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CHAPTER 6 

 

CONCLUSION AND RECOMMENDATION 

 

 

This chapter provides a summary of the main findings, contributions, 

limitations, and recommendations of this thesis. The chapter is organized as follows: 

Section 6.1 summarizes the key findings of the study and discusses how they address 

the research question(s) and aim(s). Section 6.2 discusses the main contributions of the 

study to the existing literature and practice in the field of patient simulation software 

development and evaluation. Section 6.3 acknowledges the limitations or weaknesses 

of the study and how they affect the validity, reliability, generalizability, or impact of 

the findings. Section 6.4 provides recommendations for future research based on the 

gaps or challenges identified in this study. Section 6.5 concludes the chapter with a 

strong closing statement that highlights the significance and value of this study. 
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6.1 Key Findings 

This research embarked on a multifaceted journey with the overarching goal of 

advancing the field of ophthalmology training through the development of a patient 

simulator. The first objective was to identify and analyze the technical challenges and 

solutions associated with creating a patient simulator that utilizes real-world patient data 

and generates lifelike eye disability scenarios. Through rigorous investigation and 

collaboration with experts in the field, we gained critical insights into the complexities 

of replicating realistic eye conditions. This knowledge serves as a foundational 

steppingstone for the development of future ophthalmology simulators that can better 

prepare medical professionals (Smith, 2020). 

The second objective was to apply and evaluate algorithmic techniques aimed 

at enhancing the realism and efficacy of our patient simulator, specifically focusing on 

the diagnosis of eye disabilities. We delved into cutting-edge algorithms approaches, 

harnessing their potential to mimic the intricacies of ophthalmic examinations. By 

subjecting our simulator to thorough evaluation, we refined its capabilities, moving us 

closer to a high-fidelity training tool that can aid in the early detection and diagnosis of 

eye conditions (Johnson & Lee, 2021). 

The third objective centered on optimizing the usability and accessibility of our 

patient simulator. Designing and testing user interface and user experience evaluation 

methods allowed us to place the learner at the forefront of our development process. We 

understand that for a simulator to be truly effective, it must be intuitive and engaging 

for users of varying skill levels. This objective underscored our commitment to 

inclusivity, ensuring that the simulator accommodates different diagnostic tools and 
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techniques, making it a versatile resource for ophthalmology education (Williams et al., 

2019). 

In summary, this research journey has illuminated the path forward for the 

advancement of ophthalmology training through the development of a patient simulator. 

Through a systematic approach to addressing objectives, we have gained valuable 

insights into the technical challenges, algorithmic enhancements, and user-centric 

design principles that are pivotal in crafting a simulator capable of delivering high-

quality, realistic training experiences. As we look toward the future, the knowledge 

gained from this endeavor will undoubtedly contribute to the evolution of 

ophthalmology education, ultimately benefiting both medical professionals and patients 

alike. 

 

 

6.2 Contributions 

The study made several significant contributions to the field of patient simulator 

software development and evaluation. Firstly, a thorough literature review was 

conducted, offering a comprehensive synthesis of the current state-of-the-art, 

challenges, and opportunities in this domain. This review serves as an invaluable 

resource for researchers and practitioners seeking a deeper understanding of the subject 

and identifying areas for further exploration and improvement. 

Next, the main contribution of this thesis is encompassing safeguarding user 

databases through robust security measures. Utilizing hashing techniques and stringent 

password complexity requirements bolsters the protection of sensitive patient 
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information. By implementing secure hashing algorithms, alongside password policies 

that mandate strong combinations of characters, healthcare systems ensure that 

unauthorized access is deterred. This dual approach not only enhances data security but 

also underscores the commitment to patient confidentiality, demonstrating a 

comprehensive dedication to both medical excellence and information protection in the 

realm of healthcare. 

Additionally, a survey was administered among medical professionals, 

educators, and learners to gather their insights, preferences, and feedback on patient 

simulator software. This survey yielded valuable data on their needs and expectations, 

informing the development process and ensuring that the software meets the 

requirements of its intended users. 

Furthermore, a prototype of a multimodal patient simulator software was 

developed, integrating cutting-edge technologies such as virtual reality, artificial 

intelligence, and database computing. This prototype offers immersive, realistic, and 

adaptable patient simulation scenarios, enhancing the learning experience and providing 

learners with a dynamic and engaging environment to refine their skills. 

To guide the development and evaluation process, a comprehensive agile 

method for patient simulator software was proposed. This development method 

incorporates user-centred design methods, industry best practices, and adherence to 

relevant standards. By following this soft development method, researchers and 

practitioners can create software that is effective, user-friendly, and aligned with 

educational objectives. 
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The validity of the proposed framework was confirmed through its application 

to the prototype project, where its effectiveness and impact were thoroughly evaluated. 

The results of this evaluation provide substantial evidence of the framework's validity 

and offer valuable insights into its practical implementation and potential benefits in 

medical education and training. 

Overall, these contributions significantly advance the field of patient simulator 

software development and evaluation, offering new insights, methodologies, solutions, 

and recommendations. Researchers and practitioners can utilize these findings to guide 

the creation of high-quality software that enhances medical education and training. 

Leveraging these findings will contribute to the continuous evolution of patient 

simulator software, benefiting healthcare professionals and ultimately improving 

patient outcomes. 

 

 

6.3 Limitations 

While this study offers valuable insights and contributions to patient simulator 

software development and evaluation, it is important to acknowledge its limitations and 

areas for improvement. These limitations include: 

• Scope of the literature review: The review was confined to English-language 

publications from the past 10 years, potentially excluding relevant studies 

and perspectives in other languages or from earlier periods. Future research 

should consider broadening the scope to incorporate a more diverse range of 

sources. 
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• Sample size of the survey: The survey sample consisted of a relatively small 

number of participants (n=17), which may not fully represent the entire 

population of medical experts, educators, learners, and other stakeholders. 

This small sample size introduces the possibility of limited generalizability. 

Future studies could aim for larger and more diverse samples to ensure 

broader representation. 

• Specificity of the prototype: The multimodal patient simulation software 

prototype focused on a specific medical domain (ophthalmology) and 

scenario (3rd nerve palsy and 6th nerve palsy). While the prototype provides 

valuable insights, it may not be directly applicable to other medical domains 

or scenarios. Future research should aim to develop and evaluate prototypes 

that cater to a wider range of medical contexts. 

It is important to acknowledge these limitations as they may impact the 

generalizability and reliability of the study's findings. These limitations also highlight 

areas that warrant further investigation and improvement in future research endeavors. 

By addressing these limitations, researchers can enhance the validity and applicability 

of their work, contributing to the ongoing advancement of patient simulator software. 
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6.4 Recommendations 

The following recommendations for future research are derived from the 

identified gaps and challenges in this study: 

• Conducting a more comprehensive and inclusive literature review: In 

order to broaden the scope of knowledge, future research should aim to 

conduct a thorough literature review that encompasses publications from 

various languages and time periods. 

• Conducting a larger-scale and diverse survey: To ensure the reliability 

and validity of the findings, it is recommended that future surveys 

involve a more extensive and diverse sample of medical experts, 

educators, learners, and stakeholders. Employing multiple data 

collection methods and sources can also serve to validate and reinforce 

the survey results. 

• Developing prototypes for different medical domains and scenarios: To 

explore the versatility and effectiveness of patient simulator software, 

future research should focus on developing prototypes that cater to 

various medical contexts. Testing these prototypes with users of 

different proficiency levels will provide valuable insights into their 

usability and effectiveness. 

By adhering to these recommendations, researchers can address the limitations 

identified in this study and contribute to the continuous advancement of patient 

simulator software development and evaluation. This will ultimately result in the 
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creation of more effective and impactful tools for medical education and training, 

benefiting learners and patients alike. 

 

 

6.5 Conclusion 

This thesis has conducted an extensive examination of the development and evaluation 

of patient simulator software, aiming to propose a comprehensive framework that 

incorporates user-centered design methods, best practices and standards, and 

multimodal technologies. The study encompassed various research approaches, 

including a systematic review of relevant literature, a survey involving medical experts, 

educators, and learners, as well as the creation and validation of a prototype multimodal 

patient simulator software. The investigation highlighted the valuable role of patient 

simulator software in medical education and training, while also shedding light on the 

challenges and opportunities inherent in its development and evaluation. The proposed 

framework provides a systematic approach to address these challenges and capitalize 

on the identified opportunities by actively involving users, adhering to evidence-based 

guidelines and frameworks, and integrating diverse modalities and technologies. The 

framework's effectiveness and impact were validated through the application of the 

prototype project. 

By contributing fresh insights, methods, solutions, and recommendations to the 

existing body of knowledge and practical application in the field of patient simulator 

software, this study offers valuable guidance to researchers and practitioners seeking to 

enhance the quality and efficacy of medical education and training. Furthermore, the 
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study acknowledges its limitations, highlighting areas where further refinement and 

exploration are warranted. 

Patient simulator software holds immense potential for advancing medical 

education and training by simulating real-world scenarios. However, its development 

and evaluation require meticulous attention to ensure validity, reliability, usability, and 

impact. By heeding these considerations, we can foster the creation of patient simulator 

software that effectively prepares healthcare professionals for the complex challenges 

they will encounter in actual practice, ultimately benefiting patient care and outcomes. 

 

 

 

 

 

 

 

 

 

 

 

 




