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ABSTRACT

The use of games in language learning has become increasingly popular with the 

advancement of technology. One such approach that uses technology to engage learner in 

language learning is game-based learning. At present, Sarawak has many indigenous 

languages and of it is the Bidayuh language. To date, there are not many works out there 

that focuses on using native language in game-based learning. That being said, new work 

is inspired to incorporate this native language in learning by using game-based approach. 

Thus, this project is conducted to incorporate interactive games in Bidayuh language and 

to develop a web based application for learning of Bidayuh language for the public. 

Furthermore, the proposed application will help in studying leaner's perception towards 

the learning environment. A post survey was used to collect data about leaner's learning 

experience and their attitude towards the proposed application. From the evaluation 

results between non-Bidayuh speakers and Bidayuh speakers, it shows that this game- 

based approach shows a good impact in terms of language learning. The conclusion can 

also be drawn that learner's level of motivation has improved in using game-based 

learning. Following the evaluation, some recommendation to further enhance the 

application will also be presented.
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ABSTRAK

Penggunaan permainan dalam pembelajaran bahasa telah menjadi semakin popular 

dengan kemajuan teknologi. Salah satu pendekatan yang menggunakan teknologi untuk 

melibatkan pengguna dalam pembelajaran bahasa adalah pembelajaran berasaskan 

permainan. Sarawak mempunyai banyak bahasa dan salah satunya adalah bahasa 

Bidayuh. Setakat ini, tidak banyak kerja-kerja di luar sana yang memberi tumpuan 

kepada menggunakan bahasa ibunda dalam pembelajaran berasaskan permainan. Oleh 

yang demikian, projek ini diilhamkan untuk menggabungkan bahasa ini dalam 

pembelajaran dengan menggunakan pendekatan berasaskan permainan. Oleh itu, 

projek ini dijalankan untuk menggabungkan permainan interaktif dalam bahasa 

Bidayuh dan untuk membangunkan satu aplikasi berasaskan web untuk pembelajaran 

bahasa Bidayuh untuk orang ramai. Tambahan pula, aplikasi ini akan membantu 

dalam mengkaji persepsi terhadap persekitaran pembelajaran. Satu kajian telah 

digunakan untuk mengumpul data tentang pengalaman pembelajaran mereka dan 

sikap mereka ke arah penggunaan yang dicadangkan. Daripada keputusan penilaian 

antara bukan penutur Bidayuh dan penutur Bidayuh, ia menunjukkan pendekatan 

berasaskan permainan ini menunjukkan kesan yang baik dari segi pembelajaran 

bahasa. Kesimpulannya, ini memberikan gambaran bahawa tahap motivasi untuk 

menggunakan pembelajaran berasaskan permainan bertambah baik. Daripada 

penilaian ini, beberapa cadangan untuk meningkatkan lagi aplikasi itu juga akan 

dibincangkan.
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CHAPTER 1

INTRODUCTION

1.1 Background

An interactive game is a modern type of games which allows user to interact with it by 

means of technology. This games based learning is targeted to its learner in order for 

them to learn about a certain topic or to have an in-depth skill by means of learning 

(Garcia, Kloos, & Gil, 2008). With the advancement of information technology and 

innovation, game based learning has getting popular among the people and the demand 

for it is greatly increasing. It is a product of combining games and education. This 

gaming approach is known to be fun and exciting to its learner especially to the younger 

generation as it promotes self-centered learning and creative thinking with the 

integration of multimedia such as video, sound and interactive games. Also, learners 

nowadays tend to link their motivation of learning to the use of media (Schmitz, Str, 

Klemke, & Specht, 2011). Hence this suggests that learning through game can lead to a 

significant improvement in one-self.

Most of the games that are available out there are usually in English, which is 

the widely spoken language. Thus, this project intends to explore an innovative way in 

learning with the aid of interactive games in other language, take for example in local 

dialect. Bidayuh is an example of an indigenous group in Sarawak. Bidayuh language is 

considered a second language to those who first learn it. Bidayuh which is also known as

1



the Land Dayak consists of six main dialectical subgroups namely Bukar-Sadong, 

Singai-Jagoi, Biatah-Penrissen, Padawan-Sembaan, Rara, as well as Salako (Rensch, 

Rensch, & Ridu, 2012). To the young generation of the Bidayuh community, especially 

the children, having games in their mother tongue will not only be fun and educational, 

also, it helps them to build self-confidence and their unique identity within a 

multicultural society such that in Malaysia. This in turn will prevent total 

disappearance of language and unique cultures of the Bidayuh in the world (Siburat, 

2005).

The traditional way of learning indigenous language may be insufficient, thus 

this is where the technologies comes in. The use of computer as a medium to provide a 

conducive and safe working environment within the context of language learning is seen 

to be a big opportunity. Having a web based game based learning that can be accessible 

anywhere and anytime by the young children is a stepping stone to ensure its 

effectiveness and efficiency in serving its purpose to fully utilize the usage of Bidayuh 

language as part of their daily conversation.

2



1.2 Problem Statement

Games are often perceived as a fun, interesting and interactive way to learn compared to 

the traditional way of learning such classroom teaching. Unfortunately, apart from 

English as the global language, there has been little work on the development of games 

using the indigenous language as the target language. In Sarawak, there are many 

indigenous communities such as Bidayuh, Iban, and Melanau. Having said that, an 

initiative is taken to study the effectiveness of incorporating indigenous languages into 

interactive games, thus an interactive game in Bidayuh language is proposed. The 

challenge is to create a game-based learning experience that is both educational and 

pleasant for the target user who may or may not have limited skill with technology and 

the knowledge of target language. The aim is to provide an informative and interactive 

game to learn Bidayuh Language. This could imply on whether having games in a 

language that both native and non native speaker is able to relate to give an impact on 

their learning skills.

1.3 Objectives

The main objective of this project is to design and develop interactive games focusing on 

the usage of Bidayuh Language. The minor objectives of this project are as follows: 

V To implement and test interactive games in Bidayuh Language 

V To integrate the interactive games into one platform. 

V To study the user experience of learning Bidayuh language using game- 

based approach

3



1.4 Methodology

Methodology can be defined as the framwork or description of methods to conduct a 

research or develop a project. In order to fulfill the requirements and successfully 

complete this project, the web development life cycle will be used as a guidelineThe task 

in developing the interative games involve several activitis. This project will be 

developed using ADDIE model; analysis, design, development, and evaluation model. It 

is an iterative instructional design model in which the results of the formative 

evaluation of each phase can lead the instructional designer back to the previous phase. 

The development of the interactive games requires systematic planning for easy 

modification should there be any area for improvement. When all the necessary 

information has been gathered, it will be used as part of the requirement for developing 

games on a web based platform.

wmzm

11'IlIliIL

Figure 1-1: ADDIE Model (adapted and modified from (Peterson, 2003))
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1.5 Scope

This interactive game aims for the public from different age that has or may not have 

some basic computer literacy. It is intended to educate the public of Bidayuh language. 

This game-based learning material will be based within the context of daily life 

conversation.

1.6 Significance

The significant of this work is that by applying the game-based learning concept, this 

can enhance interest for public to learn in a much interactive and fun environment. With 

this, the public can have an access to interactive games in their native language. 

Moreover it is a novel step in order to preserve and sustain Bidayuh language in daily 

life. Furthermore, this game based learning can be a potential foundation for others to 

develop games in other indigenous languages in Sarawak.

1.7 Project Schedule

This project is conducted starting from 15/09/2013. Refer to Appendix A. 

1.8 Expected Outcome 

The outcome of this project is a web-based game based learning based on the Bidayuh

language. This web-based games based learning will assist its learner in some basic

language learning. With the assistance of graphics and user interaction as well as

5



relevance audio, the community of Bidayuh can benefit this web based games for their

learning.

1.9 Project Outline

This section will introduce the overall task or progress that will be carried out each 

chapter. Chapter 1 is about the project background with the problem statement 

explained clearly. The scope of project, significant of project and expected outcome are 

also part of this chapter. Chapter 2 is the literature review that consists of previous 

work that is associated with the project. It also explains the techniques and approaches 

which can be used to develop or begin data collection. Besides that, comparisons on the 

reviewed work are done in this chapter. Chapter 3 discuses on the methodology used to 

develop the project. Chapter 4 is mainly on the system requirement and design. 

Chapter 5 focuses on the development done for this project. It follows the 

implementation of the application component and functions. Chapter 6 is on testing and 

evaluation. Evaluation and testing methods are discussed here. It presents the results 

and analysis of the implementation of the project. Chapter 7 summarizes the conclusion 

and future work that can be done for this project. Also, it contains the summary on the 

achievement on each of the objectives of the project.

6



1.10 Summary

The overview of the project is briefly explained in this chapter. It includes problem 

statements, the objectives, the methodology used to develop the project, the scope, and 

the significant of the project as well as the expected outcome at the end of the project. 

This will give a better insight of what the project is all about for the next chapter.

7



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter provides literature review regarding on the subject of e-learning, game- 

based learning and interactive games. A great deal of work has been done on the game 

based language learning. Therefore, there are five case studies were studied to 

determine on how these gaming concepts could be integrated to develop fun and 

interesting games. Overview of such work will be highlighted in a tabular form. The 

approach introduce in this chapter is seen to be suitable method to implement in order to 

create interactive games.

2.2 E-learning

E-learning is one of the major forms of learning with the usage technological tools and 

there are some interaction between the learner and the technology used. This is 

definitely true as Ellis (2004) argued that there should be a certain degree of 

interactivity in order to make the definition relevant in explaining the term. This is 

supported by Riad, El-minir, and El-ghareeb, (2009) that state that the e-learning is a 

"learning process created by interaction with digitally delivered content, services and 

support". E-learning is not only limited to instructional education from electronic media 

such as audio tapes, video, or television; also, it can be delivered via the Internet or an

8



Intranet. Triacca, Bolchini, Botturi, & Inversini (2004) on the other hand stated that e- 

learning is a type of online learning. E-learning can be divided into three types, namely 

text-driven, interactive and simulation. With the advancement of technology and the 

existence of Internet, the number of e-learning resources available out there has increase 

progressively. There are different types of contents that can be used to produce an e- 

learning environment. Game-based learning is one of the major examples.

2.3 Game-based learning

Research had shown that game based learning has proven to give impact on students 

learning motivation. Ke (2009) states that the use of interactive technologies has create 

conducive learning environment and more engaging to the learner. This in turn will 

show a great improvement in the learner's understanding about a topic. It allows the 

learner to demonstrate or apply newly acquired knowledge in creative ways. In addition 

to that, this modern method of learning has overcome the limitation of the traditional 

learning (Hsu, Wu, Huang, Jeng, & Huang, 2008). As stated by Kuo (2007), students 

who are exposed to game based learning environment tend to engage more on it and 

willing to explore while playing. Altalbe and Wilkinson (2013) discussed the various 

techniques in teaching using games approach for teaching English as a second language. 

Also, it explores how technology has helps in improving the games to be more effective. 

They have listed five approach in ensuring learners have a better understand of the 

knowledge they obtained, mainly conceptual learning, team-based, classroom-approach, 

test-based curriculum, and digital-curriculum or in this context game based approach. It 

is agreeable that this technique helps to make education more interesting regardless of 

any range of age. Focusing on English as the second language, learners should not only

9



know how to communicate well, also they must be able to convey their thoughts and 

knowledge in their work and daily life. Thus, effort should be given to enhance the 

design of the game in order to bring it to another level and make the process of learning 

more interesting.

2.4 Interactive Games

Games that take inputs from the player and response with an appropriate action are 

called interactive games. Combining interactive games and learning is not a new concept 

(Annetta, 2008). Interactive games have advanced to the extent that the players are not 

only playing against their computer or mobile gadgets; also, they are able to play against 

multiple players across the world via the Internet. This has enabled different type of 

interaction and communication among the player though graphic interface and other 

multimedia elements (Frozza, Demazeau, Gaude, & Alvares, 2002). Researches 

emphasize that by combining multimedia elements with learning is the key in successful 

implementation and game should be used in parallel with other context of learning.

2.4.1 Games in Language Learning Context

When people play games in a virtual setting, they often emphasize interactivity and 

individual action as significant practices (Sorensen & Meyer, 2007). Additionally, the 

learners focus more on the message on the game rather than the language itself. Hence, 

instead of paying attention on the language used, the learner try to do all they can to 

complete the task. During this process, learners should be able to apply or repeatedly 

recall new vocabulary through this game-based task This can eliminate the concern of 

getting the wrong answer when playing, which is a main factor one restrain themselves

10



from using the new language. This is agreed by Chen, I-Jung, (2003) that state when 

anxiety is reduced, speech fluency comes naturally, thus communicative proficiency is 

achieved. This in turn will boost their self-esteem. Games can be customized to fit on 

different types of skills such as listening, speaking, reading and writing. As listed by 

Altalbe and Wilkinson ( 2013), the following are ways and tools to make the learning 

experience enjoyable which are:

i. Reading materials 

- A good book or any reading materials can be a reference in learning about new 

language. 

ii. Audio-Video

Audio -video can be guidance for one to learn and even pronounce new words

on the dialects and pronunciations of the language. Moreover, video can be 

played repeatedly to the learners. 

iii. Discussion 

- Learning is fun when done in group. Discussion among friends will not only 

stimulate the brain to be alert during collective learning, also in group, one 

can be a lending hand to the other. 

iv. New ideas and outlooks 

- New knowledge and belief should be embraced and allow the possibilities of a

new ideas.

11



2.5 Impacts of Using Games in Language Learning

According to study that had been done by Reinders and Wattana, (2011), games has an 

effect on learning a second language or foreign language that may be unfamiliar to the 

speaker. The study focuses the usage of English on the university student in Thailand. 

Reinders and Wattana (2011) found that "the more use of second language, the more 

likely that second language proficiency will develop. " The result has shown that there is 

a significant improvement in their competence to communicate in English. The following 

statistic is presented.

Figure 2-1: Graph of Participants English Competence Before and After 

Gaming Activities (Adapted from Reinders & Wattana, 2011)

The findings from the study is supported by Yashima (2002), that mentioned that 

an individual motivation to communicate is a factor that influenced participant to speak 

in other language.

12



2.6 Case study of Implementation of Game-based learning

The following are the five case studies that show how game based learning has been 

incorporated in teaching and learning. The current outcome of each implementation will 

be discussed. Some of these applications are still under development.

2.6.1 Computer Game Based Learning Approach for Mandarin Language

Dwiana and Singh (2011) had discussed on how Mandarin language can be learnt by 

Malaysian student through the usage of computer games. This game is developed based 

on Instructional Design Model. This model is adapted such that an education is carry 

out in a systematic way based on a structured process and has a tangible learning 

outcome. Children have different way of perceiving knowledge. With games as an 

interesting means of learning and teaching in mind, it is hope that this will attract 

children aged 5 to 7 years old as it target audience, will be able to learn and speak 

Mandarin in their daily life basis without hesitation. The prototype of the game is 

developed thorough several steps such as follows:

13



Data Collection

` J

Searching of multimedia 
content

l l

Integration of 
multimedia technology

\ J

A list of vocabulary that is needed for learning basic 

mandarin are collected. These are based on the existing 
notes that the authors have.

Existing graphics are collected, traced and manipulated 
using Adobe Photoshop software and inserted into 
Swishmax which is a multimedia authoring program.

The graphics is then animated to make it more appealing 
and recognizable to the children. The development of this 

prototype has many concerns that include:

i) The objective of the each screen 
ii) The layout of the screen 
iii) The selection of the colours and font size 
iv) The navigation is clear and user-friendly 
v) Interactivity

Figure 2-2: Prototype development method
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2.6.2 FirstVoices
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Figure 2-3: Screenshot of the FirstVoices 

FirstVoices is a web-based tools and services that is intended to support Aboriginal 

people in preserving language and culture revitalization 

(http: //www. firstvoices. com/en/about#info2). It is globally recognized as an online 

indigenous language archives and teaching resources that allows the indigenous 

community to document their language using multimedia resource for the future 

generations. Besides having diverse list of Aboriginal writing system with the 

integration of multimedia contents, it has a set of interactive games that can be played 

and for learning activities. Examples of games that are available are word search, 

sentence scramble and pairing game whereas the learning activities are label maker and 

flash card maker. Not all of the language archives in FirstVoices are accessible to the 

public depending on the request of the language community. On the other hand it has a 

downside whereby it has insufficient list of native word in the database for the games 

involving words, it cannot be played.

In 2009, FirstVoices has launched an interactive, online language-teaching

application, FirstVoices Language Tutor. It aims to teach the sound and patterns of the
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indigenous language, build a vast vocabulary through reading and talking about new 

words and phrases and to gain confidence when speaking their native language. It is 

able to deliver graduated language exercises in vocabulary development, comprehension, 

listening and speaking. The contents are fully customizable suiting the age of a specific 

group or lessons that follows a particular curriculum.

2.6.3 Scrabble. gz

Scrabble. gz is a web based version of a classic and popular game Scrabble which is done 

for the Galician language by Bernardo, Cerdeira-Pena, Pedreira, Places, and Seco (2009). 

Galician is an under resourced language that is spoken in the West of Spain which is in 

Galicia as well as in the neighbouring areas of Spain. The aim of this game is to develop 

an efficient and comprehensive dictionary for this language that can cater vocabulary 

and sustain complex queries to fulfill the requirement of the games and other application 

that associated with it.
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Figure 2-4: Screenshot of Scrabble. gz

Among the criteria that the authors focus on in designing the games are:

a) Interface Design

ý. ,

The game is designed to follow human-computer interaction design principles which are:

i. Structured 

- Elements of the game are placed on the of the left hand side of the screen. It is 

grouped together for easy interaction. 

ii. Consistency 

- Likewise, other functionalities are placed together, on the right hand side of 

the screen. This shows a consistence pattern so that players can expect how 

to navigate through the game.
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b) System Architecture

The nature of traditional web applications has limits developer to develop an interactive

and real-time applications or games due to two main reasons which are:

i. Clients are unable to exchange information 

- The architecture of web applications is established between a client and the 

server, but never between two clients. 

ii. Web server cannot start data transfers 

- Web servers can never communicate the information received from one client 

to the others unless the clients explicitly request it.

This is overcome by taking the intermediate approach that is with the use of 

Asynchronous JavaScript and XML (AJAX). AJAX has enabled a fast processing 

capability without the need to install additional plug-in. Having this application 

programming interface (API) has made it possible for web page to request information 

from the web server without blocking the player's activity.
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2.6.4 Duolingo

Duolingo is a free website that delivers language lessons such as Spanish, French, 

German and Italian. It offers an extensive written lesson and dictation, but less 

speaking practice. This done by engaging the user through the use of audio, and graphics 

as well as written and reading activities.

Figure 2-5: Example of Questions in Duolingo

Duolingo first teach the user to translate words from source language, for 

example English, to target language, say Italian, with relevant pictures and assists with 

caption. User can take few lessons to learn the intended language, and gain points as 

they learn new language. The challenge would be the user is given lives at the beginning 

of the lesson, which is resembles with hearts that will be deducted when ever mistakes 

are made throughout the lesson. After a few sublevel, the user will be tested with the 

knowledge that they have gain by trying the test provided. Passing the test would enable 

the level to increase to unlock other parts of the game. This web application provides 

instant feedback (see Figure 2-5). In other words, user will be alerted what they got 

wrong exactly, for instance, the user got the wrong vocabulary.
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Duolingo also let the user to words they are uncertain of and it will give a 

translation of it that is only in the lesson and not the test. The lesson content is arranged 

in a step wise fashion in which it is easier for user to keep track of their lesson (see 

Figure 2-6). Another advanced feature of Duolingo is that user can track their learning 

progress.

Choose your path!

.., ., _ý_,. ý. a, ýw;, ý, ý,

00S
p-f P-ena,. ew

Italian progress

i

., U ' ©O

Compete with your friends

-1 , -

() ronenme. w ea. x

II

r, rnrr

Sý -a Stuch

ý
r 9GM } SOOt : " 10k

Figure 2-6: Structure of Lesson of Duolingo
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2.6.5 GamesforLanguage

GamesforLanguage is a web-based platform that can be accessed with the following link 

www. gamesforlanguage. com. Similar to Duolingo, it provides games in many languages 

(French, German, Italian and Spanish). The web application concept is that user will 

follow along with a `hero' as he travels through the country of their choice (see Figure 2- 

7). For each lesson, the user will be playing a series of games that will test the user in 

terms of listening, reading, writing and reading. It starts off with basic vocabulary but at 

the same time gives the user enough words and phrases to be able to form a complete 

sentence. In addition to that, the user will be introduced to culture tips and essential 

games. Among of the games are: 

1) Memory games 

- Memorize new vocabulary and phrases by hearing, reading and saying them 

out loud. 

2) Snap Clouds 

- Practice by choosing the foreign words and phrases, hearing and saying the 

given words. 

3) Balloon words

Train your listening skill by identifying the sounds of the key words and click 

on the correct word balloon of similar spelled words.

Other game focuses on particular aspects of the language such as adjectives, 

articles and noun. The advantages of this game are that it is visually appealing and the 

voices and text used are clear and easy to understand. With this easy and interactive fun 

game, the user will rapidly build up working vocabulary and confidence to start speaking 

in the language.
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Figure 2-8: Learning Concept in Games for Language

Figure 2-7: Screenshot of Games for Language
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2.6.6 Proposed Application: Ote Dayak

A new application inspired by the six applications is proposed in this work, called `Ote 

Dayak'. This is a project that is designed to benefit the public in introducing and 

enhancing them of one of the native language in Sarawak that is the Bidayuh Language. 

The application is develop to suit Bidayuh and non-Bidayuh speakers. For this 

application, it will focus on one of the Bidayuh dialect which is the Singai dialect. Reason 

being is that this dialect is the dialect spoken by the author and it would be convenient 

to adapt the content of the game later on.

2.6.7 Comparison of the five case studies and the proposed application

Table 2-1 below shows the comparison between five selected application that has been 

reviewed and the proposed game application. The comparison is made using criteria that 

has been stated by Liu, Liu, and Hwang (2011) in their work in evaluating English 

learning website.
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Table 2-1: Comparison between Case Studies and Proposed Application

Evaluation Case study 
Criteria Computer Game FirstVoices Scrabble. gz Duolingo GamesForLanguage Ote Dayak 

Based Learning 
Language focus Mandarin Indigenous Galician European European Language Bidayuh 

language Language Language 
Provide user High user Yes User can chat es Yes Yes 
interactivity interaction with other players using mouse 
Provide help Instructions User know what 
instructions given at the to do based on 

User are always Instructions given Provide clear 
beginning of the the description Yes informed what before game playing instruction 

game on each game 
to do 

Using relevant Sound on user 
audio Yes 

Sound on user Yes action, as well Clear sound on user Yes 
action as in game action 

content 
Use attractive or 
relevant Yes Yes 

Games does not Attractive Graphics are well- Use graphics in 

hi involve graphics graphics organized games grap cs 
Good selection of Attractive Font colours are Attractive and Consistent and colours and font colours and Yes dull colourful font attractive font Yes 
size suitable font size 
User-friendly Structured and User-friendly and 

Navigation are 
and clear user Yes Pleasant design Yes well-organized kept simple 
interface user interface visible to user and easy 
Offer speech Speech 
practice recognition for None None None Speech recognition None 

speaking lesson 
for speaking lesson 

Provide reward Yes, 
' Using lives as to motive None Using scores Increment of score Using scores 

learners on type games points
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From the comparison that has been made, it can be concluded that most of the 

interactive games are designed with similar design guidelines which covers basically 

attractive images, suitable audio and video. Some of the design is applicable to children, 

which include good selection of colours and font size, audio for each functional 

components as well as attractive and appropriate images.

2.7 Summary

There are lots of existing applications that are developed to promote language learning 

by using game-based approach. These are several criteria which have been identified to 

create the proposed interactive game. The usage of multimedia components such as 

audio and graphics are essential to create efficient game flow and easy interactivity. 

From the work that are reviewed in this chapter and its advantages and drawbacks are 

discussed, hopefully can help to create similar application for the Bidayuh language. The 

proposed application should basically cover the criteria needed to come up with the 

interactive games.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter discusses on the research method and design used in developing the 

interactive games. It provides on the rational for each development phases, data 

collection, game design and design analysis. It aims to give a better understanding on 

developing web based interactive games based on user perception and familiarity.

3.2 ADDIE Model

ADDIE model which is an instructional design process is a common approach that is use 

widely in active learning environment. There are five phases involve here which are 

Analysis, Design, Development, Implementation and Evaluation, hence the acronym 

ADDIE. It depicts the key to create training that is learner centered that focused 

primarily on improving many aspects such as knowledge, skills and abilities of the 

learners. The five stages involve in the methodology has its own distinct purpose and 

function throughout the instructional design (Peterson, 2003). This approach has many 

advantages such as: 

" Applied in iterative yet, sequential manner. 

" Provide room for improvement and continuous monitoring on each phase to 

incorporate the new increment features and components on the game.
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Figure 3-1: Overview of Work breakdown for each phase

3.2.1 Analysis Phase

For the first iteration, it begins with analyzing and collecting the requirements to 

develop the interactive games. The requirements here are the learning materials that 

will be used to design the games. The types of games are determined to ensure that it is 

suitable for the target audience. Relevant information from various online sources is 

used to identify the key component of these games. The keyword terms included 

combinations of `game-based learning', `indigenous language', and `computer game based 

learning'. Also, the time required to complete the project within the time frame has to be 

plan carefully. In addition to that, the type of programming environment and software 

that are needed is identified. This involved systematic searching and a consistent 

selection of the best software needed for this project.
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3.2.2 Design Phase

In this second phase, all information is that were collected earlier are to be analyzed. 

Once the type games are identified, it is then furthered classified to different type of 

category. This is done by reviewing various type of learning games that can be 

incorporated in this project. The game design is emphasizes to have a systematic flow 

while maintaining its education purpose. Consequently the selected games will be 

marked and verified for its suitability. The process of designing of questionnaire is also 

done here to get the feedback from the target user regarding on the games. The process 

of distributing the questionnaire is also determined here.

3.2.3 Development Phase

The third phase is the development phase that consists of the games design process 

based on the different type of category from the analysis phase. After reviewing some 

modern games, some key elements is identified, such as game strategy, games outcomes 

as well as multiple choices. However, it is not required all of the elements in all of the 

games, it would be an extra features to have that at least in one game. Then, when the 

games is developed, audio will be integrated with the games as well as other elements 

such as relevant graphics, and some testing is done to determine any error that needs to 

be debugged. Learning materials might be added if it is not enough.
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3.2.4 Implement Phase

During this phase, the developed plan is presented to the user. The plan activities are 

carried out in which the user takes action in the delivered activity. The purpose of this 

phase is the effective and efficient delivery of the learning materials. This phase must 

promote the user's understanding of material, support the user's mastery of objectives, 

and ensure the students' transfer of knowledge.

3.2.5 Evaluate Phase

For this final phase, the web based games will undergo evaluation which aims to 

evaluate aspects of user-friendliness and the effectiveness of game based learning in 

Bidayuh for the public as the user. Furthermore, it is to ensure that any lacking in the 

games and modifications is made where necessary. Also, the practicality and interest of 

the users are also important aspects that need to be assessed. While doing so, the 

reaction of the children when they are interacting with the games will be observed and 

questions can be asked in order to get their immediate and spontaneous feedback and 

comments.
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3.3 System Requirement

The system requirements refer to the software and hardware, which are the 

prerequisite in developing the interactive games. Generally the games will be developed 

using the following hardware and software: 

Table 3-1: System Requirements

Hardware 
No. Items Descriptions 
1. Pentium 3 or higher Pentium 3 is the minimum requirement 

in order to support the proposed 
interactive games. 

2. 514MB and above 514MB RAM should be sufficient to 
support the interactive games. Higher 
RAM would be an advantage as it can 
saves lots of time in terms of 
transmitting data from the client side to 
server side. 

3. 1GB hard disk space and above 1GB should be sufficient enough in order 
to run this game. 

Sof tware 
No. Items Descriptions 

1. MySQL (XAMPP) This is required in order to develop and 
manage database for the interactive 
games. 

2. Operating systems Most recent versions of operating 
systems such as the windows 7 can be 

used to run the interactive games. The 
end user can choose any one of the 
operating system to use. 

3. Web Browser Internet Explorer 6 is the minimum 
browser that the developer can view the 
design and content of the games. Also, 
the end user will use the browser to 
navigate the interactive games. 

4. Adobe Dreamweaver This tool is required to develop the layout 
of the interactive games. 

5. Adobe Illustrator This tool is to design vector graphics 
needed 

6. Adobe Photoshop This tool is required to manipulate 
photos and images. 

7. Audacity This tool is to edit audio. This is needed 
during voice recording session.
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3.4 Summary

Developing interactive games can be quite challenging now that the use of technology is 

greatly increasing. It is good to know the requirements in order to suit the user needs. 

The design of the game may undergo a few iterations before coming out with the 

finalized design. This chapter recaps on how the development of this proposed 

application would follow a standard methodology. Software and hardware technology for 

developing the application has been identified.
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CHAPTER 4

REQUIREMENT AND ANALYSIS

4.1 Introduction

This chapter is on the design, functionality and implementation of the interactive games

in Bidayuh language. The application is implemented according to the design 

specifications that have been obtained at the design phase. The design of the web based 

games is also included in this chapter in order to present the flow of the games. The 

development of this game used the following software: Adobe Dreamweaver CS5, Adobe 

Photoshop CS5, and Adobe Illustrator CS5 as well as with the extension of jQuery 

library. The code is previewed using Chrome Browser.

4.2 Data Collection

From the review work that has been done, the following game has been proposed. The 

game content is based from Conversation in English, Iban, Bidayuh book. The game has 

four suggested main themes as shown in Table 4-1. The details about the game flow in 

each level will be elaborated in the next section. 

Table 3-1: Suggested Game Theme

Theme Descriptions 
City In this setting, the user will be prompt questions that are commonly 

asked when going to the city such as asking directions as well as 
items that can be found there. 

Airport In this setting, the user will learn few questions that one can use 
when travelling to a destination and asking about an item.
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Market In this setting, the user will find out few questions that one can use 
in bu in and sellin in the market and querying about prices. 

Eatery In this setting, the user will see some questions that are related to 
some eatery in Kuching. This may include questions such as foods 
and drinks.

Figure 4-1 shows the workflow of the proposed application. The workflow diagram 

shows the scenario for the system of the interactive games. There are several steps in 

the workflows. First, it will display the content of the home page of the web. Then user 

can select the game theme and they will be tested in three of games, which are 

"Translation Game", "Drag & Drop Game", and "Memory Game". They can select either 

one of the theme and play it. When they are done, they can return to the home page.

Main Page

- - Home

About Us

Game

Theme 1: City 

Theme 2: Airport 

Theme 3: Market 

Theme 4: Eatery 

Figure 4-1: Workflow diagram

Level 1

Level 2

Level 3
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4.3 Interface Design

The interface design in this context is the design of the websites as well as the 

interactive games. The goal that is trying to achieved here is the simplicity and also the 

efficiently of the interactive games. At this stage, the design is done by deciding the 

appropriate location to place the icon and arrangement of the content in the web site. 

The design will be shown and explained in the next section.

4.3.1 User Interface

The following is design the layout of the user interface of the interactive games.

ooý
Ths : Town

I
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Theme : M

Wdcomo
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Man Us

ýý
ýýý . r ý

Thane: Eatery

LOgOWN_

Thane: Aeroplane

ý

Login I Reqistr

Hea to Play

info

. y

Figure 4-2: Home Page Design

The home page interface consists of the logo of the site, and its banner next to it. 

Furthermore, there will be navigation links on the top which are the links to the `Home' 

page, `Games' and `About Us' section. There will be some introduction and background at 

the right hand side of the website to greet the user whenever they enter this page. At the

34



same time, there are also instructions on how the user can navigate around the site, and 

some information regarding on the Bidayuh language at the right hand side of the 

screen.

The game page consists of the three options of games in the website. When 

clicking on the game, they will be directed to individual game interface which will be 

elaborated in the next section. For the login form and register form, refer to the following 

figure.
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Figure 4-3: Register Form Design
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4.3.2 Game Design

Game 1: Translation Game

®®ýI

ý

Zýl
Photo 1

Ote Dayak

Question 1

ý

Photo 2

ý

Photo 3

Nextc

L

LOaD3Ne_

Figure 4-5: Game 1 Design

For this game, the task is intended to be simple. The user is expected to play word 

translation game. All together there will be ten questions. For each questions, the 

application will displayed a list of option consisting of three images. They will have to 

key select the correct translation based on the given word in the questions. The layout of 

the number is arranged such that it is clear and easy to recognize. The feedback will be 

shown in the bottom of the questions once user has selected their answer. A next button 

will be displayed below the game area to indicate the user to proceed to the next 

question. The questions will be placed on the center of the frame so that user can focus 

their attention to the game.
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Game 2: Drag-and-Drop Game
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Figure 4-6: Game 2 Design
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For this game, the user is expected to play sort of a matching game. Like the traditional 

matching game, user will have to choose the appropriate word corresponding to the 

image shown which is labeled like a card. To make the game more flexible, the cards can 

be dragged and dropped, hence the name of the game. Likewise in Game 1, the cards are 

placed in the center of the frame. To avoid the image being disordered, the image should 

be big enough to fit in the game area. The cards are restrained to be able to move only in 

the game area.

37



Game 3: Memory Game
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Figure 4-7: Game 3 Design
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For this game, the user is expected to match picture card. All together there will be 16 

cards displayed. The cards will be arranged in row of four and column and will be placed 

on the left hand side of the game area. Hints will be placed on the right hand side. 

Placing the element in a structured manner will please the viewer's eyes.

Ote Dayak

Ri

Ili
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4.4 Game vocabulary

In order to make Ote Dayak attractive for users with a wide range of Bidayuh language 

skills, the game needed to work with a vocabulary that was comprehensive and at the 

same time provided easy access to words associated with certain difficulty level. Having 

this vocabulary would definitely help to generate variety of games at a chosen difficulty 

level. The vocabulary selected is based on the word frequency usage spoken by the 

Bidayuh community in their daily life. Around forty words are chosen. Refer to Appendix 

B for some example of the list of vocabulary.

4.4.1 Vocabulary Audio

Once the vocabulary has been identified, the next process is to pre-record the vocabulary 

by using a tape recorder. This is done by getting a Bidayuh speaker who is willing to 

help out. Note that the recording session is done in a controlled environment in which 

background noise is eliminated as much as possible. Next, the speaker has to speak one 

specific word several times on a within a certain interval to get the best recording. This 

session might take about 15 to 20 minutes to avoid the speaker feel exhausted. Once 

done, the best record are then edited using Audacity software to enhance the voice as 

well as removing noise.
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Figure 4-8: Screenshot of Audacity

4.5 JQuery

0.75

JQuery is the most commonly used JavaScript library. It makes many tasks easier 

especially those involving in client-side programming for handling event, animation and 

also user interaction. For the development of the games, it mainly involves JQuery. 

JQuery is chosen here because its library provides many easy to use functions and 

methods to make an interactive application. In addition to that, JQuery UI has set of 

themes, effects and widgets that help in creating an elegant user interface. Furthermore, 

JQuery is also lightweight. JQuery syntax is also designed to limit the amount of line of 

codes necessary to do functions (Lerner, Elberty, Li, & Krishnamurthi, 2013).

4.6 JSON structure

With the use of JavaScript Object Notation (JSON), the data is formatted into human- 

readable text which is helpful into constructing the questions for the games. JSON is 

chosen here because it is self-describing and it is easy to parse. In the JSON files, the 

data is structured as in an array. The questions that will be used in the games are
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structured in JSON files. Since the syntax of JSON can be quite confusing, the tree is 

visualized using free application that is available on the Internet (see Figure 4-9). From 

here, it is convenient to come out with the structure of the game for different level later

[{

{

{

})

"level 1": [{ 
"question": "Select translation of a 

field? ", 
"optionl": "padang ", 
"option2": "klinik", 
"option3": "borie"

11

"level 2": [f 
"picl": "motosikal", 
"pic2": "oran", 
"pic3": "padang", 
"pic4": "skurah",

11

"level 3": (f 
"eng": "Who can drive a car? ", 
"bid": "Osi de pondai ponu muto? "

}l

Figure 4-9: Visualization of JSON structure
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4.7 Summary

This chapter discusses how the requirements are obtained. The design outlines the 

physical plan of the application which includes the screen mockup of the application. The 

most important part is the design phase as development later on will be based on this 

phase. Game interaction has been the main concern for all the three games that has 

been discussed here.
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CHAPTER 5

DEVELOPMENT AND IMPLEMENTATION

5.1 Introduction

This chapter focuses on the development process and implementation of the proposed 

application, which is Ote Dayak. The application is implemented according to the design 

specifications that have been obtained during the design phase. Screen design of Ote 

Dayak will be presented to provide a better graphical illustration on the application 

functions and features. Along the way of the development, some of the designs need to be 

changed to suit the needs of the games. Some designs that are suitable such as the types 

of games are retained.

5.2 Game Development

There will be three levels for each theme to strengthen the player's knowledge on this 

indigenous language. The contents are merely Bidayuh vocabulary. The web- based 

games consists of a few modules. These modules represent is what makes the whole 

game contents one functioning system.
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5.2.1 Main page

In the main page (see Figure 5-1), the user is shown of a picture of four images of main 

places in Kuching, which is the city of Kuching, airport, market as well as some eatery in 

Kuching which represents different themes of the games. The pictures are used carefully 

to represent each theme so that confusion does not arise. On the left hand side, is the 

welcome signage of the web based to greet the user when they enter the website. The 

design of the site is kept simple so that it is not clustered which can distract the viewer's 

attention. The user will have to click on any of the four image will then be directed to the 

intended games.

Figure 5-1: Main interface of Proposed Application 

The image has been formatted with mouse hover function that it would favor the 

user about the content of the image. Since the image is placed with a link to direct the 

user to the game page, this function helps in informing the user of what to expect. The 

figure presented below shows the information about the game theme when the mouse 

cursor is hovered over the image.

iý

I 

Iý 
ýý

i. 
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Figure 5-2: The mouse hover function

This page also provides user to register as a new member or login as existing 

member to give privilege and easy access for them to play the game. All the information 

of the user will be kept by the administrator as record. The example of the details that 

the user needs to provide in order to register is shown in Figure 5-3.

7oin Now

E-l:

P,.,. oro:

Figure 5-3: Register Form of Proposed Application

For existing user, they have to enter their registered username and password to 

login. If the user does not provide the compulsory information, error messages will 

appear as shown in Figure 5-4.

Login

use m eme

cascwor0:

'R-, red field

'Required field

Figure 5-4: Error message on Login Action
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Else, if the record does not match, an invalid page will be displayed (see Figure 5-5). This

is to ensure that user is always alerted about their action.

r Error

Invabd usemame or password

Please login using correct usemame and 
password

-

-jFigure 5-5: Invalid message displayed upon invalid login

After the user is successfully login, they can view their account details by clicking 

on `My Account' tab. Here, user can view their game score and even click on the `Play' 

button which will direct them to go to the game page.

In order to make an attractive and user friendly interface, navigation tab as well 

as breadcrumb navigation are used to aid user to track their location within the 

application. Breadcrumbs are designed in hierarchical site structures; user follows trails 

at their starting page.

E

qo
0

ýJ
Figure 5-6: My Account Page
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Figure 5-7: The use of breadcrumb in My Account Page

5.2.2 Game page

A
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ý

Figure 5-8: Game Page of Proposed Application

Each of the game will share the template, but having different sets of questions 

depending on the JSON files, which will be elaborated in the next section. The JSON 

files have all the questions based on the suggested questions corresponding to the level
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of the game. The game is coded using jQuery and basic HTML. The JSON files are 

associated with different type of themes which is stored as a database in the localhost. 

The users have to complete one level before proceeding to the next level.

1. Score: Show the accumulated scores

2. Level: Show the current level that the user are playing

Some of the features that are used in the game development will be summarized in the

following table.

Table 5-1: Proposed Application Features

Features Descriptions 

To indicate home icon. User can click it to 
exit from the game page. 

To indicate the beginning of the game. 

To indicate the user to proceed to the next 
part of the game. 

la Re To indicate the user to restart the level if y p they want 

EM To indicate the user to view their scores 
upon reaching the last level. 

-I: XIER To indicate the user has completed a level.
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5.2.3 Development Details

For this section, the technology used for the development of the application is explained.

Secondly, justification for the design choices in is briefly elaborated.

Application details 

The application is built using mainly JQuery. For the sets of questions, it is stored in a 

JSON files. As for the audio for Game 1, it is pre-recorded using a tape recorder. For the 

database, the data dictionary would be as below. Databases are maintained for the 

games. Each of the game themes will have similar structure of the database. The game 

score database (see Table 5-3) is used to keep records of the user's scores and levels for a 

particular themes. The user databases are updated every time the user has completed 

each theme.

Table 5-2: Data dictionary for User Info

Field Type Null Key Extra 
user id INT (6) No Primary AUTO_INCREMENT 

username VARCHAR (20) Yes 
email VARCHAR (25) Yes 

password VARCHAR (20) Yes- I

Table 5-3: Data dictionary for Game Score

Field Type Null Key Extra 
game-id INT (6) Yes Unique 
levell INT (10) Yes 
level2 INT (10) Yes 
level3 INT (10) Yes 
total INT (10) Yes
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Game 1: Translation Game

Figure 5-9: Screenshot of Translation Game 

For this game, the user selects the best translation in Bidayuh based on the English 

word. Relevant images are used corresponding to the translated words (see Figure 5-9). 

The images used are taken from Google Image search. The user can listen to the 

Bidayuh pronunciation by hovering on the images. This will read the word out-loud to 

the learner so that they can hear how a native speaker would say the words. They can 

speak out loud based on the audio that they hear. Thus, in the case of second language 

learners, there will always be new vocabulary to learn. 

The key to the effectiveness of this game is that, even though the user does not 

know the exact meaning of the words in Bidayuh, they are able to select the answer by 

referring to the images. In terms of the back end logic, the question is designed as shown 

in Figure 5-10. The first option should always be the correct answer. However when the 

questions are displayed to the user, the options are randomized. Each of the options has 

a unique ID for identification purpose. When the user click on the image that has the 

matching ID, then a correct feedback will be displayed, else it is the wrong answer.

50



"question": "Select translation of a field? ", 

"optionl": "padang", 

"option2": "klinik", 

"option3": "borie"

Figure 5-10: JSON structure for Translation Game

Game 2: Drag-and-Drop Game

Figure 5-11: Screenshot of Drag-and-Drop Game

For this game, the user has to match the image and its corresponding word based on 

prior knowledge from the previous game. They do this by mean of drag and drop from 

the card pile to the card slot (see Figure 5-11). If the user successfully matches the 

picture, the dragging function will be disabled and the colour is changed to indicate that 

the action is correct, else, the picture will return to its original position. The score will 

increase for five points when they get the correct combination. Since the idea of the game 

is to recall the words that user had learn, no penalty is given even when they got the 

answer wrong. In terms of programming, the image and the word used are stored in an
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array. In order to display it, the array are sorted and shuffled to give a different

arrangement whenever the game is loaded.

Game 3: Memory Game

ý ýý ýý ý. ý ý ý ýý ýý
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Figure 5-12: Screenshot of Memory Game 

For this game, the user has to match pairs of card by flipping the card to reveal 

the Bidayuh and English phrases behind it. The user perceives their learning by 

matching the appropriate phrases by looking at the hint provided on the right hand side 

of the game as shown in Figure 5-12. As user try to flip the card, the use of sound clip is 

incorporated here, such as bell chime to indicate that the card is a correct match, 

whereas a tick sound indicates a wrong pair. For the logic, one card which acts as parent 

is clone several time which produce many children cards. Next, all of these cards will be 

appended with phrases obtained from JSON files. Each of the phrases is tagged with an 

ID to match the Bidayuh phrase and the corresponding English phrase. To make it 

challenging, the cards are always randomized.
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Completing a Level 

When user has completed any round of the game, a completed screen will be displayed as 

shown in Figure 5-13. Three blinking stars are used to compliment this action. For each 

level, the user can see `Next' and `Replay' button. The `Next' button is to bring the 

learner to the next screen whereas the `Replay' button is ensure that the current game 

can be repeated as desired by the learner. The total score collected for that particular 

level is placed on the top left hand side of the screen. This is to ensure that user is well- 

informed of their progress.

A

Y. i have ampletedLevel if

Figure 5-13: Completed Game Screen

Finishing the game 

After user has gone through all the game level, they can view their scores (see Figure 5- 

14). The score computed is to show the user how much they points they have collected 

throughout the game playing for each theme. The current theme that the user is playing 

is shown as well. From here, they can choose to go back to home page by clicking on the 

home icon to select different theme to play on.
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A

Completed!
Theme: eatery

Your Score: 145

Figure 5-14: Finishing game pop-up message

5.3 Implementation

Before the deployment of the application, it is only tested using Google Chrome browser 

which seems to be the most popular browser. Once the game has finished developed, the 

application is hosted at otedayak. site 40. net for the public to use. This is to determine 

how real users interact with the application for testing purpose. The files are uploaded 

using FTP manager such as FileZilla client (refer Figure 5-15). Also, link to a 

questionnaire which are prepared using Google Form are given to evaluate how users 

interact with the application. The details will be highlighted in the next chapter.
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Figure 5-15: Screenshot of FileZilla Client

5.4 Summary

Three games are introduced in this chapter. The translation game helps the student to 

be familiarized with the Bidayuh word with the assist of images. The second game, the 

drag and drop game is design so that user can relate previous knowledge and apply it in 

the game. The memory game on the other hand requires user to match pairs of phrases 

by concentration. In conclusion, the application has to be simple and easy in terms of 

playing it, to suit the age of the user. The end product should cater the requirement to 

the user in order for them to learn this indigenous language which is the Bidayuh 

language. The application had been elaborated with screenshots to enhance the 

understanding of the readers. There are a lot of issues that need to be considered and 

designed in order to achieve the objectives in full.
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CHAPTER 6

TESTING AND EVALUATION

6.1 Introduction

The reason for testing and evaluation is to ensure the application meet its requirement. 

This chapter covers two parts, which are about the real user evaluation of the interactive 

games in Bidayuh language and the functional testing of the application. There are 

twenty-five respondents altogether, with five being Bidayuh natives. The purpose of this 

evaluation is to ensure the application to verify the value of the application. The 

respondents are evaluated in some aspects when using the application in order to know 

their feedback. On the contrary, functional testing is required to be performed 

throughout the application not just at the end of the development.

6.2 User Study Design

After the development process, the real user's evaluation is conducted. The main goal of

this evaluation is ensure that the interaction of the user with the game are smooth and 

fun, and that the users subjectively felt that by playing the game expand their 

vocabulary in learning Bidayuh vocabulary. The second rationale would be to observe 

various features such as the use of multimedia content helps in learning and how 

satisfied they are with it. This can be done my measuring how the user perceives
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learning based on the post-game survey (see Appendix Q. The user are asked to play try 

the application by accessing a public URL via the Internet. The evaluation was done 

within two days. Due to time constraint, the users are given the choice to select one of 

theme that they want to play.

6.2.1 Procedure

The following phases are what are expected when conducting the evaluation. This 

evaluation took part in a quiet and conducive environment. 

1. Introduction: 

Firstly, respondent will be briefed on the objective of the evaluation and also what the 

application is all about, as well as on the basic instruction before trying out the 

application. 

2. Game playing 

Next, students will interact freely with the system, completing each level of game. In 

this step, the participants will be left on their own to evaluate the application. This gives 

them the opportunity for them to explore the system without being uncomfortable. 

3. Feedback 

Finally, the participants need to fulfill an individual survey which collected their opinion 

about the user interactivity, the game, interestingness and perceived learning 

usefulness.
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6.2.2 User Profile

A convenience sample group is gathered from the students in Faculty of Computer 

Science of UNIMAS. A total of 25 respondents are selected which consists of 8 males and 

17 females; ranging from 20 to 30 years old, with 5 of them are Bidayuh natives 

speakers. The table below shows the profile of the user. 

Table 6-1: Respondents' Profile

Age Race Dialect *If a licable 
24 Chinese 
23 Malay 
23 Bidayuh 
25 Malay 
23 Malay 
24 Malay 
24 Mala 
24 Mala 
24 Indian 
23 Bi da uh Sinai 
25 Mala 
25 Mala 
26 Indian Ja of 
23 Chinese 
23 Ka an 
22 Indian 
23 Iban 
22 
20 
22 
23 

Mala 
Bida uh 
Chinese 
Murut 

Sin ai 

23 Bida uh Biatah 

23 Bida uh Bukar 

23 Bisa a 
29 Than
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6.3 User data analysis

Table 6-2 shows the result obtained from the post game survey. The initial opinion of the 

respondent about using games as a way to discover and learn new languages is recorded. 

Participants mostly agree that using games is a better way to learn new language. 

Regarding on the user interface and interactivity, majority of the respondent answered 

give high rank for those criteria. None of the respondent stated that it is poor. As for the 

audio used in the game content, most of the respondent stated that the audio is clear 

enough for them, the rest regarded it as either excellent or good, neither the respondents 

complained the audio inaudible. Some respondents were amazed with the vocabulary 

audio and speak along with it.

Generally, Bidayuh natives provide more positive response in all the aspect of the 

learned and reviewed language. This is not surprising as individual are more confident 

with their first language than those who learned it as a foreign language. Moreover, they 

agreed by means of games, they can perceive new vocabulary faster compare to the 

traditional learning with the audio and visual aids. This proves that this application is 

capable to provide user-friendly interface and effective content. Further analysis can be 

done by looking at the responses between two distinct groups which are Bidayuh and 

non-Bidayuh speakers.
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Learning Response for Non-Bidapuh Speakers
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Figure 6-1: Graph of Learning Response for Non-Bidayuh Speakers

From Figure 6-1, it can be seen the application is a satisfactory for the non- 

Bidayuh speakers. This shows that they can cope with the content in the application. A 

bad selection of words to use inside the game will cause frustration to the user as they 

cannot figure out the meaning, thus decreased their motivation to learn. The findings 

suggest that with combination of both easy vocabulary and phrases, are well perceived 

by the learners. The respondents were also asked whether they can remember all the 

words that they have seen in the game. According to the survey, the respondents tried 

two to three times to get the images in the correct position. This reflects that learner try 

to analyze the problem. This is how they can recall the new words that they have 

encountered.
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Learning Response for Bidayuh Speakers
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Figure 6-2: Graph of Learning Response for Bidayuh Speakers

As for the Bidayuh speakers, one individual feels that the application does not 

meet their expectation (see Figure 6-2). This is probably due to the content is too easy for 

their level of understanding and there are still room for improvement. Overall, the 

results obtained shows that the learning satisfactions of user, who all suggest that user 

are interested to the content and the learning attitudes are more proactive. This 

indicates that it's a positive sign to have this approach in language learning because 

people will continue to learn regardless of the language. Moreover, most of the 

respondents showed favouritism in playing the translation game. Although not being 

able to understand the word used in the game, they can identify the meaning by 

referring to the image provided. This showed that the respondent are interested and 

engaged with what they are learning.
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Overall Evaluation for Non-Bidayuh Speakers
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Figure 6-3: Graph of Overall Evaluation for Non-Bidayuh Speakers
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Figure 6-4: Graph of Overall Evaluation for Bidayuh Speakers

From Figure 6-3, it mostly shows that respondent can somehow remember the 

Bidayuh words that they encounter in the game. This indicates that they perceive the 

learning process profoundly with a total of 14 participants. Displaying images and the 

use of audio as the multimedia content may contribute to this achievement. As opposed 

to this, from Figure 6-4, with the exception of one individual, all are able to remember 

Bidayuh words used in the games. Due to the Bidayuh language itself has different 

dialects; this might affect their level of understanding based on their dialect proficiency. 

Being a Bidayuh native does not necessarily mean that they have good command of the
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dialect, which in the case is the Singai dialect. With the exception of one individual, 3 of 

the respondents can remember the words used in the game. That particular individual 

that gave a fair response has been staying in Semporna, Sabah since he was born. Thus 

the demographic factor has limited his command of the Bidayuh language. Although 

there are such ratings, this is no surprising as it is expected when the application is still 

in prototype phase. This group of people maybe has high expectation towards the design 

to actually to be attracted towards it. Nevertheless of the result, this does not influence 

their motivation to learn this language.
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Table 6-2: Evaluation Result

No Descriptions Poor Fair Good Excellent Superior Mean 

1 It was easy to navigate between pages 1 1 8 14 4.46 
2 The text used was easy to read 2 1 11 10 4.21 
3 Information was clearly organized 3 11 10 4.29 
4 The use of colour was clear 1 1 6 16 4.54 

5 5 14 4.38 
Instructions 

1 2 9 12 4.33 

7 This application will help me learn Bidayuh Language 1 9 14 4.54 
I can remember all the words in Bidayuh Language that I have 8 learnt using the application 1 3 17 3 3.92 
Game-based technology are good for studying new language 9 
vocabulary 6 18 4.75 

I am more motivated to learn Bidayuh Language through web- 10 based game. M 
3 9 12 4.38 

11 The application is user friendly 1 1 10 12 4.38 
12 The application is interesting 1 7 16 4.63 
13 I am satisfied with the design of the application 1 1 2 12 8 4.04 
14 I am satisfied with the content of the application 4 9 11 4.29 
15 Overall, this application meet my expectations 1 16 7 4.25

valuation scale: (5) Superior (4) Excellent (3) Good (2) Fair (1) Poor
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6.4 Functional Testing

Functional testing begins and proceeds in parallel with the application 

development during the implementation phase. It is conducted to test all the functions 

and features of Ote Dayak are working accordingly and systematically as expected at the 

very basic level. For example, the programmer tests all the buttons on the interface to 

see whether it is functioning or not. Moreover, text fields should be clear to the user that 

it requires input from user. Besides that, an appropriate error message should be 

displayed when user provides incorrect input or actions. 

The application should give the user the possibility of creating a user account to 

be able to login and proceed with the game playing. Once they are logged in, they are 

able to view their score of the game. In addition, the user should be able to edit their 

account. Some of these requirements have lower priority because the developments 

efforts should focus on the functionality to play the game. For instance, the features to 

post recent news about the application would be nice but it is not considered to be 

required.
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6.5 Summary

This chapter discusses on the result of the evaluation done on the proposed application. 

It is important that all the functions and game content are integrated properly during 

the implementation phase. Therefore, user acceptance evaluation has been conducted. 

The data obtained from the survey is included in this chapter. Generally, the user 

showed positive attitudes toward this application. They agreed that they enjoyed the 

Web activities and would like to use more of this application in language learning. 

Although the evaluation reported involved a small number of respondents in a short 

period of time, the findings confirm that the application can be useful and helpful in 

language learning.
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CHAPTER 7

CONCLUSION AND FUTURE WORK

7.1 Introduction

This chapter presents the conclusion from the implementation of Ote Dayak. This 

section summarize of how the original objectives of the project are achieved. However, 

this application has the potential to expand its ability to enhance language learning. The 

future work that is necessary to improve the application will also be discussed in here.

7.2 Objective Achievement

The objectives of the Ote Dayak that are stated in the beginning of the project 

development have been achieved. The achievements of each of the objectives are 

summarized in the following table.

Objectives Achievements 
To design and develop interactive Based on the literature review and the 
games focusing on the usage of requirement analysis in the previous 
Bidayuh language chapters, an application had been designed 

and developed to learn Bidayuh language 
To implement and test interactive Three type of games had been developed 
games that use the Bidayuh language 
To integrate the interactive games into All three types of games are incorporated 
one platform into an online application. 
To study the user experience of Statistical results have been tabulated and 
learning Bidayuh language using visualized using bar plots of the user's 
game-based approach experience in using the application
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7.3 Limitations

The limitations of the application refer to what the application is unable to provide to the 

user. The respondent's comments that are adapted in the previous chapter are 

considered to be the limitations of this application. The limitations of Ote Dayak that 

has been identified are as follows: 

I) Browser compatibility 

This application is compatible in Google Chrome only and not in other 

browser. For example, if viewed using Internet Explorer, certain plug-in 

cannot be executed. Also, it does not support mobile browsing. 

ii) Limited game levels 

To date, the game levels provided in the application is limited to three. 

Having more levels that have different level of difficulty would be a great 

advantage. 

iii) Limited functionalities 

Since the application requires the user to register and login, there should be a 

function to retrieve their information function in case they forget their 

username and password that they have registered earlier. Other than that, it 

does not provide user to contact the admin should they want to enquire the 

admin on a certain topic. 

iv) Speech-enabled software 

The application does not incorporate use of speech-enable software. Speech 

technology can help learner to practice their speaking skills by having 

unlimited speaking exercises.
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7.4 Future Work

After the evaluation phase, there are few limitations that have been identified. From 

here, many aspects of work can be extended and some improvements that needs to be 

done. This is to ensure that this application fulfill the user requirement in language 

learning.

7.4.1 Recommendations

The following sections are some potential enhancements which are listed as future work 

for this application. 

i) Varieties of game theme 

From the feedback obtained from user, they wish to have more choices of 

game to play on. This is because different type of games will enhance the way 

they perceive the learning and provide the opportunity for them to explore the 

native's language. Among the suggestions are school theme, human body 

parts theme, as well as 

ii) Adding more level 

The current application consist only three levels. The levels are an individual 

achievement. Thus, having more level can ensure the user to be engaged into 

the game with the right amount of challenge. The levels should also be laid 

out in a way that it makes sense to those who are playing it. 

iii) Incorporate other natives language 

This application only focuses on the usage one of the native language in 

Sarawak, which is the Bidayuh language. It has the potential to incorporate
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other language as well such as Iban, Melanau or even Lun Bawang. Having 

more of this language will give options to the user to learn many vocabulary of 

other native's language in Sarawak. Other than that, different dialects of the 

same native language can be included as well. 

iv) Adding of Admin Page 

To date, the questions that are used in the application are hardcoded in an 

external JSON files. Hence, user interface is needed for the admin side to 

input the questions, and any other relevant files such as pictures and audio to 

be used in this application. Having a good user interface will ease the job for 

the admin to put up new languages modules for the user. 

v) Adding control features 

It is recommended to have more features like controlling the audio volume, as 

well as pause and resume. This is to give freedom for user to take charge of 

the game instead of the game control the user. Besides that, it will make the 

user feel natural thus making the whole learning process more enjoyable. One 

thing to bear in mind is that the control features are standardized and 

recognizable.
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7.5 Summary

In conclusion, the application can still be further improved as stated in future work in 

order to become more interactive in terms of language learning. Ote Dayak is developed 

to assists in learning of the Bidayuh language. Indirectly, this application helps in 

promoting native's language in Sarawak. Although there are some limitations that are 

identified, most importantly it meets the objectives of the project. This is a stepping 

stone in ensuring that the indigenous language in Sarawak is preserved and maintained. 

It is hoped that this project can provide some inspiration for others to further enhance 

this work in other native language in Sarawak.
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APPENDIX A: GANTT CHART
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APPENDIX B: WORDLIST

Translations are adapted from Siburat, 2005

Theme English Bidayuh 

Town Field Padang 

Clinic Klinik 

House Borie 

Road Oran 

Bridge Gimatan 

Motorcycle Motosikal 

School Skurah 

Male Dari 

Female Dayung 

Dog Kosuong 

Airport Airplane Birun 

Luggage Bek 

Taxi Teksi 

Chair Krusi 

Table Mija 

Bus station Stesen Bas 

Shop Kodia 

Thank You Trima Kasih 

Right side Touh

Theme English Bidayuh 

Market Banana Borak 

Coconut Butan 

Meat Dagin 

Guava Jamu 

Egg Turuoh 

Carrot Rubak birieh 

Crab Kuyoh 

Durian Dien 

Fish Kien 

Chicken Siwok 

Eatery Knife Sinda 

Spoon Sonduk 

Rice Tubi 

Noodle Mi 

Warm Bonguh 

Cold Modud 
Teeth Jupon 

Ear Kojit 

Arm Tongan
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APPENDIX C: QUESTIONNAIRE

QUESTIONNAIRE FOR USER EVALUATION

(OTE DAYAK)

This questionnaire is designed to evaluate Ote Dayak: Interactive Games in Bidayuh 

Language, in terms of system functionalities and user interface. It will address your overall 
impressions of, and attitudes towards the web based game.

Your answers will help determine the suitability of the technology for this type of activity. All 

answers you give will be confidential and stored anonymously.

This questionnaire focuses on the technological aspects of your experience.

PART 1: User Personal Information

Gender QMale QFemale 

Race QMalay 
Q Chinese 
Q India 
QBidayuh 
QIban 
QMelanau 
Q Others: ..................... 

Age: 
If you are a 
Bidayuh, please 
specify your 
dialect 
(e. g Bukar, Jagoi, 
Biatah)
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PART 2: Ote Dayak Application Feedback

1. What is your opinion of using games as a way to discover and learn new 
languages?

Evaluation scale: (5) Superi( 
(1) Poor 
2. User Interface and interactivity
It was easy to navigate between pages 1 2 3 4 5 
The text used was easy to read 1 2 3 4 5 
Information was clearly organized 1 2 3 4 5 
The use of colour was clear 1 2 3 4 5

3. Sound
The sound was very clear

4. Instructions
I easily knew what to do

5. Learnin

1 2

2 3 4

5

5

This application will help me learn Bidayuh Language 1 2 3 4 5 
I can remember all the words in Bidayuh Language I learnt using 1 2 3 4 5 
this application 
Game-based technology are good for studying new language 1 2 3 4 5 
vocabulary 
I am more motivated to learn Bidayuh Language through web- 1 2 3 4 5 
based game

6. Overall evaluation
The application is user friendly 1 2 3 4 5 
The application is interesting 1 2 3 4 5 
I am satisfied with the design of the application 1 2 3 4 5 
I am satisfied with the content of the application 1 2 3 4 5 
Overall, this application meet my expectations 1 2 3 4 5

7. Comment or suggestion:

(5) Superior (4) Excellent (3) Good (2) Fair
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APPENDIX D: USER MANUAL

USER MANUAL

The user manual for this application is divided into four parts.

For new users: 
1. Go to 'Register' tab. 

2. Fill in the particulars. 
3. Click 'Submit'. 

4. Proceed to 'Login' tab. 

5. Fill in username and password.

View Account Details: 

1. Click 'My Account'. 

2. Search for 'Edit Profile' and click it. 

3. Edit the particulars and click 'Submit'.

Play Game: 

There are two ways to do this: 

1. Click on the four image on the Home Page 

or 

1. Go to 'My Account' 

2. Search for the intended theme to play and click 'Play'.

Logout: 

1. Search for 'Logout' tab on the top right hand side of the page and click it.

81



REFERENCES

Altalbe, A. A., & Wilkinson, B. (2013). Designing games for learning English as a 
second language. Computer Applications Technology (ICCAT), 2013 
International Conference, 1-7. doi: 10.1109/ICCAT. 2013.6521987

Annetta, L. a. (2008). Video Games in Education: Why They Should Be Used and 
How They Are Being Used. Theory Into Practice, 47(3), 229-239. 
doi: 10. 1080/00405840802153940

Bernardo, G. De, Cerdeira-Pena, A., Pedreira, 0., Places, A. S., & Seco, D. (2009). 
SCRABBLE. GZ: A Web-Based Collaborative Game to Promote the Galician 
Language. 2009 Second International Conferences on Advances in Computer- 
Human Interactions, 142-147. doi: 10.1109/ACHI. 2009.12

Duolingo I Learn Spanish, French, German, Portuguese, Italian and English for 
free. (2012). Retrieved from https: //www. duolingo. com/

Dwiana, A., & Singh, D. (2011). Computer game based learning approach for 
Mandarin language. Proceedings of the 2011 International Conference on 
Electrical Engineering and Informatics ICEEI2011, (July), 1-6. 
doi: 10.1109/ICEEI. 2011.6021602

Frozza, R., Demazeau, Y., Gaude, P., & Alvares, L. O. (2002). Evaluation of 
Multi-Agent Systems : Observations from Interactive Games. 4th 
Iberoanierican Workshop on Distributed Artificial Intelligence and Multi- 
Agent Systents.

Garcia, R. M. C., Kloos, C. D., & Gil, M. C. (2008). Game Based Spelling 
Learning. Frontiers in Education Conference, 2008. FIE 2008. 38th Annual, 
11-15. doi: 10.1109/FIE. 2008.4720619

GamesForLanguage. (2014). Retrieved from http: //www. gamesforlanguage. com/ 

Hsu. S. -H., «'u, P. -H., Huang, T. -C., Jeng, Y. -L., & Huang, Y. -M. (2008). From 
Traditional to Digital: Factors to Integrate Traditional Game-Based 

Learning into Digital Game-Based Learning Environment. 2008 Second 
IEEE International Conference on Digital Game and Intelligent Toy 

Enhanced Learning, 83-89. doi: 10.1109/DIGITEL. 2008.24 

I-Jung, C. (2003). Using Games to Promote Communicative Skills in Language 

Learning. The Internet TESL Journal, 11(2), 1-4. Retrieved from 

http: //iteslj. org/Techniques/Chen-Games. 
html

82



Ke, F. (2009). A Qualitative Meta-Analysis of Computer Games as Learning 
Tools. In R. Ferdig (Ed. ), Handbook of Research on Effective Electronic 
Gaining in Education (pp. 1-32). Hershey, PA. doi: 10.4018/978-1-59904-808- 
6. ch001

Kuo, M. -J. (2007). How does an online game based learning environment promote 
students' intrinsic motivation for learning natural science and how does it 
affect their learning outcomes? 2007 First IEEE International Workshop on 
Digital Game and Intelligent Toy Enhanced Learning (DIGITEL'07), 135- 
142. doi: 10.1109/DIGITEL. 2007.28

Lerner, B. S., Elberty, L., Li, J., & Krishnamurthi, S. (2013). Combining Form 
and Function : Static Types for JQuery Programs (pp. 1-25).

Liu, G. -Z., Liu, Z. -H., & Hwang, G. -J. (2011). Developing multi-dimensional 
evaluation criteria for English learning websites with university students 
and professors. Computers & Education, 56(1), 65-79. 
doi: 10.1016/j. compedu. 2010.08.019

Peterson, C. (2003). Bringing ADDIE to Life : Instructional Design at Its Best 
California University of Pennsylvania. Journal of Educational Mulimedia 
and Hypermedia, 12(3), 227-241.

Reinders, H., & Wattana, S. (2011). Learn English or die: The effects of digital 
games on interaction and willingness to communicate in a foreign language, 
3(1), 3-28.

Rensch, C. R., Rensch, C. M., & Ridu, R. S. (2012). The Bidayuh Language 
Yesterday, Today and Tomorrow Revised and Expanded (pp. 1-517). SIL 
International.

Riad, A. M., El-minir, H. K., & E1-ghareeb, H. A. (2009). Review of e-Learning 
Systems Convergence from Traditional Systems to Services based Adaptive 
and Intelligent Systems. Journal of Convergence Information Technology, 
4(2), 108-131. doi: 10.4156/jcit. vol4. issue2. riad

Schmitz, B., Str, M., Klemke, R., & Specht, M. (2011). Game Based Learning for 
Computer Science Education, 81-86.

Sorensen, B. H., & Meyer, B. (2007). Serious Games in language learning and 
teaching - a theoretical perspective. In Proceeding of DiGRA 2007 Conference 
(pp. 559-566).

Triacca, L., Bolchini, D., Botturi, L., & Inversini, A. (2004). MiLE: Systematic 
Usability Evaluation for E-learning Web Applications. Proceedings of World

83



Conference on Educational Multimedia, Hypermedia and 
Telecommunications 2004.

Yashima, T. (2002). Willingness to Communicate in a Second Language: The 
Japanes EFL Context. The Modern Language Journal, 86(1), 54-66.

What is FirstVoices. (2011). Retrieved from 
http: //www. firstvoices. com/en/about#info

84


