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A well-balanced serious game can engage, motivate and even influence learners 
to continuously use the application for its intended learning purposes. However, 
bridging both game design and instructional design is not an easy task. Users’ 
response and perception are crucial to develop serious games that can engage 
and motivate them. Their acceptance towards the technology proposed plays an 
important part to determine the game adoption. Game-based learning 
incorporates game elements such as achievements, levels, points and rewards 
as means to keep users playing. Thus, this study opts to use game-based 
learning in the form of serious games to investigate its users’ intention to use the 
game as an informal medium to practise their values and analytical skills. A 2D 
role-playing computer game prototype called SightHeart was developed and 
tested based on instructional design models and game theories. The study used 
a development methodology and survey as its research design, with descriptive 
and Pearson correlation for data analysis. Users’ gamification preferences, 
motivation, engagement, perceived ease of use, perceived usefulness, perceived 
learning opportunities, attitude and behaviour intention were amongst the 
variables investigated. A purposive sampling consists of 97 undergraduate 
students from Universiti Putra Malaysia Serdang were chosen to test SightHeart. 
Data were collected using survey questionnaire and additional informal interview 
questions and metrics from the game. A four-point Likert scale was used for 
items in the questionnaire ranging from (1) “strongly disagree” to (4) “strongly 
agree”. Results indicated that the game offers high learning opportunities 
(M=3.18, SD=.539). Respondents also perceived SightHeart to be useful to them 
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(M=3.00, SD=.532) and reported to have positive attitudes towards the game 
(M=3.04, SD=.595). Consequently, the variables have contributed to high 
behaviour intention among respondents (M=3.01, SD=.610). In other aspects 
however, SightHeart scored a fair value on engagement (M=2.88, SD=.577) and 
motivation (M=2.89, SD=.405). Perceived ease of use was the least scored 
variable (M=2.86, SD=.505) in the study. Meanwhile Pearson correlation test 
revealed that there is a positive significant relationship between user motivation 
[r (97) =0.69**, p = 0.01], engagement [r (97) = 0.47**, p = 0.01], perceived 
usefulness [r (97) = 0.61**, p =0.01], perceived ease of use [r (97) = 0.25*, p = 
0.05], learning opportunities [r (97) = 0.69**, p = 0.01] and attitudes [r (97) = 
0.72**, p = 0.01] with their behaviour intention to use SightHeart. An extension to 
the demographic section to identify respondents’ gamified user types also 
revealed that majority of them falls under the philanthropist category (M=3.44, 
SD=.459) based on their motivation in playing and general preferences towards 
certain game elements. Philanthropist users are known for their tendency to 
engage in a gameplay that gives sense of purpose and altruism to them 
(Marczewski et al., 2015). Additionally, qualitative data gained from informal 
interview serves as credibility assurance to SightHeart’s case study as they 
validate the quantitative data through triangulation. Ultimately, findings 
suggested valuable insights for interested designers and scholars in developing 
serious game applications that are better tailored towards a more effective 
personalized learning. 
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Fakulti: Pengajian Pendidikan 

 

Permainan pendidikan jenis serius yang baik bukan sahaja dapat melibatkan dan 
memotivasikan pelajar, malah dapat menggalakkan mereka untuk terus 
menggunakan aplikasi tersebut untuk kegunaan pembelajaran. Namun, untuk 
mengimbanginya dengan rekabentuk permainan dan rekabentuk instruksional 
bukanlah tugas yang mudah. Pandangan dan respon pengguna adalah penting 
untuk membangunkan permainan jenis serius yang mampu melibatkan dan 
memotivasikan mereka. Penerimaan mereka terhadap sesuatu teknologi dilihat 
sebagai penentu penggunaan mereka terhadap permainan tersebut. 
Pembelajaran berasaskan permainan melibatkan elemen permainan seperti  
pencapaian, tahap, poin dan juga ganjaran sebagai salah satu cara untuk 
menggalakkan pengguna untuk terus bermain. Oleh itu, kajian ini bertujuan 
untuk menggunakan pembelajaran berasaskan permainan melalui permainan 
serius untuk menyiasat hasrat perlakuan pengguna untuk menggunakan 
permainan tersebut sebagai medium yang informal bagi melatih nilai dan 
kemahiran analisis mereka. Sebuah prototaip permainan komputer dua dimensi 
jenis main peranan yang dipanggil SightHeart telah dibangunkan dan diuji 
berdasarkan model dan teori rekabentuk permainan dan juga instruksional. 
Kajian ini telah menggunakan kaedah pembangunan dan tinjauan sebagai 
rekabentuk kajian, dan menggunakan deskriptif dan korelasi Pearson untuk 
analisis data. Motivasi, penglibatan, kecenderungan gamifikasi, kebergunaan, 
kemudahgunaan, peluang pembelajaran, sikap dan hasrat perlakuan pengguna 
adalah antara pembolehubah yang disiasat. Persampelan secara bertujuan yang 
terdiri daripada 97 orang pelajar Universiti Putra Malaysia Serdang telah dipilih 
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untuk menguji ‘SightHeart’. Dapatan kajian dikumpul menggunakan instrumen 
kaji selidik, temubual informal dan metriks dari prototaip tersebut. 4-poin skala 
Likert telah digunakan untuk item di dalam kaji selidik tersebut, dengan nilai 
bermula dari (1) “sangat tidak bersetuju” kepada (4) “sangat bersetuju”. 
Keputusan menunjukkan bahawa permainan tersebut memberikan peluang 
pembelajaran yang tinggi (M=3.18, SD=.539). Responden juga menganggap 
SightHeart berguna kepada mereka (M=3.00, SD=.532) dan melaporkan 
mempunyai sikap yang positif terhadap permainan tersebut (Mean=3.04, 
SD=.595). Secara langsung, kebanyakan pembolehubah telah menyumbang 
kepada hasrat perlakuan yang tinggi dikalangan responden (M=3.01, SD=.610). 
Bagaimanapun, dalam aspek lain, SightHeart telah mendapat skor yang 
sederhana dari segi penglibatan (M=2.88, SD=.577) dan motivasi pengguna 
(M=2.89, SD=.405). Kemudahgunaan merupakan pembolehubah yang 
mendapat skor terendah (M=2.86, SD=.505) di dalam kajian ini. Manakala ujian 
korelasi Pearson menunjukkan terdapat hubungan positif yang signifikan antara 
motivasi pengguna [r (97) =0.69**, p = 0.01], penglibatan [r (97) = 0.47**, p = 
0.01], kebergunaan [r (97) = 0.61**, p =0.01], kemudahgunaan [r (97) = 0.25*, p 
= 0.05], peluang pembelajaran [r (97) = 0.69**, p = 0.01] dan sikap [r (97) = 
0.72**, p = 0.01] dengan hasrat perlakuan pengguna untuk menggunakan 
SightHeart. Lanjutan dari bahagian demografi yang bertujuan untuk 
mengenalpasti jenis pengguna gamifikasi juga telah mengkategorikan majoriti 
responden sebagai philanthropist (M=3.44, SD=.459) berdasarkan motivasi 
bermain dan kecenderungan umum mereka terhadap sesetengah elemen 
permainan. Pengguna jenis philanthropist dikenali melalui kecenderungan 
mereka terhadap corak permainan yang memberikan mereka tujuan dan 
membangkitkan rasa altruisme (Marczewski et al., 2015). Sebagai tambahan, 
dapatan kualitatif daripada temubual tidak rasmi dijadikan jaminan kredibiliti 
kepada pengesahan kes kajian SightHeart melalui teknik triangulasi dengan data 
yang diperolehi secara kuantitatif. Hasil kajian ini mencadangkan pandangan 
yang berguna pada pereka instruksional dalam membangunkan permainan yang 
lebih menjurus kepada pembelajaran peribadi yang  lebih efektif. 



© C
OPYRIG

HT U
PM

v 
 

ACKNOWLEDGEMENTS 

 

Alhamdulillah, I would like to thank a lot of people who were directly and 
indirectly involved towards the completion of this thesis. First of all, I want to 
express my utmost gratitude to my main supervisor Associate Professor Dr. 
Ahmad Fauzi bin Mohd Ayub, for his remarkable consideration and assistance to 
improve this thesis. Also I would like to applaud my co-supervisor Associate 
Professor Dr. Nur Surayyah Madhubala Abdullah for her constructive feedbacks 
and constant encouragement for me to keep going. Not forgetting my previous 
supervisor Professor Wan Zah Wan Ali who had taught me valuable things about 
education and life too. I would also like to personally thank my examiners, the 
faculty and all the graduate studies’ officers for their deliberate assistance to this 
process. May Allah bless all of you. Most importantly, I would like to express my 
gratitude to both of my parents and family for their endless love and care. This 
special appreciation also goes to my friends, my BOB NSA1 family and 
respondents who made this thesis possible and less unbearable. Though my 
journey seemed long and different and never-ending, your assistance and 
support had made my perseverance. And for that I am forever thankful. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

vii 
 

This thesis was submitted to the Senate of Universiti Putra Malaysia and has 
been accepted as fulfilment of the requirement for the degree of Master of 
Science. The members of the Supervisory Committee were as follows: 
 

Ahmad Fauzi bin Mohd Ayub, PhD  
Associate Professor 
Faculty of Educational Studies 
Universiti Putra Malaysia 
(Chairman) 
 
Nur Surayyah Madhubala Abdullah, PhD 
Senior Lecturer 
Faculty of Educational Studies 
Universiti Putra Malaysia 
(Member) 
 
 

 

 

 

 
 
 
 
 

________________________ 
ROBIAH BINTI YUNUS, PhD 
Professor and Dean 
School of Graduate Studies 
Universiti Putra Malaysia 
 
Date: 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

viii 
 

Declaration by graduate student 

I hereby confirm that: 
 this thesis is my original work; 
 quotations, illustrations and citations have been duly referenced; 
 this thesis has not been submitted previously or concurrently for any other 

degree at any other institutions; 
 intellectual property from the thesis and copyright of thesis are fully-owned 

by Universiti Putra Malaysia, as according to the Universiti Putra Malaysia 
(Research) Rules 2012; 

 written permission must be obtained from supervisor and the office of 
Deputy Vice-Chancellor (Research and Innovation) before thesis is 
published (in the form of written, printed or in electronic form) including 
books, journals, modules, proceedings, popular writings, seminar papers, 
manuscripts, posters, reports, lecture notes, learning modules or any other 
materials as stated in the Universiti Putra Malaysia (Research) Rules 
2012; 

 there is no plagiarism or data falsification/fabrication in the thesis, and 
scholarly  integrity is upheld as according to the Universiti Putra Malaysia 
(Graduate Studies) Rules 2003 (Revision 2012-2013) and the Universiti 
Putra Malaysia (Research) Rules 2012.  The thesis has undergone 
plagiarism detection software. 

 

 

Signature: ________________________      Date: __________________ 

 

Name and Matric No.: Wan Nurul Nazirah binti Meor Zamari (GS28892) 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

ix 
 

Declaration by Members of Supervisory Committee  

This is to confirm that: 
 the  research conducted and the writing of this thesis was under our 

supervision; 
 supervision responsibilities as stated in the Universiti Putra Malaysia 

(Graduate Studies) Rules 2003 (Revision 2012-2013) are adhered to. 
 
 
 

Signature:   
Name of Chairman 
of Supervisory 
Committee: 

 
 
Ahmad Fauzi bin Mohd Ayub 

 

 
 
 
Signature: 

  

Name of Member of 
Supervisory 
Committee: 

 
 
Surayyah Madhubala Abdullah 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

x 
 

TABLE OF CONTENTS 

 

 Page 
ABSTRACT i 
ABSTRAK iii 
ACKNOWLEDGEMENTS v 
APPROVAL vi 
DECLARATION viii 
LIST OF TABLES xiv 
LIST OF FIGURES xvi 
LIST OF ABBREVIATIONS xvii 
 
CHAPTER  
1 INTRODUCTION 1 
 1.1 Background of the Study 1 
 1.2 Characteristics of Games 3 
 1.3 The Potential of Computer Games for Education 4 
 1.4 Serious Games 6 
 1.5 Motivation in Playing 7 
  1.5.1 Gamified User Types 8 
 1.6 Engagement in Playing 10 
 1.7 Context of Serious Games 11 
 1.8 User Acceptance through their intention to use  14 
 1.9 Problem Statement  15 
 1.10 Objectives of the Study 17 
 1.11 Research Questions  17 
 1.12 Research Hypotheses 18 
 1.13 Significance of Study 18 
 1.14 Limitations of the Study 19 
 1.15 Definition of Terms 20 
  1.15.1 Game 20 
  1.15.2 Game Genre 20 
  1.15.3 Game-based Learning 21 
  1.15.4 Serious Games 21 
  1.15.5 Moral Dilemma 21 
  1.15.6 Moral Principles 22 
  1.15.7 Motivation 22 
  1.15.8 Engagement 22 
  1.15.9 Perceived Usefulness 22 
  1.15.10 Perceived Ease of Use 23 
  1.15.11 Learning Opportunities 23 
  1.15.12 Attitudes 23 
  1.15.13 Behaviour Intention 24 
 1.16 Summary 24 
    
2 LITERATURE REVIEW 25 
 2.1 Students’ Critical Thinking and Values Reflection 25 
 2.2 Computer Games in Education 27 
 2.3 Serious Games 31 



© C
OPYRIG

HT U
PM

xi 
 

 2.4 Game-based Learning using Serious Games 32 
 2.5 Serious Games Design and Development 33 
  2.5.1 Game Perspectives 35 
  2.5.2 Game Genres 36 
  2.5.3 Game Context 38 
  2.5.4 Game Design Principles 40 
  2.5.5 Game Metrics 43 
 2.6 Motivation in Playing 44 
 2.7 Engagement in Playing 48 
 2.8 User Experience 50 
  2.8.1 Data Analytics 51 
  2.8.2 User’s Technology Acceptance 53 
  2.8.3 Studies on Acceptance Variables related to 

User’s Intention to  Use 
54 

 2.9 Theories and Models Related to the Study 56 
 2.10 Research Theoretical Framework 57 
  2.10.1 Games ED Model 58 
  2.10.2 Technology Acceptance Model (TAM) 58 
  2.10.3 Self-Determination Theory (SDT) 60 
  2.10.4 Gestalt Psychopedagogy Theory 60 
  2.10.5 EGameFlow Model 62 
  2.10.6 Hexad Gamified User Types 62 
  2.10.7 ADDIE Model 63 
  2.10.8 Experiential Learning Theory (ELT) 65 
  2.10.9 The Moral Foundations Theory (MFT) 66 
 2.11 Research Conceptual Framework 68 
 2.12 Summary 70 
   
3 METHODOLOGY 71 
 3.1      Research Design 71 
 3.2      Sampling 72 
 3.3      Instrumentation 73 
  3.3.1 Demographic Details 74 
  3.3.2 Gamified User Types 74 
  3.3.3 User’s Motivation 75 
  3.3.4 User’s Engagement 75 
  3.3.5 Perceived Usefulness 76 
  3.3.6 Perceived Ease of Use 76 
  3.3.7 Learning Opportunities 77 
  3.3.8 Attitudes 78 
  3.3.9 Behaviour Intention 78 
 3.4 Instrument Translation Process 79 
 3.5 Validity 79 
  3.5.1 Expert Evaluation 80 
 3.6 Reliability 81 



© C
OPYRIG

HT U
PM

xii 
 

  3.6.1 Quality Assurance Phase 81 
 3.7 Pilot Study 82 
 3.8 Data Collection Procedures 84 
 3.9 Data Analysis 85 
  3.9.1 Descriptive Analysis 86 
  3.9.2 Inferential Analysis 87 
  3.9.3 Qualitative Data 88 
 3.10 Exploratory Data Analysis (EDA) 89 
  3.10.1 Histograms 90 
  3.10.2 Boxplots 91 
  3.10.3 Q-Q Plots 92 
 3.11 Summary 93 
 
4 DESIGN AND DEVELOPMENT 94 
 4.1 Development Methodology of Prototype 94 
  4.1.1 Analysis Phase 94 
  4.1.2 Design Phase 97 
  4.1.3 Development Phase 109 
  4.1.4 Implementation Phase 118 
  4.1.5 Evaluation Phase 118 
 4.2 Results of SightHeart’s Development 119 
 4.3 Summary 127 
    
5 RESEARCH  FINDINGS 128 
 5.1 Quantitative Data Analysis 128 
  5.1.1 Demographic Analysis 128 
  5.1.2 Gamified User Types 129 
  5.1.3 User Motivation towards SightHeart 131 
  5.1.4 User Engagement towards SightHeart 138 
  5.1.5 Perceived Usefulness of SightHeart 139 
  5.1.6 Perceived Ease of Use of SightHeart 140 
  5.1.7 SightHeart’s Learning Opportunities 141 
  5.1.8 Attitudes towards SightHeart 142 
  5.1.9 Behaviour Intention towards SightHeart 143 
  5.1.10 Relationship between Motivation with the 

Behaviour Intention towards SightHeart 
145 

  5.1.11 Relationship between User Engagement with 
the Behaviour Intention towards SightHeart 

145 

  5.1.12 Relationship between Perceived Usefulness 
(PU) with the Behaviour Intention towards 
SightHeart 

146 

  5.1.13 Relationship between Perceived Ease of Use 
(PEOU) with the Behaviour Intention towards 
SightHeart 
 

146 



© C
OPYRIG

HT U
PM

xiii 
 

  5.1.14 Relationship between Learning Opportunities 
with the Behaviour Intention towards SightHeart 

147 

  5.1.15 Relationship between Attitudes with the 
Behaviour Intention towards SightHeart 

148 

  5.1.16 Game Metrics 149 
 5.2 Qualitative Study 158 
 5.3 Summary 159 

 
6 DISCUSSIONS, RECOMMENDATIONS AND CONCLUSIONS 161 
 6.1 The Development of SightHeart for self-development 

purposes 
161 

  6.1.1 Design Methodology on the Development of 
SightHeart 

162 

  6.1.2 Design Structure of the Instructional Design 
Model for SightHeart 

162 

  6.1.3 SightHeart’s Prototype 163 
 6.2 Case Study on the Evaluation of SightHeart 164 
 6.3 Discussions on the Findings 165 
  6.3.1 Profiling Respondents according to their 

Gamified User Types 
165 

  6.3.2 The effect of SightHeart on students’ motivation 166 
  6.3.3 The effect of SightHeart on students’ 

engagement 
167 

  6.3.4 The effect of SightHeart on students’ 
acceptance 

167 

  6.3.5 The relationship between variables studied with 
students’ behaviour intention to use SightHeart 

170 

  6.3.6 Students’ perception on their experience with 
SightHeart 

174 

 6.4 Summary of the Study 177 
 6.5 Implications of the Study 178 
  6.5.1 Implications towards the Development of 

SightHeart 
178 

  6.5.2 Theoretical Implications 179 
  6.5.3 Methodological Implications 180 
  6.5.4 Practical Implications 180 
 6.6 Future Research Recommendations 181 
 6.7 Conclusion 182 
    
REFERENCES 183 
APPENDICES 211 
BIODATA OF STUDENT 271 
LIST OF PUBLICATIONS 272 
 

 

 



© C
OPYRIG

HT U
PM

xiv 
 

LIST OF TABLES 
 

Table  Page 
   

2.1 Gamified User Types Attributes 47 
2.2 Elements of GameFlow 49 
3.1 Item Adaptations for Gamified User Types scale 74 
3.2 Item Adaptations for Motivation scale 75 
3.3 Item Adaptations for Engagement scale 75 
3.4 Item Adaptations for Perceived Usefulness scale 76 
3.5 Item Adaptations for Perceived Ease of Use scale 77 
3.6 Item Adaptations for Learning Opportunities scale 77 
3.7 Item Adaptations for Attitudes scale 78 
3.8 Item Adaptations for Behaviour Intention scale 78 
3.9 Cronbach Alpha scores for both pilot and real study 83 
3.10 Research Data Collection Procedures 85 
3.11 Likert Scale Categorization for User Responses 86 
3.12 Mean Value Interpretation for the Study’s 4-Point Likert 

Scale 
86 

3.13 Value of Coefficient Correlation ‘r’ and Strength of 
Relationship 

87 

3.14 Statistical Analyses Techniques used in the Study 87 
3.15 Kalmogorov and Shapiro’s Tests of Data Normality  90 
4.1 Dilemma Scenarios Adapted from the MFV Study 99 
4.2 Example of Setting Goals and Rules in SightHeart 102 
4.3 Example of NPC’s feedbacks in SightHeart 103 
5.1 Respondents’ Demographic 129 
5.2 Descriptive Analysis for the Gamified User Types Scale 130 
5.3 Descriptive Analysis for the Intrinsic Motivation Subscale 132 
5.4 Descriptive Analysis for the Integrated Regulation Subscale 133 
5.5 Descriptive Analysis for the Identified Regulation Subscale 134 
5.6 Descriptive Analysis for the Introjected Regulation Subscale 135 
5.7 Descriptive Analysis for the External Regulation Subscale 136 
5.8 Descriptive Analysis for the Amotivation Subscale 137 
5.9 Descriptive Analysis for User Engagement Scale 138 
5.10 Descriptive Analysis for Perceived Usefulness Scale 139 
5.11 Descriptive Analysis for Perceived Ease of Use Scale 141 
5.12 Descriptive Analysis for Perceived Learning Opportunities 

Scale 
142 

5.13 Descriptive Analysis for Attitudes Scale 143 
5.14 Descriptive Analysis for Behaviour Intention Scale 144 
5.15 Pearson correlation test between user’s motivation with 

their behaviour intention towards SightHeart 
145 

5.16 Pearson correlation test between user’s engagement with 
their behaviour intention towards SightHeart 

146 

5.17 Pearson correlation test between user’s perceived 
usefulness with their behaviour intention towards 
SightHeart 

146 

5.18 Pearson correlation test between user’s perceived ease of 
use with their behaviour intention towards SightHeart 

147 



© C
OPYRIG

HT U
PM

xv 
 

 
5.19 Pearson correlation test between user’s perceived learning 

opportunities with their behaviour intention towards 
SightHeart 

147 

5.20 Pearson correlation test between user’s attitudes with their 
behaviour intention towards SightHeart 

148 

5.21 Summary of the Hypotheses Testing in this Study 148 
5.22 Users’ preferences towards certain game mechanics in 

SightHeart 
151 

5.23 Respondents’ choices of being involved or uninvolved when 
presented with moral dilemmas in SightHeart 

152 

5.24 Respondents’ degree of agreement towards the violations 
to their moral foundations as according to the moral 
dilemmas presented in the game 

154 

5.25 Respondents’ justification to the resolution in the moral 
dilemmas presented in the game 

157 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

xvi 
 

LIST OF FIGURES 

 

Table  Page 
   

2.1 Maslow’s (1987) Hierarchy of Needs versus Game 
Player’s Hierarchy of Needs  

46 

2.2 Theoretical Framework of this Study 57 
2.3 Original Technology Acceptance Model (TAM) 59 
2.4 The DGBL-ID Model 65 
2.5 Conceptual Framework of this Study 69 
3.1 Normality Histograms of the Study 91 
3.2 Normality Boxplots of the Study 92 
3.3 Normality Q-Q Plots of the Study 93 
4.1 Analysis phase for SightHeart’s Development 96 
4.2 Design phase for SightHeart’s Development 100 
4.3 SightHeart’s Conceptual Design Model 101 
4.4 Example of Status and Reinforcement Feedback in 

SightHeart 
103 

4.5 Engaging Game Mechanics for the Study 104 
4.6 Learning Module for SightHeart 105 
4.7 Gestalt’s Laws of Organizations Principles Used in 

SightHeart 
107 

4.8 Development Phase for SightHeart 109 
4.9 Storyboard of SightHeart 112 
4.10 Hierarchy of SightHeart 113 
4.11 Example of in-game coding to record player’s actions 114 
4.12 Learning flow for SightHeart 115 
4.13 SightHeart’s basic interaction flow 115 
4.14 Interface of Game Authoring Tool:  RPG Maker VX Ace 116 
4.15 Evaluation Process of this Study 119 
4.16 Main Menu of SightHeart 121 
4.17 Navigation directions and avatar selection in SightHeart 121 
4.18 Example of Scenario 1 and its decision options in 

SightHeart 
122 

4.19 Feedback to choosing the uninvolved option in Scenario 1 123 
4.20 Feedback to choosing the involved option in Scenario 1 124 
4.21 Talking to NPC to obtain tips and information and finding 

treasure chests in  SightHeart 
125 

4.22 Recorded user response metrics for Scenario 1 126 
5.1 Example of user’s preferences to game mechanics in 

SightHeart 
150 

5.2 Example of user’s option to rate the severity of the 
situation towards their moral violation in SightHeart 

153 

5.3 Example of a user’s option to justify their resolution in 
SightHeart 

156 

 

 



© C
OPYRIG

HT U
PM

xvii 
 

LIST OF ABBREVIATIONS 

 

DGBL-ID Instructional Design Game Based Model 
TAM Technology Acceptance Model 
SDT Self-Determination Theory 
ID Instructional Design 
MEB Malaysian Education Blueprint 2013-2025 for Higher Education 
UPM Universiti Putra Malaysia 
SPSS Statistical Package for Social Science Software 
MOE Ministry of Education 
LOO Gestalt’s Laws of Organizations 
PU Perceived Useful 
PEOU Perceived Ease of Use 
LO Learning Opportunities 
NPC Non-player characters 
BI Behaviour Intention 
MFT Moral Foundations Theory 
MFV 
MDA 
ELT 

Moral Foundations Vignettes 
Mechanics, Dynamics and Aesthetics of Game 
Experiential Learning Theory 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

1 
 

CHAPTER 1 

 

INTRODUCTION 

 

Playing computer games is considered a popular culture among today’s 
learners (Mysirlaki & Paraskeva, 2010; Ulicsack & Cranmer, 2010). They can 
spend such significant amount of their time just by playing computer games. 
Local studies reported that 53% of social gamers in Malaysia played games in 
their computers and laptop, and approximately one in every graduate surveyed 
played computer games more than 17 hours per week (Hussein, Wahid & 
Saad, 2009; Wong, 2013). Given such fascination towards games, it is only 
natural that these digital natives expect such technology to be integrated into in 
their teaching and learning as well. As technology becomes an essential part of 
digital natives’ lives (Gunnarsdottir, 2010), the demand to utilize them for their 
needs and purposes for 21st century learning continues to increase (Prensky, 
2007). One of the recommendations is to manipulate computer games into a 
meaningful learning environment instead of just a tool for information 
transmission (Niederhauser & Lindstrom, 2006). Consequently, more serious 
games were developed to accommodate learners’ needs to address their 
learning problems in a less rigid and familiar way.  
 
 
The idea of creating serious games that can be intrinsically meaningful for 
users has been an ongoing interest among developers and educators 
throughout the millennia. However, to balance between games, fun, 
engagement and motivation is not an easy task as too much or too little of each 
component could disrupt the effectiveness of learning (Deterding, Dixon & 
O’Hara, 2011). Consequently, this has caused the value and acceptance 
towards such games to be negatively low. Dishearteningly, Reid and Petocz 
(2004) and also Kiili (2005) have argued that the game itself does not 
guarantee an enhanced motivation nor better engagement despite digital 
natives’ familiarity towards the technology. Thus, research on a more an 
appropriate pedagogical strategy is needed to ensure the creation of serious 
games that are meaningful and can be well accepted by learners. Fortunately, 
there has also been an increase awareness lately to synergize learning theory 
and instructional design towards the development of games and simulation. As 
technologies for teaching and learning rapidly change over time, there is also a 
need to ensure whether they are well received by learners (Aris, 2008). 
 
 
1.1  Background of the Study 
 
Malaysian’s Ministry of Education (MOE) have revealed an alarming issue 
regarding local graduates as indicated the Malaysian Education Blueprint 2013-
2025 for Higher Education (MEB). Students today are still facing the lack of 
critical thinking skills and internalization of values, which resulted to them 
having less critical judgment, poor character, attitude and personality unfit in 
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the job world (Ismail, 2011; Malaysian The Star Online, 2012; Eldy & Sulaiman, 
2013; Husain, Mokri, Hussain, Samad & Majid, 2013; Cheah, 2014, Othman & 
Rahman, 2014, Kalimoorthy, 2017). This means the educational goal to create 
graduates with redeemable qualities is still not met. Studies have argued that it 
takes practice to critically make judgments and internalize values (Hodhod, 
Cairns & Kudenko, 2010; Tirri, 2010). Despite conventional values are being 
taught in a hypothetical manner where learners know what they ought to do, 
they still experience trouble practicing it (Johnson, 2001). Therefore, they need 
a medium to safely exercise prosocial behaviours and also to reinforce what 
they believe to be socially and morally acceptable (Tangney, Stuewig & 
Mashek, 2007). Kebritchi and Hirumi (2008) suggested games as an effective 
learning tool for complex procedures. They reasoned that not only games can 
reinforce mastery skills, but the use of action instead of explanation provides 
unique interactive and critical decision making contexts. The rich environment 
of games can assist learners to develop their higher thinking abilities such as 
pattern recognition, deductive reasoning and hypothesis testing (Kurshan, 
2016). Thus, games also help them to and understand themselves and their 
views better (Hemminger, 2009).  
 
 
The breadth of serious games has open up new opportunities for education to 
improve various aspects of teaching and learning to accommodate students’ 
needs as  they were found to support the the effectiveness of game-based 
learning and were urged for future researches (Connolly, Boyle, MacArthur, 
Hainey & Boyle, 2012). Michael and Chen (2005) defined serious game as a 
game with education as its primary goal instead of entertainment. It is a 
learning opportunity to acquire knowledge or to develop life skills that can be 
valuable in both virtual and real world (Aldrich, 2005). Since games are known 
to be motivating and engaging to learners, they are used to address various 
learning problems (Mattheiss, Kickmeier-rust, Steiner & Albert, 2010). 
Therefore, in this study, it is hypothesized that by using a medium that is more 
familiar and receptive to contemporary students’ culture such as serious 
games, the problems such as lack of practices in critical thinking and reflection 
of values can be addressed in a more effective and innovative way.  
 
 
Nevertheless, local studies’ efforts regarding the use of computer games in 
education are still novice in terms of understanding gamers’ population (Nik 
Ruzyanei, Wan Salwina, Tuti Iryani, Rozhan, Shamsul, & Zasmani, 2009; 
Ibrahim, Yusoff, & Jaafar, 2008), utilizing available games (Ibrahim, Wahab, 
Yusoff, Khalil, Desaru, & Jaafar, 2011; Shariff, 2006) and developing game 
prototypes among experts (Sahrir, Yahaya, & Nasir, 2013). There has been 
even lesser studies on designing pedagogically sound educational games, as it 
can be intimidating even among experts (Jonassen & Grabowski, 2012; 
Klabbers, 2003). This is due to the challenges faced by designers to create a 
conducive environment that not only validates intended learning and resembles 
real world, but also without disrupting the game flow and enjoyment (Shute & 
Ke, 2012). It also requires experience and adequate knowledge to properly 
assess the effectiveness of these games, to address complexity in achieving 
learning objectives accurately as well as to consider the cost for such 
implementation (Stainton, Johnson & Borodzicz, 2010).  
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Even so, any attempt in finding a balance for both learning and game aspects 
is welcomed in order to avoid the game from turning into another drilling activity 
(Van Eck, 2007; Becker, Ifenthaler, Eseryel, Ge, Kolb, Kolb & Cooley, 2013). 
Designers must also be careful not to bombard the game with too much factual 
content just to claim it to be educational, which can result to low success 
compared to mainstream popular games (Haworth & Sedig, 2011). Thus, more 
congruent combination is needed between both sides to maintain the interest of 
users. Game-based learning can be a good approach in serious games to 
prevent it from becoming another tedious practice while still maintaining the 
motivation and engagement (Kapp, 2012). Due to the tendency of serious 
games to be heavily focused on the learning content and less on the 
playfulness, game-based learning can balance the games to be more 
motivating and engaging to users.  
 
 
Consequently, users’ acceptance through strong intention of use signifies the 
quality and usefulness of the proposed technology as perceived by them. It 
motivates them to engage and play with serious games (Wu & Tsang, 2008). 
Exploring game acceptance therefore can contribute to the studies on reasons 
why learners would want to engage in educational or serious games. The 
findings may also pose valuable data for instructional game designers to 
improve their system. To summarize, this study suggests a practice in 
developing educational or serious game by combining instructional design, 
psychology and motivation theories to address learners’ needs for critical 
thinking and internalization of values practices. It also intends to identify its 
users’ motivation, immersion, gamification preferences and perceived 
acceptance through their interaction with the game. Findings may contribute to 
a more rigorous and pedagogically-sounded serious game in the future, thus 
facilitating users to a more accepting behaviour towards the innovation. 
 
 
1.2 Characteristics of Games 
 
Understanding the characteristics of games can allow instructional game 
designers to develop a learning system that can positively impact and 
encourages further adoption as different users experience a game differently 
(Hiwiller, 2015). Due to this unique individual experience, Hunicke, Zubek and 
LeBlanc (2004) defined game as a system that possesses three characteristics 
which are mechanics, dynamics and aesthetics (MDA). Mechanics are 
elements of a game which create rules to play.  Meanwhile dynamics are the 
behaviours emerged as a result of the rules from the game. Consequently, 
aesthetics are the emotional responses as a result to both the mechanics and 
dynamics of the game. In other words, a game can be defined as some form of 
play which has goals and structure (Maroney, 2001). Games differ according to 
their own goals, environment, format, and even playing requirements as 
intended by the developers. Because of its highly interactive form, people find 
games to be fun and engaging. 
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Different studies have different definitions regarding the characteristics of 
games. Charsky (2010) described games as being goal-driven, competitive, 
having rules, choices and challenges. Whitton (2010) defined game 
characteristics as an exploration, fantasy, interaction, outcomes, and safety. 
Though the definition of game characteristics may vary from one study to 
another, many agreed that engagement, rules and goals are important 
characteristics of games. 
 
 
Due to its distinctive nature, goal and appeal to certain users, games can be 
classified to different perspectives, genres and platforms. The two-dimensional 
(2D) and three-dimensional (3D) are amongst the popular perspective or 
graphical interface used in games today. Compared to 3D, the 2D graphics 
lack the Z axis which gives the illusion of depths and realism to the 
environment (Thompson, Berbank-Green & Cusworth, 2007). Even so, they are 
still widely used in game designs due to its lightweight size, non-high end 
system requirement and also economic (Adams, 2009). 
 
 
Games also can be classified into different genres. Action, puzzle, strategy and 
role-playing are amongst popular genres for games. Role-playing games 
(RPG) however stands unique as it combines simulation and adventure in its 
gameplay. It can be a powerful genre as it blends real-world simulations 
(Frasca, 2003) with overcoming obstacles to reach goal (Hung & Van Eck, 
2010) while players identified themselves with the character in the game and 
control the story. Due to this unique RPG element, Yannuzzi and 
Behrenhausen (2010) highly suggested exploration of this game genre for 
further significant instructional implications. Hung and Van Eck (2010) further 
supported this notion by stating that RPG games are able to facilitate advanced 
learning impact such as attitude change, higher-order thinking skills and even 
towards shifting one’s belief system. 
 
 
Finally, games can be played in various platforms. Video consoles, handheld 
devices and computer games are among the potential platforms opened for a 
development of learning games. Though every platform has its own 
advantages and effects on learners, this study is interested in investigating 
further on how computer games can be used to support learning. 
 
 
1.3  The Potential of Computer Games for Education 
 
Studies related to using computer games for education have been expanding 
immensely due to its significant part of younger generation's pop culture 
(Mysirlaki & Paraskeva, 2010; Ulicsack & Cranmer, 2010). Despite having 
mixed empirical evidences on its learning benefits (Charsky, 2010; Gibson & 
Bell, 2013; Mazeyanti, Oxley & Sulaiman, 2014), researchers acknowledged its 
motivational intensity and the new generation's accepting behavior towards it 
(Rajaravivarma, 2005; Chang & Chou, 2008). Subsequently, several studies 
proclaimed digital games can support learning in universities regardless of 
contexts and formality (Connolly et. al, 2007; Ebner & Holzinger, 2007; Whitton 
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& Hollins, 2008). This is due to games’ possibility to open up exciting 
opportunities to customize and personalized students’ learning experience 
according to contemporary demands (Chen & Li, 2010; Ertzberger, 2009). 
 
 
Combining games, motivation and learning can make education seem 
effortless and fun especially for today’s learners. Traditional learning 
environment requires meeting certain criteria in order for large amount of 
knowledge to be transferred effectively. Games however make learning more 
enjoyable that they are able to disguise such tremendous amount of learning 
needed for them to play successfully (Whitton, 2010). A game can be defined 
as some form of play which has goals and structure (Maroney, 2001). Games 
differ according to their own goals, environment, format, and even playing 
requirements as intended by the developers. Due to its highly interactive form, 
people find games to be fun and engaging. Games allow an ideal learning 
environment by being risk-free, imaginative and having some sense of control 
(Kapp, 2012). As learners become active agents of their own learning, they are 
co-creating the experiences through their actions and decisions as they brave 
through the world at their own preferences and pace (Despain, 2009; Hung & 
Van Eck, 2010). Whitton (2012) suggested that games can offer a variety of 
techniques with appropriate amount of stimulation that can facilitate effective 
learning experience by engaging players in a motivational medium that is 
formed from real consequences of reality. Game genres such as role-playing, 
adventure games and simulations utilize techniques such as problem-solving, 
enquiries and action choices that not only provide a contextualised experience, 
but also allow experiential learning to take place through practice, failure, 
reflection and repetition. Game also holds mechanisms such as scaffolding and 
intrinsic immediate feedback that are crucial for the learning curve. 
 
 
Consequently, the educational potential of computer games as a valuable 
medium to address today  learners’ learning problems have caused it to 
receive more attention from researchers recently as more serious games are 
being developed and used in training, healthcare, business and even education 
itself (Susi, Johannesson & Backlund, 2007). Students today still face lack of 
practices in critical thinking skills and values regulation, which resulted to them 
having less critical judgment, poor character, attitude and personality unfit in 
the job world (Ismail, 2011; Malaysian The Star Online, 2012; Eldy & Sulaiman, 
2013; Cheah, 2014, Othman & Rahman, 2014). The Education Ministry also 
reported 24% of graduates are still unemployed even after a year of 
graduation, mainly due to lack of vital soft skills include communication, critical 
thinking, problem solving and mediocre English language. It is also become a 
daunting challenge to engage millennial learners as they can easily become 
uninterested and disengaged with learning methods presented to them 
(ChongHui, 2017). To address these issues, studies have argued that it takes 
practice to critically make judgments and regulate values (Hodhod, Cairns & 
Kudenko, 2010; Tirri, 2010) that relying on conventional methods solely are not 
enough. The students need a more innovative medium beyond classroom 
constraints to safely exercise prosocial behaviours and to reinforce what they 
believe to be socially morally acceptable (Tangney, Stuewig & Mashek, 2007). 
Therefore this study proposed the use of a serious game called SightHeart as 
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an alternative medium for students to reflect on their personal values and to 
practice their critical thinking skills. The game enables students to engage in 
their own pattern of thinking and practise weighting judgment based on their 
values before taking actions and making important decisions in a roleplay-like 
moral dilemmas. 
 
 
1.4  Serious Games 
 
Serious games are different from entertaining games in terms of its goal, 
purpose of play and communication complexities (Johnson, Vilhjalmsson, & 
Marsella, 2005). Rather than for entertainment purpose, serious games opt for 
its users to understand or learn specific concept without misconceptions 
(Stefan & Moldeveanue, 2015). Due to serious games being more focused on 
the actual learning of something and problem solving rather than pleasure, less 
emphasis are given on the aesthetic graphics and immersive gameplay unlike 
entertaining games (Johnson et al., 2005). Since the goals are heavily intended 
on transmission of important knowledge and skills as well as addressing 
serious messages to its users, serious games tend to suffer from lack of 
entertaining and motivating factors (Shen et al., 2009; Moldoveanu et al., 
2016), despite being called a ‘game’. This has caused serious games to 
become another frustrating routine due to its heavy learning content (Van Eck, 
2007; Becker et al., 2013). due to serious games aimed to educate users rather 
than to entertain them, it tends to be devoid of entertainment value (Shen, 
Ritterfeld, Wang, Nocera & Wong, 2009; Moldoveanue, Balan, Moldoveanu, & 
Morar, 2016). Thus, more considerations are needed to be placed onto the 
design and development of serious games with entertainment values in order 
to prevent it from becoming just another drilling activity. 
 
 
It is important to combine proper game methods, motivation and learning 
theories to create a serious game that not only can educate users, but also as 
a source of fulfilling enjoyment to them. The success of serious games 
therefore depends on its methodology design that enables immersive, 
entertaining and motivating user experience. Combining ADDIE model with 
game-based framework such as the ID-GBL model can be a good reference in 
designing educational or serious games. Related studies on serious games 
also have their own fair share of learning principles of good learning game 
design (Malone & Lepper, 1987; Gee, 2007; Whitton, 2012; Johnson et al., 
2005; Zidik, 2014). Consequently, applying gamification principles can help in 
synergizing the instructional part in serious games while maintaining the 
motivation and engagement of its users. Apart from using models and 
approaches to develop serious games, one particular design aspects of games 
is enabling user’s pattern recognition. Pattern recognition allows for more ease 
and organized information interpretation in games (Chang & Wei, 2016). 
Therefore it is advised for the information to be presented in games in which 
the users find it easier to understand. Employing perceptual organization 
principles such as Gestalt’s Laws of Organizations can help users to better 
understand the information presented in the way it is intended by the creators. 
The principles are useful in illustrating how people perceive visual components 
as organized patterns or wholes, instead of many different parts (Kohler, 1947). 
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Some of Gestalt's laws of organizations principles that are relevant to the study 
include proximity, similarity, closure, and good continuation. 
 
 
Users’ interaction with the developed application can serve as useful data to 
improve its usability. Data analytics in the form of game metrics can be used in 
games to understand players’ reaction and behaviour towards the developed 
system. Drachen, El-Nasr and Canossa (2013) defined game metrics as 
quantitative measures to any aspects of the game. Therefore, a metric that can 
be measured while player is playing is called game metrics, the direct recorded 
numerical data as a result of player interaction with the game environment 
(Thompson, 2007; Fry, 2008). Game metrics assists developers by diminishing 
their potential biasness, content and play familiarity, while simultaneously helps 
them to identify bugs and crashes that can inhibit the overall quality of players’ 
learning experience. Examples of common metrics used include navigation as 
function of time, player interaction, narrative and interface metrics (Tychsen & 
Canossa, 2008). Nevertheless, despite various methods of gathering a game’s 
data, the metrics are valuable only if they are aligned to each game’s unique 
intended learning objectives. It is a common consensus among educational 
practitioners and game designers that the closer the assessment results are to 
its intended learning objectives, the more effective the serious game is 
perceived to be. Relevant pedagogical strategy is needed to balance the 
learning content and also enjoyment in serious games to encourage elements 
such as active learning, intrinsic motivation, reflection, experimentation, sense 
of control, achievement, interest and also entertainment (Moldoveanu et al., 
2016). It is the ultimate goal of serious games design and development to be 
able to combine traditional learning objectives successfully while maintaining 
the elements of entertainment, play and fun (Amoia, Brétaudiere, Denis, 
Gardent, & Perez-Beltrachini, 2012). Additionally, understanding the effect of 
motivation and engagement on users can further inform instructional game 
designers to design serious game that is well accepted by them. 
 
 
1.5  Motivation in Playing 
 
Identifying users’ motivation through their technology usage can inform the 
quality of the design and also influence their intention to use the system. 
Different types of motivation can drive users into certain behaviours as they 
interacted with the technology. Motivation generally is divided into external 
motivation and internal motivation (Ryan & Deci, 2000; Lafrenière, Verner-
Filion, & Vallerand, 2012). Ryan and Deci (2000) explained external motivation 
as the behavioural drive based on social environment and external rewards. 
Conversely, they described internal motivation as a superior drive, due to its 
connection with self-satisfaction, pleasure and positive impact towards users. 
Sheldon (2012) illustrated internally motivated students as those who take 
responsibility of their studies to better themselves. These students want to 
learn based on their free will instead of relying on rewards and external force. 
Due to this internal motivation, learning has become more enjoyable and 
meaningful rather than a chore to them. Sheldon (2012) therefore urged for 
additional learning activities that can foster internal motivation in learners. 
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Game mechanics can be a good approach to boost users’ motivation 
(Nicholson, 2012). For example, the levelling up mechanic can be used not 
only to inform the player the status of their progression within the context 
(Bruder, 2015; Reeves & Read, 2009; Werbach & Hunter, 2012), but also as a 
form of motivation by rewarding players for completing missions, achieving 
targets and proceed to the next level (Deterding, Dixon & O’Hara, 2011). 
However, Nicholson (2012) expressed a concern due to the tendency of 
gamification to encourage external motivation with its excessive rewards such 
as badges and points. He reasoned that it can be troublesome as players might 
lose interest in the game once the rewards are taken away. Therefore he 
suggested that gamification should be used sparingly just to promote internal 
motivation as it keeps players engaged even without the external motivators. 
Suitable theories and models are needed to properly design, identify and 
measure users’ motivation in games. Studies on human motivation have 
considered self-determination theory (SDT) as a widely used framework to 
assess the level and type of human motivation (Abduljalil & Zainuddin, 2015). It 
operates under fulfilling human’s basic psychological needs towards autonomy, 
competence, and relatedness, as means to explain human behaviour (Ryan & 
Deci, 2000). Consequently, a gaming motivation scale (GAMS) by Lafrenière, 
Verner-Filion, and Vallerand (2012) was developed based on SDT for a more 
appropriate measure of users’ motivation towards games. 
 
 
Interestingly, Reiss (2005) was against neither the general intrinsic nor extrinsic 
motivation as means to explain human behaviour. He believed that it is 
individual differences that drive certain motivation to do something. Therefore 
he suggested that personality and preferences can be important indicators that 
drive users to play a game. Following this suggestion, Marczewski (2013) 
developed the Hexad user types framework to classify users according to their 
gamification preferences. His study revealed that by categorizing users’ 
preferences towards certain game mechanics, it can help to identify their 
motivation in playing and thus contribute to better instructional game designs 
that is more appealing and intrinsically motivating to users. As a summary, 
designing games that are intrinsically motivating to users rather than externally 
motivating should be a goal to every instructional game designers (Johnson et 
al., 2005; Paras & Bizzocchi, 2005; Chang & Wei, 2016). It is crucial to use 
appropriate approach and framework to ensure the developed serious game is 
intrinsically motivating and thus leading to deeper engagement of its users.  
 
 
1.5.1  Gamified User Types 
 
It is agreed upon many designers to find elements that can encourage intrinsic 
motivation in their learning applications. Motivation is effectively activated in 
video games due to its relationship with fun which is a source of intrinsic 
motivation (Denis & Jouvelot, 2005; Klimmt, 2003; Koster, 2004). Fun becomes 
a highly motivated factor for learning in games, due to the combination of 
various other factors such as pleasure, desire and ludic tension (Denis & 
Jouvelot, 2005). The pleasure factor derives from game elements such as 
fantasy and control. The desire factor comes from the sense of fulfilling 
challenges, curiosity, problem solving and even escapism. Lastly, the ludic 
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tension factor involves discovery, conflict, learning and even the element of 
surprise. Taking the intrinsic motivation factor into the design, this study has 
adapted Marczewski et al’s (2016) Hexad framework by classifying users into 
types according to their underlying motivation and gamification preferences. 
Despite the existence of other similar model related to user types which is 
Bartle’s Taxonomy of Player Types, the model is more focused on identifying 
users’ personality in online multiplayer games (Kyatric, 2013) instead of single 
player games as proposed in this study. Conversely, the Hexad User Types 
Model has more general approach and is suitable for different types of games 
(Marczewski et al. (2016). This study therefore believed that by adopting the 
Hexad Model to identifying respondents’ game preferences, it can better design 
games that can be intrinsically motivating and more engaging to users. 
 
 
Different user personalities and preferences towards certain game elements 
can influence users’ motivation for game interactions and how users perceived 
the system (Marczewski et al., 2015). The Hexad Gamified User Type Model 
attempts to understand how different motivations towards certain game 
elements can affect and engage different types of users (Marczewski et al., 
2015, Marzewski, Tondello, Wehbe, Diamond, Busch & Nacke, 2016). Despite 
the model being inconclusive, it serves as a guideline for designing 
experiences that can encourage intrinsic motivations and meaningful self-
enrichment to various types of users. By identifying users’ preferences, the 
game could be designed in such a way it can be accepted by larger audience. 
 
 
Marczewski et al. (2016) have listed six variations of the gamified user types 
which are philanthropist, free spirit, disruptor, achiever, socializer and player. 
Each category possesses its own special traits of the user’s underlying 
motivation while playing a game: 
 
1) Philanthropists type of user are motivated by purpose and meaning. 

They are also altruistic, filled with desire to enhance other people’s 
lives without expecting anything in return. Some of the examples of 
gamified elements they are drawn to include collection and sharing. 

2) Free spirits are motivated by autonomy. They want the freedom to 
create, to express themselves and to explore. Their preferred gamified 
elements are exploratory tasks and easter eggs. 

3) Disruptors are motivated by change. They would either disrupt the 
game system to bring about positive or negative change. Gamified 
elements that they need include voting mechanisms and 
developmental tools. 

4) Achievers strive for mastery. They hunger for knowledge and 
challenges to improve themselves. Gamified elements that may 
concern them are challenges and quests. 

5) Socializers are driven by relatedness. They value interaction and would 
want to have social connection with others. Gamified elements that 
might interest them include social discovery and working in guilds or 
teams. 
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6) Players are motivated by rewards. They would do anything to receive 
rewards that can benefit themselves. Examples of gamified elements 
they would look forward to are prizes and achievement badges. 

 
 
Despite the range of proposed user types, Marczewski et al. (2016) suggested 
that the design elements should focus on instilling intrinsic motivation to users, 
mainly the free spirit, philanthropist and achiever types. The characteristics of 
these three user types are the most fitting to the core of intrinsic motivation in 
self-determination theory (SDT), which are relatedness, autonomy and 
competence. Their studies believed that the more the gamified system matches 
their users’ personalities and preferences, the better its intended outcomes 
would be. Consequently, users would also experience flow and deeper 
engagement, as a result to a motivating gameplay (Hiwiller, 2015). Game-
based learning can be used as a mean to keep users engaged to the learning 
system. Appropriate use of game mechanics enables users to experience 
immersion and encourage intrinsic motivation in the activity. Align game-based 
learning with users’ values and preferences can inform better instructional 
game designs that are more engaging to wider group of audiences. 
 
 
1.6  Engagement in Playing 
 
Engagement can be a good predictor for a well-accepted serious game. 
Engagement is related to the concept of ‘flow’, a form of intrinsic motivation 
which resulted users experiencing goals being achieved effortlessly while 
losing track of time (Csikszentmihalyi, 1989; Nakamura & Csíkszentmihályi, 
2002). Free flowing in games facilitates deeper engagement, due to the 
sensation of learning in an instructional game without discovering the 
instructional part (Mattheiss, Kickmeier-rust, Steiner & Albert, 2010). People 
who experienced flow are described as being absorbed in their activity 
inclusive of narrowed focus to the said activity, lose self-consciousness and 
sense of control over the environment, also known as immersion. Immersion in 
this study refers to one’s partial presence in the game environment (Wirth, 
Hartmann, Böcking, Vorderer, Klimmt, Schramm & Biocca, 2007). It is 
hypothesized that players will experience certain degree of immersion in 
games that they are playing (Brockmyer, Fox, Curtiss, Mcbroom, Burkhart & 
Pidruzny, 2009; Fu, Su & Yu, 2009). Due to its effect on users’ deeper 
engagement, flow is concentrated in entertainment-based designs (Hsu & Lu, 
2004). 
 
 
Even so, Chen (2007) emphasized the importance for game designers to find 
the right balance to combine all the elements of flow to negate user’s boredom 
and anxiety. Less challenge can result to user losing interest in the game, yet 
too complex the user might also become unmotivated as he could not 
overcome it. Thus it is advised that the game should keep player’s experience 
within the Flow zone, which resulted it to continuously being intriguing to the 
player. A good game continuously engages its users by motivating them to 
continue while remain in a psychological state of flow (Prensky, 2003; Johnson 
et al., 2005).  Study by Sweetser and Wyeth (2005) proposed a variant concept 
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of flow called gameflow theory which incorporates eight important elements of 
games which are challenge, skills, clear goals, control, immersion, feedback, 
concentration and social interaction. The GameFlow scale was recommended 
as a valuable literature to evaluate recent games in history (Sweetser & Wyeth, 
2005; Fu et al., 2009). It measures many dimensions of user experience 
including the immersion and enjoyment of games.  The scale was developed 
as means to create better designs for serious games (Fu et al., 2009). To 
summarize, it is relevant for serious game designers to maintain the flow state 
of immersion to keep their users interested to continuously engage with the 
game. The interface should also be designed in such a way that can reinforce 
positive attitude and perceived as easy to use (Hsu & Lu, 2004). Assessing 
user experience such as engagement in games can help facilitating 
improvement in terms of game application and design (Sweetser & Wyeth, 
2005). Combined with an appropriate pedagogy that balances engagement 
with best elements of learning and play, it inspires users for a greater 
prolonged use of the system. 
 
 
1.7  Context of Serious Games 
 
The context of serious game provides a medium in which a user can interact 
with and for designers to elicit certain user behaviours regarding their design 
(Hiwiller, 2015). Users’ behaviour that leads to their acceptance of the game 
can inform instructional game designers to continuously improve their designs 
to benefit a larger audience. Games can offer interesting behavioural study with 
its capability of providing choices which can branch to different types of stories 
and effects to the player (Sutrop, 2014). Since games require some 
consideration before deciding on an action, it provides a sensible outlet for 
morality as players deliberately make their decisions as they proceed with the 
game’s story. Games therefore can be seen as a way to gain insight on how 
values are translated into moral behaviours. 
 
 
For users, the rich environment of games enables them to develop higher 
thinking abilities such as pattern recognition, deductive reasoning and 
hypothesis testing (Kurshan, 2016; Isaacs, 2015). A roleplaying context in 
games allows the possibility to explore conflicts and reflect on moral values in a 
playful way, given the prospect of allowing player’s identification to the 
character they are playing (Hemminger, 2009). The story branching capabilities 
of RPG games allow a suitable setup for different dilemmas with different 
conflicting values. Players’ control in terms of choosing which course of action 
would affect the storyline as well as mastering the game rules can give them 
some experience of competence. Due to these rich elements, he believed that 
RPG players experience more immersion with its rich story-driven interaction 
and actual creative self-realization seen through their avatar. 
 
 
Undergraduate students today still experience lack of critical thinking skills and 
poor character that affected their employability (Ismail, 2011; Malaysian The 
Star Online, 2012; Eldy & Sulaiman, 2013; Cheah, 2014, Othman & Rahman, 
2014, Kalimoorthy, 2017). A study reported that one of the causes of low 
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critical thinking and poor judgement due to students’ tendency to use 
memorization and rote learning as easy way to attain their degree, get a job 
and solve problems easily (Husain et al., 2013). Critical thinking refers to active 
and organized effort to improve and understand the environment by examining 
own thinking as well as consideration towards others (Leicester, 2010). Critical 
thinking also involves formulating hypotheses, solving problems and making 
decisions (Cottrell, 2011). Conventional method used to address both issues 
have caused students to become disinterested and disengaged with the 
learning materials which demands for newer approaches familiar to them 
(ChongHui, 2017). 
 
 
Since this study aimed to address undergraduates’ needs for unconventional 
practices in critical thinking skills and reflection of values, a role-playing serious 
game with moral dilemmas was proposed as a training ground for them. Five 
moral dilemmas were purposely chosen as recommended by Clifford et al., 
(2015) in their study on Moral Vignettes Foundation (MFV). Their study 
proposed that adapting their recommended moral dilemmas can address 
people’s perceived violations and urged them to behave in such a way that 
would not contradict their values. Each of the dilemmas focuses on eliciting 
users’ decisional responses on basic moral principles such as care, loyalty, fair, 
authority and sanctity as suggested by Haidt (2001) in Moral Foundations 
Theory (MFT). The dilemmas were chosen based on their sensitivity issues 
and relevance to Malaysian culture, as well as their feasibility to be 
incorporated as part of narrative in the serious game. 
 
 
Not only games are safe context for moral experimentations, it also facilitates 
some form of reflection of the learning process to the player (Dixon, 2015). The 
scenarios in games pose challenges that can be immersive, as players identify 
themselves with the character they played and emulate patterns of behaviour in 
real life based on their values. Even when players chose an action deemed to 
be universally accepted as 'evil', Dixon (2015) classified their actions as 
conscious and deliberate. His study however emphasized the importance of 
having contemporary social values, in order for the reactions presented by 
players to be relevant. This calls for more increasing recommendation to 
explore the use of digital computer game and its effect to player's complex 
processes such as moral decision making. In a game environment which 
requires players to make a decision, it can be a valuable data to see what 
aspects of their understanding and moral principles that can influence their 
decision gameplay. 
 
 
In a moral dilemma situation, generally a person’s moral principles would 
inform the basis of all their moral decisions as they are shaped by strong 
internalized values (Tirri, 2010). Moral dilemmas help learners to identify their 
own values and even to some extent infer their behaviour. A common moral 
dilemma situation includes a value conflict with a choice of possible solutions. 
One has to decide on the most suitable option, justify the choice, reflect and 
see different views and consequences made by that action (Sutrop, 2014). He 
also stressed the importance of reflecting self-values in other ways not only 
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transmitted through moral content subjects. His study added that it helps raise 
self-awareness and empathy to non-absolute right or wrong solutions as well 
as aids one to critically practise forming and defending personal position. Thus, 
he believed that using games can support one’s reflection by clarifying their 
way of thinking and values that are personally important to them. 
 
 
In a game world, players are required to make decisions that they deemed 
appropriate in order to proceed and reach the goal. Sutrop (2014) defined 
decision as the degree of one’s judgment, character, experience and values 
they hold onto. Different situations rely on the decisions and actions taken by 
players in distinguishing and evaluating different values. Personal values 
control the extent of one's consideration and acknowledgement about an issue 
in their decision making. Together, both values performed an integrated 
conceptual framework of an individual's personal ethics or moral philosophy, 
which is an important factor in guiding moral judgments and actions in an 
ethical dilemma (Caswell & Gould, 2008).  The context of this study however 
addresses morality at the very basic as the beliefs of differences between ‘right’ 
and ‘wrong’ in individuals. It only illuminates on the aspect of how serious 
games can influence their moral choice decisions in-game. Therefore this study 
limits the moral content to only universally accepted values, as also to prevent 
biasness towards any religions or ideology. It is also important to note that the 
research does not intend to show what constitute good or bad decision, but 
rather on the possible considerations and motivations that can contribute to the 
process of decision making in the game. These data serve as relevant keys for 
the research on how users would respond to the prototype.  
 
 
Thus, this study did not adopt any values theories as the main focus is on the 
development of a computer game prototype that can reflect its player’s 
assessed values through the decisions that they made in the game. There is no 
absolute value as the player has to weight different values that they have and 
decide on their action based on their own judgment of the situation. Not only 
has the game reflected their moral principles, but also their abstract principles 
in a concrete situation. In other words, the focus of the study was not on 
identifying insensitivity or improving moral values, but to increase awareness of 
certain actions provide consequences that may or may not been anticipated by 
players. It also suggested the possibility of a computer game as a tool for self-
reflection and studying their behaviour in the game. It is hypothesized that the 
serious game can provide a base for users’ understanding of their thinking in 
such environment, and for them to reflect upon what constitutes as morally 
right decisions and acceptable behaviours as suggested by Weaver and Lewis, 
(2012). By handling problems reflecting real life issues, actions taken by the 
character can also cause significant development in real life (Hemminger, 
2009). The extent of this significant usefulness on users however; will be highly 
influenced by their acceptance towards the game. 
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1.8  User Acceptance through their Intention to Use 
 
Users’ acceptance through strong intention of use can signify the quality and 
usefulness of the proposed technology as perceived by them (Davis, 1993). It 
gives them a reason wanting to engage or play with them (Wu et al., 2008). 
Exploring game acceptance therefore can contribute to the studies of why 
learners would want to engage in an educational or serious game. It has been 
the most used variable in most game acceptance studies (Hsu & Lu, 2004; Ha, 
Yoon & Choi, 2007). 
 
 
An individual’s acceptance towards a learning system can be related the user’s 
experience of interacting with the system. McNamara and Kirakowski (2006) 
defined user experience as an investigation of individual personal experience 
on using the product. Since user experience involves solitary individuals, it may 
be different from one user to another. This explains why two individuals who 
played the same game might propose different opinions on the experience of 
playing. As an example, one player might find the game challenging while the 
other might find it highly entertaining. Therefore, Halvorsen (2013) urged 
developers to ensure users receive good user experience when developing a 
learning application. Good user experience suggests that the game is 
meaningful, fun and even useful for learning. It also denotes that the users are 
positive, motivated and enjoyed learning through the application. Zidik (2014) 
therefore supported and suggested a good user game design experience by 
having clear learning objectives and also a tangible assessment metrics.  
 
 
Research in data analytics in the form of game metrics are increasingly used 
as a unique way to identify certain patterns that can infer player behaviour and 
inform game design and testing (Tychsen & Canossa, 2008). Unlike qualitative 
and survey-based data that depends on information recalls and potential 
biasness (Swain, 2008), game metrics record precise evidence of player 
actions. Though predicting human behaviour on the sole base of game metrics 
is impossible, it nevertheless offers valuable insights to the overall state of the 
game, which can be useful for game designers to improve their games (Lovato, 
2015). Thus, using game metrics to record user experience can be valuable to 
the instructional game design as well. 
 
 
Ultimately, there are many theories and models developed to study users’ 
acceptance towards a technology. Until now, the Technology Acceptance 
Model (TAM) has been overtly used to study system acceptance (Davis, 1993). 
User’s perceived usefulness (PU) and perceived ease of use (PEOU) are 
amongst the strong determinants that can predict user’s attitude and intention 
to use a technology. Other than that, extensive TAM studies also introduced 
learning opportunities (LO) as another predictor to examine the technology’s 
learning outcomes (Bourgonjon,Valcke, Soetaert & Schellens, 2010). These 
predictors have significant effect in studies that relate TAM to learning games 
through empirical practical use of computer game system on the basis of users’ 
attitudes and intentions to use the the system (Davis, 1993; Venkatesh & Bala, 
2008). Consequently, TAM became a strong foundation to examine variables 
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related to beliefs, attitudes and users’ intentions. To summarize, a user’s 
acceptance towards a technology can be heightened based on their perceived 
experience while interacting with the system. Variables such as perceived ease 
of use (PEOU), perceived usefulness (PU) and perceived learning 
opportunities (LO) can influence users’ attitudes and behaviour intention 
towards the product. Nevertheless, the variables offered by TAM may not fit 
every learning system. Users’ acceptance may also vary as according to the 
system used as well as their needs and capabilities (Giannakos, 2013). Thus, 
mapping the system into a context may address other extra variables that can 
contribute to the effects being studied. 
 
 
1.9  Problem Statement 
 
Highlighting the issues stated by The Ministry of Education (MOE) in 
Malaysian’s Blueprint for Higher Education 2015-2025, students of higher 
learning still lack critical thinking skills and possess poor character which might 
affect their future employability (Ismail, 2011; Malaysian The Star Online, 2012; 
Eldy & Sulaiman, 2013; Cheah, 2014, Leo, 2016, Kalimoorthy, 2017). Other 
local studies has also reported that students were still unable to apply critical 
thinking in a real world situation even after they have long finished school 
(Rosnani and Suhailah, 2003; Konting et al., 2007) and were below the 
expected proficiency level even in higher learning (Nagappan, 2010).  Despite 
educators’ endless efforts for novel instructional approaches in order to fit 
these demands, concerns also arises along the dimensions of learner’s 
motivation and engagement (Lee & Hammer, 2011). Extrinsically motivated 
students tend to possess worrisome characteristics such as being less 
cooperative, poor self-efficacy, minimal effort and even stop learning once their 
goals are achieved (Lei, 2010). They can also easily disengage if they find the 
learning to be a daunting task for them. These issues have become a constant 
concern in education and MOE has urged for more intervention to secure 
students’ critical thinking skills and solid moral foundation. 
 
 
Several studies also reported that university students today still suffer from 
stagnant didactic traditional learning methods (Lei, 2010) despite their needs 
for technology utilization in education (Rhonda, Derryberry, & Jackson, 2012). 
Conventional methods of role-play and hypothetical scenarios have 
undermined learners' diverse personalities and their ability to see the 
consequences from both sides of the decision, good and bad (McBrien and 
Brandt, 1997; Eiriksson, 1997). Despite learners being aware that human 
behaviour has direct consequences to the welfare of others, they are expected 
to perform as according to what the environment is required of them. Therefore 
Hodhod et al. (2010) stressed the importance of extensive practice until 
learners are able to internalize the moral values, and by showing the 
consequences of their actions on themselves and others, only then they could 
assimilate the concepts of rights, principles and values. Apart from that, 
students’ ability to quickly access information within their fingertips has caused 
them to not only become impatience but also lose attention over conventional 
method of learning (Lei, 2010). This has caused today’s learners to lose 
motivation and engagement in the learning activity easily (Lei, 2010; Lee & 
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Hammer, 2011). Their motivation in learning also has become extrinsically-
oriented, mainly focusing on passing grades and employment, rather than 
intrinsically seek pleasure and satisfaction in their learning (Lei, 2010). 
 
 
This creates unmet demands from millennial learners to experience learning in 
a less structured and pleasurable way, free from classroom constraints 
(Chopra, 2016). Given their prominent culture and fascination towards 
computer games, new learning possibilities can be offered to engage these 
learners. Game-based learning in the form of serious games were said not only 
to effectively engage (Rankin & Vargas, 2008) but also effective in knowledge 
transmissions and practicing skills valuable in virtual and real life (Engler, 
2012). More studies were focused on using and modifying commercially 
available games to address learning problems (Muntean, 2011; Renaud & 
Wagner, 2011; Engler, 2012). Even so, scholars reported to the lack of ‘high 
quality’ that can be used to in didactic approaches (Dondi & Moretti, 2007; 
Prensky, 2001; Virou & Katsionis, 2008). Thus, any effort in developing 
qualified games is critical. 
 
 
There also has been an issue of bridging the gap between play and instruction 
in serious games. Since serious games’ main objective is to educate rather 
than to entertain, it can be too content-structured filled with repetitive tasks 
which resulted to users still becoming demotivated and finding it to be non-
immersive (Shen et al., 2009; Moldoveanu et al., 2016). Studies from both local 
and international also reported that there have not been significant findings, 
and that the assessment of game-based learning effectiveness as learning and 
training tool still remains unclear (Gibson et. al, 2013; Mazeyanti et. al, 2014). 
Several studies supported this notion, stating that game-based learning studies 
still lack empirical evidence on its effectiveness in supporting learning and 
training (Hainey et al, 2010; Sotomayor & Proctor, 2009). This simultaneously 
can affect their acceptance and behaviour intention to use serious games for 
learning. 
 
 
Therefore, Banfield and Wilkerson (2014) proposed that a perfect balance 
between game elements and learning theories should be considered to 
properly engage and motivate users. The balance should be an appropriate 
approach that can encourage learners to keep playing while fulfilling the 
learning objectives in an enjoyable way. As a conclusion, more research are 
needed to find suitable pedagogy to align learning and play while at the same 
time maintain learners’ interest and motivation towards the learning goal (Van 
Eck, 2007; Becker et al., 2013). To fill in the gap suggested by previous local 
studies such as the lack of Malaysian serious games (Shariff, 2006; Ibrahim et 
al., 2011; Hwang & Wu, 2011; Osman & Aini, 2012), greater emphasis in 
development of students’ critical thinking skills in future programs (Chong & 
Abdul, 2016), provide an avenue for further investigation on undergraduates’ 
game acceptance (Roslina, Yusoff, Khalil, & Jaafar, 2011) and more evaluative 
research on self-developed serious games instead of commercial games (Fu et 
al., 2009), this study therefore attempted to use game-based learning to 
design, develop a serious game called SightHeart as means to determine and 
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improve users’ engagement, motivation and overall acceptance of serious 
games. The data gained from this study were hypothesized to not only 
contribute to better instructional game designs, but also to accelerate future 
adoption of serious games as innovative practices in higher learning. 
 
 
1.10  Objectives of the Study 
 
The objectives for this study are to; 
 
1. Develop a serious game named as SightHeart for training analytical 

skills and values reflection. 
2. Identify users’ gamified user types through their general preferences 

towards certain game elements. 
3. Identify user’s motivation towards SightHeart. 
4. Identify user’s engagement towards SightHeart. 
5. Identify user’s acceptance in terms of perceived usefulness, perceived 

ease of use, perceived learning opportunities, user’s attitudes and 
user’s behaviour intention towards SightHeart. 

6. Identify the relationship between motivation, engagement, perceived 
usefulness, perceived ease of use, perceived learning opportunities, 
and attitudes with user’s intention to use SightHeart.  

7. Investigate users’ experience using SightHeart to improve the game 
design and content. 

 
 
1.11  Research Questions 
 
The research questions for this study would be; 
 
1. How to develop a serious game prototype that can be used to train 

user’s analytical skills and support their values reflection? 
2. Which category of gamified user types does the majority of 

respondents fall into? 
3. What type of motivation drives the users while playing SightHeart? 
4. What is the level of students’ engagement in SightHeart? 
5. What is the level of students’ perceived usefulness towards playing 

SightHeart? 
6. What is the level of students’ perceived ease of use towards playing 

SightHeart? 
7. What is the level of students’ perceived learning opportunities towards 

playing SightHeart? 
8. What are users’ attitudes towards SightHeart? 
9. What are users’ behaviour intentions towards SightHeart? 
10. How can the users describe their experiences using SightHeart to 

further improve the prototype? 
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1.12  Research Hypotheses 
 
H1: There is a significant relationship between motivation with user’s 

behaviour intention of using SightHeart. 
H2: There is a significant relationship between engagement with user’s 

behaviour intention of using SightHeart. 
H3: There is a significant relationship between perceived ease of use with 

user’s behaviour intention of using SightHeart. 
H4: There is a significant relationship between perceived usefulness with 

user’s behaviour intention of using SightHeart. 
H5: There is a significant relationship between learning opportunities with 

user’s behaviour intention of using SightHeart. 
H6: There is a significant relationship between attitudes with user’s 

behaviour intention of using SightHeart. 
 
 
1.13  Significance of Study 
 
This study proposed a game-based learning approach as a medium to practice 
critical thinking skills and values reflection using moral dilemmas in serious 
games. It also aims to examine the relationship between user’s motivation, 
engagement and overall acceptance with behaviour intention towards the 
game. Through SightHeart, this study offers a practice rooted in game, 
psychology and motivation theory. It is hypothesized that it can be useful for 
designing serious games. Directly or indirectly, the game models real instances 
of how an individual would make choices based on the situations in the game 
that can inform users’ responses towards the game design. It is also an attempt 
to test the game’s practicality and impose relevant methods to improve 
instruction. It is hoped that the game can add up to quantity and improve 
quality of self-developed serious games researches and better responsive 
learning. Result from this study will add to the body of literature on innovative 
practices in higher education, as well as open up new ideas for further 
exploration with serious games in Malaysia. 
 
 
This study also poses some significance to figures involved in higher 
education, mainly students, academicians, Ministry of Education and 
departments in relation to using technologies for education. The game 
developed can illustrate some effects on users’ psychology and behaviour that 
can be useful to create educational materials that suit users’ needs. It is hoped 
that SightHeart is able to encourage students to enjoy and be more actively 
involved in practising their analytical skills and values internalization. Not only 
the game simulates real life problems, but also it can be a potentially safe 
medium for players to explore, experiment and exercise what they truly 
believes in a real-like situations. Most importantly, the game provides an 
opportunity for the users to reflect on how they should approach the decisions 
in the future. For educators, this study can assist the planning of using game 
applications for student development purposes. The data gained can give 
insights on understanding users’ behaviour that can contribute to better 
acceptance towards the educational materials developed. Simultaneously, this 
study can benefit Ministry of Education’s policy makers in aiding the planning of 
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appropriate intervention by using games as part of innovative practices in 
higher learning. The strength and weaknesses of the game developed can 
serve as a reference to ensure larger and better adoption in universities. 
 
 
To conclude, this study attempt to combine game-based learning, psychology 
and motivation theory for a more engaging and well received serious games. 
Findings would contribute to the growing body of effective educational game 
designs as well as understanding of users’ behaviour towards the proposed 
technology. Evidences can further be used to develop a more engaging and 
motivating game that can address its intended learning goals, or even as a 
valid data metrics. The data not only contributed to the behavioural game 
acceptance but also can affect the teaching, designing and measuring of game 
outcomes as a pedagogical strategy in facilitating the needs for autonomy, self-
fulfilling and self-development purposes. 
 
 
1.14  Limitations of the Study 
 
There are several limitations to the current study that should be noted. Instead 
of making several modifications or modding on commercial games, the study 
decided to develop the prototype from scratch to fit the learning context. 
Therefore, the findings may only suggest practical guidelines to research 
practitioners who are interested in developing their own games for research 
and learning purposes, and less on those who seek more information on 
tweaking commercial games into serious games.  
 
 
Also, it is important to note that SightHeart was created in RPGMaker VX Ace 
which has several limitations. It is accessible only to Windows platform, and is 
unable to run on other operating systems such as MAC or Linux. Thus it could 
not reach all computer users. It also has limited branching menu lines and lack 
of character animation, which explain why the game heavily relies on narratives 
to describe the situations. These limitations however were disputed on much 
newer version of the software called RPGMaker MV which just came out late 
last year. Regardless, the older program was easy to operate even to novice 
and inexperience users, and also posed endless potential for learning while still 
able to serve a convincing storyline and gameplay sufficient to the objectives of 
the study. 
 
 
Secondly, this study is not subjected to specifically research on moral decision 
making, but rather illuminates on the aspect of how serious games can 
influence their moral choice decisions in-game. The research does not intend 
to show what constitute good or bad decision, but rather on the possible 
considerations and motivations that can contribute to the process of decision 
making in the game. These data serve as relevant keys for the research on 
how users would respond to the prototype. Not only has the game reflected 
their moral principles, but also their abstract principles in a concrete situation. 
In other words, the focus of the study was not on identifying insensitivity or 
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improving moral values, but the possibility of a computer game as a tool for 
self-reflection and studying their behaviour in the game. 
 
 
Thirdly, since this study involves a case study on a small sample of 
undergraduate students from a university in Malaysia. Therefore, broader 
sample may suggest different findings and much richer perspectives and 
experience with the prototype. Consequently, it is also imperative to address 
that researcher might have her own unexpected shortcomings and 
uncontrollable biasness while conducting the study. 
 
 
1.15  Definition of Terms 
 
This study developed a serious game prototype and examined the relationship 
between variables related to engagement, motivation and acceptance with 
users’ behaviour intention towards the game. Important key concepts used are 
explained in the following subsections. 
 
 
1.15.1  Game 
 
A game can be defined as a system where users deal with abstract challenge 
confined by rules, interactivity and feedback that can elicit emotional reaction 
and measurable outcomes (Kapp, 2012). Maroney (2001) explained game as a 
form of play with its own goals and structure. Games can be a useful 
pedagogical device as it makes learning livelier and is effective for teaching 
problem solving and key concepts (Boyle, 2011). In this study, game is referred 
as a two-dimensional single role-playing computer application for Windows 
platform, characterized by a protagonist who moves around to complete the 
narrative game goals within an x and y axis interface. 
 
 
1.15.2  Game Genre 
 
Game genre refers to a game that is categorized based on its type of gameplay 
challenges (Baptista, Coelho & Carvalho, 2016). Understanding game genres 
enable designers to match new problems with a standard solution (Adams, 
2009) as the similarity in type of interaction related to game mechanics, objects 
and player actions as well as repeated challenges defines what a game genre 
is (Pinelle, Wong & Stach, 2008). For example, despite a car racing game and 
a motorcycle racing game being two different entities, both share similar genre 
of gameplay which is racing. Some of other known game genres include first-
person shooter, adventure, role-playing, action, sports, and strategy. In this 
study, roleplaying (RPG) was chosen as SightHeart’s type of gameplay. This is 
due to game genre such as roleplaying (RPG) allows richer interaction by 
facilitating feedback of actions and reinforcement of hypothesis formulation and 
testing by taking a role of a character in a story (Mei, Chun-Ming, Huang, 
Hwang, & Yueh-Chiao, 2011). The study reasoned that the chosen genre can 
better suit the context which is conducive to the complexities of analytical 
thinking and support values reflection. 
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1.15.3  Game-based Learning 
 
Game-based learning (GBL) refers to the use of computer games that possess 
educational value for learning and education purposes (Tang, Hanneghan & El-
Rhalibi, 2009). Plass, Perlin, and Nordlinger (2010) defined game-based 
learning as the design process of balancing a game with both defined learning 
outcomes and also prioritizing gameplay. In this study, game-based learning 
theory called Games ED model is used as a guide to design and develop a 
well-balanced serious game. It is also used as an approach to improve 
motivation, engagement and a boost for intention to use serious games. 
 
 
1.15.4  Serious Games 
 
Serious game refers to a learning opportunity to acquire knowledge or develop 
life skills that can be valuable to both virtual and real world (Aldrich, 2005; 
Chatham, 2007; Mayo, 2007). Djoaoti, Alvarez and Jessel (2011) defined 
serious games as any software that contains a non-entertaining purpose (thus 
serious) with video game structure (game elements). Some criteria that warrant 
a game to be considered as a serious game depends on the cognitive skills 
related to the instructional design that it supports (O’Neil, Wainess & Baker, 
2005) and also the seriousness of the content which may well be used solely 
as a teaching material (Djoaoti et al., 2011). In this study, serious game refers 
to the SightHeart game prototype. SightHeart is classified as a serious game 
due to the seriousness of its content related to users’ reflection and analytical 
skills as a resolution resolution to moral dilemmas. Despite the heaviness of 
the content presented, SightHeart was incorporated with elements of gameplay 
such as mini-quests and rewards, which qualifies the prototype as a serious 
game. 
 
 
1.15.5  Moral Dilemma 
 
Moral dilemma refers to a hypothetical short story describing a situation where 
two conflicting moral reasons are involved (Christensen, Flexas, Calabrese, 
Gut & Gomila, 2014). It can also be defined as a conflict in which an individual 
must choose between two or more actions and has moral justification for 
choosing each action (Yolanda, 2015). Inducing respondents to make a forced 
choice between two reasons allow some investigation on which reason is 
prioritized for that particular situation. In this study, moral dilemma is used as a 
context to SightHeart’s narrative. In the game, users undergo five different 
moral dilemmas that are related to their basic moral principles. Each dilemma 
or scenario requires the users to analyze and make decisions based on what 
they think and feel (hence Sight and Heart) suitable in those situations in order 
to proceed with the game. The dilemmas chosen were based on Moral 
Foundations Vignettes (MFV) suggested by Clifford, Iyengar, Cabeza and 
Armstrong, 2015). 
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1.15.6  Moral Principles 
 
Moral principles can be defined as the difference in human reasoning based on 
the innate, modular foundations (Haidt, 2001, Graham, Nosek, Haidt, Iyer, 
Koleva & Ditto, 2012). Sherman (2010) described moral principles as any rule 
or consideration contributed to the decision making as ways to interpret and 
respond to a situation. In this study, moral principles refer to user’s moral 
beliefs that explain their reasoning and decision behaviour in SightHeart. The 
principles or moral foundations focused were related to Harm/Care, 
Authority/Respect, Fairness/Reciprocity, In-group/Loyalty and Purity/Sanctity 
(Haidt, 2001). The five moral dilemmas in SightHeart were presented based on 
these moral principles. 
 
 
1.15.7  Motivation 
 
Motivation is defined as a form of motive that encourages a person to act in a 
situation (Shanks, 2007). Ryan and Deci (2000) explained motivation through 
their self-determination theory where self-determined behaviours such as 
user’s own choice to act in a game is based on the satisfaction of their innate 
psychological needs for autonomy, competence and relatedness. These needs 
are met when users find what they are interacting with to be interesting (Ryan 
& Deci, 2000). In this study, motivation refers to the type of motivation that the 
users have while playing the game SightHeart. It is one of the variables to 
determine users’ acceptance towards SightHeart through their behaviour 
intention to use the game. Their preferences towards certain gamification 
mechanics are also investigated to identify their underlying motivation towards 
the game. Motivation is investigated based on the instrument adapted from 
Lafreniere et al. (2012) and Marczewski et al. (2006). 
 
 
1.15.8  Engagement 
 
Engagement can be defined as a quality of user’s experience related to 
positive aspects of interaction, particularly one’s immersion towards a 
technology (Lalmas, O’Brien & Yom-Tov, 2014). Csikszentmihalyi (1989) 
explained engagement as flow which is the total involvement due to holistic 
experience people feel as they participate in an activity. In this study, 
engagement refers to the level of users’ immersion as they engage with the 
game SightHeart. It is one of the variables used to gauge users’ behaviour 
intention thus acceptance towards SightHeart. Several items from Fu et al. 
(2009) were adapted as instrument for engagement. 
 
 
1.15.9  Perceived Usefulness 
 
Perceived usefulness is the extent of an individual’s belief towards the 
capability of a system to increase his or her work performance (Davis, 1989). 
Davis, Bagozzi, and Warshaw (1992) referred perceived usefulness as users’ 
perception on the extent of how a system can be used advantageously as an 
outcome to an experience. In this study, perceived usefulness refers to the 
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extent of users’ tendency to use the game SightHeart as a useful tool to 
practise their analytical and reflection skills. It is considered one of the 
determiners to users’ behaviour intention to use the serious game. Some of the 
items from Davis (1989) were adapted as an instrument for perceived 
usefulness. 
 
 
1.15.10  Perceived Ease of Use 
 
Perceived ease of use is the extent of an individual’s own belief towards his or 
her ability to use a system effortlessly (Davis, 1989). Bugembe (2010) defined 
perceived ease of use as user’s perception on the amount of effortlessness 
required from a system. In this study, perceived ease of use refers to the extent 
to which users feel that the game SightHeart is easy to use and easily 
accepted among undergraduate students. The variable is predicted to be able 
to influence users’ behaviour intention towards the game. The instrument for 
perceived ease of use was constructed based on several items adapted from 
Davis (1989) as well. 
 
 
1.15.11  Perceived Learning Opportunities 
 
Perceived learning opportunities can be defined as the extent of an individual’s 
belief that a system can offer his or her opportunities for learning (Bourgonjon 
et al., 2010). Roslina, Khalil and Jaafar (2011) similarly defined learning 
opportunities as one’s degree of belief that using an educational game can 
offer opportunities for learning. In this study, perceived learning opportunities 
refers to the extent to which users feel that the game SightHeart can offer 
learning opportunities to them. This variable is expected to also influence 
users’ behaviour intention to use the serious game. Instrument for perceived 
learning opportunities was constructed based on the items by Bourgonjon et al. 
(2010). 
 
 
1.15.12  Attitudes 
 
Attitude can be defined as behaviour, feeling, individual’s experience and also 
activity towards an objective or situation (Morse, Gullekson, Morris & Popovich, 
2011). Thurstone and Chave (1928) defined attitude as one’s fondness and 
subjective opinion to either favour or reject an object or state that they 
experience. In this study, attitude refers to users’ inclination towards SightHeart 
which will influence their perception and behaviour intention of using the game. 
Positive attitudes towards SightHeart suggested that the serious game is well 
accepted by its users. The instrument for attitudes was developed based on 
items adapted by Morse et al. (2011). 
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1.15.13  Behaviour Intention 
 
Davis (1989) defined behaviour intention as the likeliness of an individual to 
adopt an application based on self-report on their actual usage and frequency 
of use. Ajzen (1991) explained it as a predictor of behaviour based on intention 
whereby users have control over what they want. In this study, behaviour 
intention refers to the actions and willingness of undergraduate students to use 
the game SightHeart as a tool for practice and learning. This variable is the 
strongest indicator to users’ overall acceptance and continual usage of the 
serious game in the future. The instrument for behaviour intention is a 
combination of items based on Yusoff et al. (2010) and Liaw and Huang 
(2003). 
 
 
1.16  Summary 
 
The discussion in this chapter had focused on the phenomena of interest 
related to addressing undergraduate students problems in lacking practices in 
critical thinking and reflecting their own personal values. The use of 
conventional methods in addressing the issues have caused students to 
become disinterested and even disengaged with the learning materials. Game-
based learning in the form of serious game was introduced as an approach to 
boost their motivation and engagement towards learning. The proposed self-
developed prototype was further evaluated on its acceptance among 
undergraduate students based on their motivation, engagement, gamification 
preferences, perceived usefulness, ease of use, learning opportunities and 
attitudes and intention to use the prototype. This chapter also has discussed on 
problem statement, objectives of the study, research questions, research 
significance as well as its limitations. The chapter ends with several terms and 
operational definitions which were important to the study. 
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