the app was
clear 105 293 1.533
Overall, this app was easy to use 105 270 1,500
Mean 2.84 1.39
Table 7
Learnability

Item

N  Minimum Maximum Mean Std.

It was easy to learn by using the app

There wasn't too much information to
read before i can use the app

The information provided by the app
was easy to understand

105

105

105

Deviation
2.86 1.515
3.01 1.535
2.95 1.444

Mean

2.94 1.30




Table 8

Satisfaction
[tem N Minimum Maximum  Mean Std.
Deviation
I felt comfortable using the app 105 1 7 297 1566
I enjoyed exploring the app 105 1 7 3.00 1387
Overall I am satisfied with the app 105 1 7 3.00 1.550
Mean 2.99 1.35
Table 9
Outcome
Item N Minimum Maximum Mean Std.
Deviation
I believe i could become productive
quickly using the app 105 1 7 3.06 1.466
The app was able to convince me on
improving my pronunciation skill 105 1 7 3.08 1.633
From my current experience with
using the app. i think i would use it 105 1 7 312 1.472
regularly
Mean 3.08 1.40




Table 10

Errors/ system realibility

Item N Minimum Maximum Mean Std.
Deviation

Whenever I made a mistake using
the app, I could recover easily 105 1 7 3.09 1422
and quickly
The app gave error massages the
clearly told me how to fix the 105 1 7 3.33 1.651
problem
Mean 3.21 1.43




Table 11

Gender
Gender Frequency Percent
Lelaki 43 41.0
Wanita 62 59.0
Total 105 100.0
Table 12
Realibility (alpha cronbach’s alpha)
Cronbach's Alpha N of Items
.970 21
Table 13
KMO and Bartlett’s test overall
Kaiser-Meyer-Olkin Measure of Sampling
927
Adequacy.
Bartlett's Test of Approx. Chi-Square ~ 2107.412
Sphericity e 000




