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ABSTRAK 
 

Simulator pesakit telah menjadi alat yang semakin popular dalam pendidikan perubatan, 

menyediakan persekitaran yang selamat dan realistik bagi pelajar untuk berlatih 

kemahiran klinikal dan membuat keputusan. Namun, terdapat kesenjangan yang ketara 

dalam latihan oftalmologi, di mana penggunaan simulator pesakit adalah terhad, 

terutamanya untuk diagnosis penyakit mata. Kajian ini bertujuan untuk mengisi 

kesenjangan penting ini dengan menerangkan pembangunan dan penilaian simulator 

pesakit yang disesuaikan untuk latihan oftalmologi, dengan fokus kepada diagnosis 

penyakit mata. Simulator ini mengintegrasikan data pesakit dunia nyata dan 

menghasilkan skenario penyakit mata yang realistik yang direka untuk menguji 

kemahiran diagnosis pelajar. Bagi mencapai ini, teknik algoritma diterapkan dan dinilai 

untuk meningkatkan realisme dan keberkesanan simulator pesakit untuk latihan 

oftalmologi. Selain itu, kaedah penilaian antara muka pengguna dan pengalaman 

pengguna direka dan diuji untuk mengoptimumkan kebolehsampaian dan kerahsiaan 

simulator ini, yang menggabungkan pelbagai alat diagnosis dan melindungi data 

maklumat pengguna. Metodologi penyelidikan meliputi seluruh kitaran hidup 

simulator, termasuk pembangunan, penciptaan beberapa skenario penyakit mata yang 

realistik, dan penilaian menyeluruh keberkesanannya dalam meningkatkan kemampuan 

diagnosis pelajar. Hasil daripada kajian ini menunjukkan peningkatan yang ketara 

dalam kemampuan pelajar untuk mendiagnosis penyakit mata selepas menggunakan 

simulator ini. Selain itu, penyelidikan ini memberikan pandangan berharga ke dalam 

kerumitan dan cabaran yang berkaitan dengan pembangunan dan penilaian simulator 

pesakit dalam konteks latihan oftalmologi. Melampaui kesan segera terhadap amalan 

pendidikan, kajian ini menerangkan potensi bidang penyelidikan masa depan dalam 

bidang ini. Dengan mengisi kesenjangan yang ada dalam latihan oftalmologi, simulator 

pesakit yang diperkenalkan dalam kajian ini berjanji untuk menjadi alat pendidikan 

yang berharga, menawarkan pengalaman pembelajaran yang realistik dan menarik 

kepada pelajar sambil meningkatkan kemahiran diagnosis mereka dalam bidang 

diagnosis penyakit mata. 
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ABSTRACT 
 

Patient simulators have become an increasingly popular tool in medical education, 

providing a safe and realistic environment for students to practice clinical skills and 

decision-making. However, a notable gap exists in the realm of ophthalmology training, 

where the use of patient simulators is limited, especially for the diagnosis of eye 

disabilities. This study aims to address this critical gap by describing the development 

and evaluation of a patient simulator tailored for ophthalmology training, focusing on 

the diagnosis of eye disabilities. The simulator integrates real-world patient data and 

generates lifelike eye disability scenarios designed to challenge students' diagnostic 

skills. To achieve this, algorithm techniques are applied and evaluated to enhance the 

realism and effectiveness of the patient simulator for ophthalmology training. 

Additionally, user interface and user experience evaluation methods are designed and 

tested in optimizing the usability and confidentiality of the simulator, which 

incorporates different diagnostic tools and protects user information data. The research 

methodology encompasses the complete lifecycle of the simulator, including its 

development, the creation of several realistic eye disability scenarios, and the thorough 

evaluation of its effectiveness in enhancing student diagnostic capabilities. Results from 

this study reveal a significant improvement in students' ability to diagnose eye 

disabilities after utilizing the simulator. Furthermore, this research provides valuable 

insights into the intricacies and challenges associated with both the development and 

evaluation of patient simulators in the context of ophthalmology training. Beyond the 

immediate impact on educational practices, this study sheds light on potential avenues 

for future research in this area. By bridging the existing gap in ophthalmology training, 

the patient simulator introduced in this study holds the promise of being a valuable 

educational tool, offering students a realistic and engaging learning experience while 

simultaneously enhancing their diagnostic skills in the realm of eye disability diagnosis. 

 

 

 

 

 

 

 

 

 

 

 



 

v 
 

 الملخص 

 

بيئة توفر حيث الطبي،  التعليم  في  متزايد بشكل  شائعة  أداة المرضى محاكيات  أصبحت  

هناك ذلك، ومع  .القرار واتخاذ السريرية المهارات لممارسة للطلاب  وواقعية آمنة  

المرضى محاكيات استخدام تكون حيث العيون، طب تدريب  مجال  في ملحوظة فجوة  

هذه معالجة إلى الدراسة هذه  تهدف .العيون إعاقات تشخيص  في  وخصوصًا محدودة،  

خصيصًا المصمم المريض  محاكي وتقييم  تطوير وصف  خلال من الحرجة الفجوة  

بيانات  المحاكي يدمج  .العيون إعاقات تشخيص  على كزةمر العيون، طب لتدريب  

تحدي  إلى تهدف العيون  لإعاقات واقعية سيناريوهات ويولد الحقيقي العالم من  المرضى  

الخوارزميات  تقنيات تطبيق يتم ذلك، ولتحقيق .الطلاب لدى التشخيص مهارات  

إلى بالإضافة .ونالعي طب  تدريب في المريض محاكي  وفعالية واقعية  لزيادة وتقييمها   

تحسين في المستخدم وتجربة المستخدم واجهة  تقييم أساليب واختبار  تصميم تم  ذلك،  

بيانات  ويحمي مختلفة تشخيص  أدوات يدمج  الذي المحاكي، وسرية  الاستخدام قابلية  

وإنشاء تطويره، ذلك في بما للمحاكي، الكاملة الدورة البحث منهجية  تشمل .المستخدم  

قدرات  تعزيز في لفعاليته  الشامل والتقييم العيون،  لإعاقات واقعية  اتسيناريوه عدة  

الطلاب  قدرة في  كبير  تحسن عن الدراسة هذه نتائج  تكشف .الطلاب  لدى التشخيص   

البحث هذه تقدم ذلك، على وعلاوة .المحاكي استخدام بعد العيون إعاقات تشخيص على  

تدريب  سياق في المرضى اكياتمح  وتقييم تطوير وتحديات تفاصيل  حول قيمة رؤى  

الدراسة  هذه تسلط التعليمية،  الممارسات على  الفوري  التأثير عن  وبعيداً .العيون  طب  

تدريب  في الحالية الفجوة سد خلال من .المجال هذا في محتملة بحثية آفاق على الضوء  

نيكو  بأن وعداً الدراسة هذه  في تقديمه  تم الذي المريض  محاكي  يحمل العيون، طب  

مهاراتهم  تعزز الوقت نفس وفي  ومشوقة واقعية تجربة  للطلاب تقدم قيمة،  تعليمية أداة  

العيون إعاقات تشخيص مجال  في التشخيصية . 
 

 

 

 

 

 

 

 

 

 

 



 

vi 
 

 

TABLE OF CONTENTS 

CONTENT                PAGE 

AUTHOR DECLARATION........................................................................................... i 

ACKNOWLEDGEMENTS ........................................................................................... ii 

ABSTRAK .................................................................................................................... iii 

ABSTRACT .................................................................................................................. iv 

AL-MULAKHKHAS .................................................................................................... v 

TABLE OF CONTENTS .............................................................................................. vi 

LIST OF TABLES ........................................................................................................ ix 

LIST OF FIGURES ....................................................................................................... x 

CHAPTER 1: INTRODUCTION .................................................................................. 1 

1.1 Introduction ..................................................................................................... 1 

1.2 Problem Statement .......................................................................................... 1 

1.3  Research Questions ......................................................................................... 3 

1.4  Objectives ........................................................................................................ 4 

1.5  Scope ............................................................................................................... 5 

1.6 Thesis Structure .................................................................................................... 6 

CHAPTER 2: LITERATURE REVIEW ....................................................................... 8 

2.1. Introduction ......................................................................................................... 8 

2.2 Games and simulations conceptualization ......................................................... 11 

2.2.1 Serious Game ............................................................................................... 11 

2.2.2 Simulations .................................................................................................. 12 

2.3 Simulation in Medical School ............................................................................ 15 

2.4 Existing Educational Algorithms ....................................................................... 16 

2.4.1 Simulation-Based Game Design for Teaching Computer Algorithms ........ 17 

2.4.2 A Simulation-Based Game-Theoretic Approach for Multi-Agent Planning 

Under Uncertainty ................................................................................................ 18 

2.4.3 Simulation Games for Learning Algorithmic Thinking .............................. 19 

2.5 Security in game development ........................................................................... 20 

2.4 Research method ................................................................................................ 21 

2.4.1 Selection of research .................................................................................... 21 

2.4.2 Extraction and assessment ........................................................................... 24 



 

vii 
 

2.4.3 Data analysis and synthesis ......................................................................... 28 

2.5 Results ................................................................................................................ 29 

2.5.1 Selection paper............................................................................................. 29 

2.5.2 Selection paper............................................................................................. 31 

2.6 Ophthalmoscopy Simulators .............................................................................. 34 

2.7 Optometry Training Simulators ......................................................................... 35 

2.8 Diagnostics ......................................................................................................... 36 

2.8.1 Overview...................................................................................................... 36 

2.8.2 Ocular Imaging ............................................................................................ 36 

2.9 Simulators for Functional Assessment ............................................................... 37 

2.10 Summary .......................................................................................................... 38 

CHAPTER 3: METHODOLOGY ............................................................................... 42 

3.1  Overview ....................................................................................................... 42 

3.2  Research Workflow ....................................................................................... 42 

3.2.1  Define Research Problems, Objectives and Scopes. ............................. 45 

3.2.2  Study The Type Of Games Gameplay And Interface ........................... 46 

3.2.3  Design and Develop the System And User Interface ............................ 46 

3.3 Design ................................................................................................................. 48 

3.3.1 System Planning .......................................................................................... 49 

3.3.2 Design Interface ........................................................................................... 50 

3.3.3 System Features Development .................................................................... 53 

3.3.4 System Testing............................................................................................. 57 

3.3.5 Software Deployment .................................................................................. 59 

3.3.6 Final Review ................................................................................................ 61 

3.4 Summary ............................................................................................................ 62 

CHAPTER 4: SYSTEM DESIGN AND IMPLEMENTATION ................................ 64 

4.0 Overview ............................................................................................................ 64 

4.1 Use Case Diagram .............................................................................................. 66 

4.2 Sequence Diagram .............................................................................................. 69 

4.3 Simulation Algorithm ......................................................................................... 74 

4.4 System Interface ................................................................................................. 78 

4.4 Simulation Mechanics ........................................................................................ 84 

4.6 Assessment Actions Dataset ............................................................................... 89 

4.7 Game Security Implementation .......................................................................... 93 



 

viii 
 

CHAPTER 5: RESULT AND DISCUSSION ............................................................. 95 

5.1 Result .................................................................................................................. 97 

5.2 Discussion ........................................................................................................ 113 

CHAPTER 6: CONCLUSION AND RECOMMENDATION ................................. 117 

6.1 Key Findings .................................................................................................... 118 

6.3 Limitations ....................................................................................................... 121 

6.4 Recommendations ............................................................................................ 123 

6.5 Conclusion ........................................................................................................ 124 

REFERENCES .......................................................................................................... 126 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ix 
 

LIST OF TABLES 

 

Table 2. 1 Distinction between games and simulations ............................................................14 

Table 2. 2 Research Database ...................................................................................................23 

Table 2. 3 The inclusion and exclusion criteria ........................................................................25 

Table 2. 4 Selection Paper.........................................................................................................30 

Table 2. 5 Final Selection Paper ...............................................................................................31 

 

Table 3. 1 Research Objectives .................................................................................................43 

Table 3. 2 Software Development Tools ..................................................................................47 

 

Table 4. 1 6th Nerve Palsy Actions Dataset ..............................................................................89 

Table 4. 2 3rd Nerve Palsy Actions Dataset .............................................................................91 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

x 
 

LIST OF FIGURES 

 

Figure 2. 1 Research Review Scheme .......................................................................................27 

 

Figure 3. 1 Phase Diagram ........................................................................................................48 

 

Figure 4. 1 Interface Flowchart .................................................................................................65 

Figure 4. 2 Use Case Diagram ..................................................................................................66 

Figure 4. 3 Login Sequence Diagram .......................................................................................69 

Figure 4. 4 User Click On Interactable Sequence Diagram ......................................................73 

Figure 4. 5. Algorithm ..............................................................................................................75 

Figure 4. 6 User Login ..............................................................................................................78 

Figure 4. 7 Registration Page ....................................................................................................80 

Figure 4. 8 Main Menu UI ........................................................................................................81 

Figure 4. 9 Virtual Patient Demonstration ................................................................................82 

Figure 4. 10 Evaluation .............................................................................................................85 

Figure 4. 11 Virtual Patient .......................................................................................................86 

Figure 4. 12 Evaluation Result UI ............................................................................................88 

 

Figure 5. 1 The Effectiveness Of Simulation Survey ...............................................................98 

Figure 5. 2 Diagnostic Skills Survey ........................................................................................99 

Figure 5. 3 Simulation Communication Challenges Survey ...................................................101 

Figure 5. 4 Simulation Cover range Survey ............................................................................102 

Figure 5. 5 Ethical Consideration and Decision-Making Survey............................................104 

Figure 5. 6 Feedback and Guidance For Help Understanding Survey ....................................106 

Figure 5. 7 Simulation Interface Survey .................................................................................108 

Figure 5. 8 Gameplay Experience Survey ..............................................................................110 

Figure 5. 9 Interacting Survey.................................................................................................111 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/User/OneDrive/Desktop/MasterGraduates/Thesis1/SZ80110_THESIS1_Khuarizmi_3212459%20_Patient%20Simulator%20for%20Eye%20Disability%20Diagnosis_2023_New.docx%23_Toc145483144

