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CHAPTER 5 – CONCLUSIONS AND RECOMENDATIONS 

5.1 Conclusions 

This study set out to explore the integration of Large Language Models (LLMs), 

specifically ChatGPT, as co-creators in the software development process, using the 

case of the MBKM system at Swiss German University (SGU). The research aimed to 

evaluate how LLMs can assist in various phases of software development, and to 

compare the AI-assisted development process with traditional approaches. Based on the 

research questions and objectives, the following conclusions are drawn: 

� Research Question 1: How can Large Language Models (LLMs) be effectively 

utilized as co-creators in the development of the MBKM system at Swiss 

German University to enhance the software development process and meet the 

program’s requirements? 

ChatGPT was employed across the Software Development Life Cycle (SDLC), 

assisting in requirement elicitation from interview transcripts, system modelling 

(use case, activity, and class diagrams), code generation, and test case creation. 

Its strength lies in accelerating structured output generation, supporting 

developers in rapidly transforming abstract requirements into actionable 

software artifacts. When guided by clear prompts and domain context, ChatGPT 

served as a highly effective co-creator throughout the development of the 

MBKM system. 
 

� Research Question 2: What are the challenges and limitations associated with 

incorporating LLMs in the software development process for the MBKM 

system? 

While ChatGPT excels at text-based outputs (requirements, code, test cases), it 

requires strong contextual grounding and clear objectives to produce useful 

results. It also struggles with generating visual content, such as accurately 
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organized UML diagrams or screen layouts, limiting its usefulness in visual 

design phases. 

� Research Question 3 How does the integration of LLMs impact the efficiency, 

specifically in terms of reducing development time, improving documentation 

completeness, and enhancing overall user acceptance of the system? 

The integration of LLMs into the development of the MBKM system had a 

notable impact on efficiency and accuracy. Documentation completeness 

improved by 26.7%, primarily due to ChatGPT’s ability to generate artifacts 

across the SDLC. Development time was reduced by 60%, with the most 

significant time savings observed in requirement engineering, documentation 

generation, and testing preparation. While ChatGPT significantly accelerated 

the development process, there was no substantial difference in the final overall 

user satisfaction. 

This study concludes that LLM-assisted software development when guided effectively 

can enhance the delivery and quality. LLMs function best not as replacements, but as 

collaborative agents that complement human judgment and creativity. 

5.2 Future Works 
Several areas remain open for future exploration to deepen understanding, extend 

applicability, and improve best practices in AI-assisted software engineering. 

� Expansion to Other Domains and Systems.  

This study was limited to the development of an academic portal (MBKM 

system). Future research can replicate this AI-assisted development approach in 

other domains to examine whether similar can be achieved across different types 

of software systems. 

� Security and Ethical Evaluation of LLM Outputs.  

LLMs can produce insecure logic patterns, data leakage risks, or biased 

assumptions. Future studies should evaluate AI-generated outputs using formal 

security audits to ensure the safe and ethical use of AI in software engineering 

workflows. 
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� Broader Evaluation Metrics.  

While this study used usability testing, future research should explore additional 

performance and completeness indicators. 

� Exploration of Alternative and Specialized AI Models.  

While ChatGPT served as the primary co-creator in this study, future research 

can explore the use of alternative LLMs and compare their performance in 

software development contexts. Each model may offer unique advantages in 

reasoning, creativity, or response time. In addition, domain-specific AI models 

tailored for tasks such as code generation, database design, or UI prototyping 

could be integrated into toolchains to support more specialized development 

workflows. 

� Autonomous and Collaborative AI Agents 

Future research may also investigate the use of AI agents capable of performing 

multiple, interdependent tasks autonomously within a software engineering 

pipeline.  

� Scalability of AI-Assisted Development. 

This research was conducted with a limited number of developers. Future work 

should evaluate how AI-assisted development scales when applied to larger 

teams and organizations. This includes studying how collaboration evolve when 

multiple developers interact with AI simultaneously. Such investigations would 

provide insights into how LLMs can support enterprise-scale development 

while maintaining efficiency and consistency. 

By pursuing these directions, future researchers and practitioners can better understand 

how to scale, secure, and optimize LLM-assisted software development, contributing 

to more intelligent and adaptive engineering processes. 
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GLOSSARY 

� AI (Artificial Intelligence): The simulation of human intelligence processes by 

machines, especially computer systems, including learning, reasoning, and self-

correction. 

� ChatGPT: A conversational AI developed by OpenAI based on the GPT 

(Generative Pre-trained Transformer) architecture, used in this study as a co-

creator in the software development process. 

� FDD (Feature-Driven Development): An Agile software development 

methodology that organizes work around the delivery of client-valued features. 

� LLM (Large Language Model): A deep learning model trained on extensive 

text data, capable of generating and understanding human-like text, such as 

ChatGPT, Claude, LLaMA, and others. 

� MBKM (Merdeka Belajar-Kampus Merdeka): An Indonesian Ministry of 

Education policy that allows students to participate in experiential learning 

activities outside their primary study program for up to 60 credits. 

� Prompt Engineering: The technique of crafting clear and specific instructions 

(prompts) to elicit accurate and useful outputs from language models. 

� Prototype: An initial version of a system built to validate concepts and gather 

feedback for future improvements. 

� Requirement Elicitation: The process of identifying user needs and gathering 

requirements for a software system through various methods such as interviews 

and document analysis. 
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� SDLC (Software Development Life Cycle): A structured process consisting 

of stages such as planning, analysis, design, implementation, testing, and 

maintenance, used to develop information systems. 

� SGU (Swiss German University): A private international university in 

Indonesia offering dual degree programs, which serves as the case study site for 

this thesis. 

� SRD (System Requirements Document): A formal document that outlines the 

functional and non-functional requirements of a system, serving as a blueprint 

for design and development. 

� System Artifact: Any tangible byproduct produced during the software 

development process, such as diagrams, code, wireframes, or documentation. 

� UI/UX (User Interface/User Experience): UI refers to the layout and 

interactive elements of a system, while UX focuses on the overall user 

experience, usability, and satisfaction. 

� Usability Testing: A method for evaluating how easy and effective a system is 

by testing it with representative users and collecting feedback. 
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