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Abstract 

Integrating GenAI into the software development lifecycle represents a critical advancement for current 

application development practices, development and maintenance. AI tools such as ChatGPT, Copilot, GitHub 

and Amazon CodeWhisperer tools are used by the engineers to automate routine tasks such as generation of code 

segments, documentation and assistance with debugging and test case creation. These functions are also to help 

engineer to be more efficient and to minimize the difficulty for junior level software developers to join the 

development. To provide ready access to information and help during development. While on the one hand it is 

useful but also it has its share of problems. Dependency on AI generated code is not yet considered to be secured. 

These are particularly used in the most critical systems where minor error may put big safety issue. There are 

significant concerns about intellectual property, originality of code and data privacy. Many GenAI models rely on 

data from openly available resources, where copyrights and sensitive information could be incorporated, as well 

as concern over engineers depend on AI. This can impact the fundamental problem solving capabilities of 

engineers and innovation will decrease. The paper is trying to deeply analyze the pros and cons of implementing 

GenAI into software development, analysing current applications used in software development life cycle (SDLC), 

drawing upon case studies and programmer experience, examining effect on code quality, team working and 

project timeline.This paper offers guidance in right implementation, identifying and outlining the best practice 

methods when integrating AI tools into software development. Examining both the opportunities and drawbacks 

of GenAI allows for greater understanding of how modern tools can be best utilized within the context of academic 

research and enterprise IT applications. 

Keywords: Generative AI, Software Development, Code generation, Large Language Models, Software 

engineering, Automation, AI challenges, Developer productivity. 

I. INTRODUCTION 

The field of software development has change 

rapidly in recent years and has been brought by 

major advances in the field of Artificial Intelligence 

(AI). Among these most ground breaking 

technology is the concept of Generative AI (GenAI) 

AI model designed that create content like text, 

images and more recently code. unlike conventional 

coding assistance tools and editors, which would 

configure business logic and template, GenAI uses 

the large datasets and Machine Learning models to 

generate new code, documentation, bugs, 

recommends data schema and relationships, etc. 

GitHub Copilot, ChatGPT and Amazon 

CodeWhisperer have already become part of the 

developer ecosystem and are changing the dynamics 

of coding. These tools work in conjunction with 

developers to produce the required working code by 

processing a few simple commands in natural 

language. The use of these tools for the software 

developers allows saving significant amount of time 
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and effort on their regular tasks and focusing on 

complex problem-solving. Students and junior level 

developers could use these tools as an effective and 

beneficial aid to learn the art of coding more rapidly 

as they get instant feedback for the queries they ask. 

However, while the benefits of GenAI in the 

software development industry are unquestionable, 

the adoption of GenAI has been highly debatable 

and there have been rising issues of code correctness, 

safety and legality as well as issues related to loss of 

human abilities. The question arises of ethical 

responsibility and whether AI produced solutions 

comply with coding, legal and standard software 

engineering practices. 

The objective of this research is to investigate the 

practical influence of GenAI tools on the software 

development life cycle. This objective is to discuss 

and evaluate both the advantages and limitations 

offered by GenAI technologies. This study will be of 

assistance to the educators, developers and 

organizations, on when, how, where and to what 

degree can they use generative AI.  

II. Literature Review 

Recently, the integration of Artificial intelligence 

into the field of software engineering has drawn an 

immense interest of various researchers, to 

understand how the use of intelligent systems can 

aid coding and development. Especially, the concept 

of Generative AI is novel in the way it is changing 

the role of software engineers from mere tool-users 

to contributors writing, reviewing and optimizing 

code. There are various studies and nascent tools 

that demonstrate both its transformative potential as 

well as highlight several major issues which must be 

addressed. One such well-known tool, GitHub 

Copilot, developed in collaboration with OpenAI. It 

is a Large Language Model trained on vast quantities 

of publicly available code and as demonstrated by 

GitHub's initial user studies, the real-time code 

suggestion it provides when fed instructions in 

natural language can dramatically speed up the 

coding process. The report published by GitHub and 

Microsoft in 2022 stated that its usage helped 

developers complete their tasks roughly 55% faster 

than without. The significant concern raised, 

however, concerns the quality and original nature of 

the code it provides as several developers had 

instances where it suggested outdated or insecure 

code. Similarly, Amazon CodeWhisperer suggests 

code based on context in an AWS environment and 

supports a wide variety of languages. What sets it 

apart from Copilot, is that it has enhanced security 

features with automated scans for vulnerabilities in 

generated code. According to the documentation and 

whitepapers published, the tool is supposed to blend 

seamlessly with existing development environments 

such as Visual Studio Code and JetBrains for 

assistance and learning, though initial comparative 

analyses showed that, despite its enhanced security, 

code generation was somewhat below Copilot’s 

capability in terms of contextual relevancy. 

Although built upon OpenAI’s models like Copilot 

and CodeWhisperer, ChatGPT represents a 

somewhat different approach. It operates more like 

a conversational agent, rather than a plug-in to the 

existing IDE and developers use it not only for 

writing code but also for explaining bugs, 

programming logic and algorithms. According to the 

research published in the Journal of Systems and 

Software (2023), the tool has proven effective as an 

on-demand tutor in educational settings for students 

who wish to grasp programming concepts better, 

though it still warns against excessive reliance as it 

tends to give plausible but incorrect answers when 

complex or ambiguous inputs are provided. Apart 

from these specific tools, academic literature has 

also begun to investigate the broader educational 

and professional consequences of AI tools in the 

development field. Zhang et al. (2023), in a review 

published in ACM Computing Surveys, emphasize 

that GenAI tools may indeed enhance productivity 

but also redefine the developer's role. They suggest 

that instead of just being a logic generator, 

developers are becoming reviewers and system 

designers, a change that may necessitate a 

modification in the way programming is taught from 

a skill focusing on syntax to one encompassing a 

deeper understanding and criticality of the systems 

in place. 

Overall, the available literature highlights both the 

potential and the pitfalls of integrating generative AI 

into the software development process. Despite their 

strong suggestive capability, tools like Copilot, 

CodeWhisperer and ChatGPT require human 
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validation to ensure code quality and security. The 

evolving relationship between human developers 

and AI systems is a common theme throughout all 

these studies, indicating the importance of an 

appropriate balance where the tools enhance human 

capabilities rather than substituting for the 

underlying foundational principles.  

III. Methodology 

The research method employed was a mixed-

method approach combining both quantitative and 

qualitative data collection methods to investigate the 

practical implications of using Generative AI in 

software development. This helped us to gain 

detailed insights into developer experience in the 

form of human interaction and performance benefits 

and limitations of using AI tools. 

1. Survey Based Data Collection 

A well-structured questionnaire was developed and 

distributed to a diverse range of users, including: 

• MCA/Engineering students 

• Entry level developers 

• Senior software professionals 

The questionnaire consists of closed-ended and 

open-ended questions that were designed to elicit 

details on the experience of using AI tools such as 

GitHub Copilot, ChatGPT and Amazon 

CodeWhisperer. Key areas covered include: 

• Usage frequency and preferences 

• Types of tasks using GenAI (e.g., code 

generation, bug fixing, documentation) 

• Perception of improvements in productivity and 

learning 

• concerns about accuracy, plagiarism and 

security 

• User's confidence and satisfaction level The 

acquired survey data was analyzed using simple 

statistics, such as percentage distributions and 

averaged likert scale, for identifying 

commonalities and user perspectives. 

2. Experimental Analysis 

To supplement survey data, an experimental study 

was undertaken on a small scale to measure 

performance benefits from developers with and 

without GenAI. 

Participants: 10 developers from the last year of 

MCA/Engineering program and junior developers 

from the IT industry. 

Procedure: Participants were assigned two 

programming tasks- 

Task A was to complete without using any AI tool 

and Task B with using a GenAI tool (GitHub Copilot 

or ChatGPT). Metrics measured- Time taken, errors 

and bugs present in the solution, the code readability 

and structure, user feedback regarding confidence 

and difficulty levels of the task. The results were 

then collected for evaluating the effect of GenAI on 

both productivity and software quality. 

3. Data Validation and Limitations 

All responses were anonymized for confidentiality. 

But the study has certain limitations such as the 

relatively small sample size and reliance on self-

reported data which may introduce bias. Future 

research could involve wider study sample and long-

term observational studies with a more diverse range 

of software development tasks. 

Summary 

The proposed survey and experimental methods 

provide a strong foundation of evidence based on 

data collected both quantitatively and qualitatively, 

about how generative AI is affecting software 

development. The paper offers both performance 

based metrics and qualitative human insights that 

will assist understanding of human-AI interaction in 

software development process.  

IV. Case Study 

Objective: 

To determine the applicability of Generative AI 

(GenAI) tools within a software development 

context, a controlled study of an actual 

MCA/Engineering level academic project was 

carried out. The ultimate objective of this project 

was to ascertain GenAI's influence on a developer's 

performance. 

Project: 

A web-based task management system was the 

object of the study. For this system, users could input, 

read, edit and erase tasks in a multi-user 



 

Economic Sciences 
https://economic-sciences.com  

ES(2026) 22, (2), 297-306 | ISSN:1505-4683 

  
 

300 

 

environment. The following are the project's 

primary parts: 

 Front-End: HTML, CSS, JavaScript 

 Back-End: RESTful APIs-enabled PHP 

 Database: MySQL 

 Main functionalities: User registration, secure 

logins, task management, administrator panel. 

Experimental Setup: 

The same project was undertaken twice: 

 Phase 1 - Typical Development (without GenAI 

tools) 

Two MCA final year students constituted the team 

that developed the application using only 

conventional resources such as textbooks, lectures, 

documentation and online information. 

Phase 2 - AI assisted Development (with GenAI 

tools) 

The same group rebuilt the same project in the 

second phase using Generative AI technologies; 

GitHub Copilot was used for code suggestions while 

developing the program in VS Code, while ChatGPT 

was employed for logic structure, error correction 

and documentation assistance. 

Data was gathered for both stages of the experiment; 

time was monitored for subsequent analysis. 

Quantitative Results 

Evaluation Criteria Without GenAI With GenAI Observed Difference 

Total Development 

Time 

21 hours 13 hours 38% faster with 

GenAI 

Average Error 

Resolution Time 

2 hours 40 minutes Faster troubleshooting 

Code 

Documentation 

Quality 

Basic manual Auto generated Improved clarity 

Lines of Code 

(Manually Written) 

~800 ~500 Reduced effort 

Student Self Rated 

Confidence 

3/5 4.5/5 Higher confidence 

Figure 1: Time Comparison with both techniques 

Qualitative Observation 

Positives observed 

Quickly created prototype: 

CRUD, Form validation, authentication module is 

implemented very quickly using GenAI tools. 

Knowledge supplement: 

ChatGPT can explain the concept (e.g SQL JOIN 

query, token based authentication) simply. 

Less frustration, less time on coding: Less coding 

fatigue was seen, also, students spent less time 

searching for syntax and codes. 

Negatives observed 

Excessive dependence: 

Students seemed to accept suggested code without 

proper reasoning of their logics. 

Lack of security measures: 

The tool did not automatically write input 

sanitization, captcha or encryption and other 

necessary features without proper instructions. 

Generic suggestions: 

 The code given by AI had sometimes very generic 

suggestion. Visual Representation 

Figure 1 Shows The Time Comparison with both 

techniques 

21 hours No GenAI 

13 hours with GenAI 

Experiment Conclusion 

The results of the experiment found that Generative 

AI tools contribute to increasing productivity and 

streamline the development workflow for student-
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level projects. These tools decrease the time needed 

to carry out tedious coding and debugging, allowing 

students to place greater emphasis on business logic 

and system design. 

It is essential, nonetheless, that critical thinking and 

basic knowledge remain a central part of the 

learning experience. Students need to be encouraged 

to critically evaluate the results they get from the AI 

tool, be aware of security implications and maintain 

the academic standards when using the tool. 

Findings and Discussion  

The information derived from the surveys and the 

case study offer a view on the changes brought about 

by the application of Generative AI (GenAI) in the 

field of software development. The findings reveal a 

number of advantages along with points that need to 

be looked into: 

Accuracy and Quality of the code generated 

The data confirmed that the developers are using the 

tools to generate the code for the common 

programming tasks like CRUD operations (Create, 

Retrieve, Update, Delete), forms validation, API 

implementation and also stated that they work well 

for the same. Also indicated that between 60 to 65 

percent of the users said that the first version of the 

generated code is usable or close to usable which can 

be used after small modification. 

The accuracy of the tools decreases when it comes 

to context dependent or involves complex business 

logic as the code produced is likely to have false 

assumptions and cannot be used to production 

without manual changes. The developers also 

mentioned the importance of review and test for the 

generated code. 

Efficiency and Time Saved 

One the most frequently mentioned advantages of 

GenAI tools used in this experiment was 

development speed. As we can see from both the 

case study results and the survey feedback, 

developers utilizing GenAI tools were reported to 

decrease time spent writing boilerplate code, 

debugging and looking up syntax by 30-40%. 

In this experiment, the total development time 

decrease from 21 hours to 13 hours with GenAI, 

indicating a substantial improvement in efficiency. 

Developers could pay more attention to designing 

the systems and planning the future development 

rather than the coding syntax task. 

Productivity Improvement 

In academic and individual development 

environment: participants reported GenAI 

functioned effectively as an assistant and a co-pilot 

in their development tasks, which is especially 

valuable for individuals working in isolation or an 

academic environment. They gained more 

confidence, need for searches was reduced, tasks 

completion rates were higher and were encouraged 

to experiment more readily without fearing that they 

had wasted their effort by starting from scratch. 

In education, MCA/Engineering students described 

GenAI acting like a personal tutor and assist them in 

understanding the logic and patterns of coding 

without being dependent on teachers’ prompt 

responses. It encourages self-learning; however, it 

may encourage users to trust GenAI's output more 

uncritically. 

Ethical Issues and concerns. 

While the practical benefits are obvious, the use of 

GenAI also invites a discourse around ethics among 

both the students and educators. The following are 

some of the major concerns raised. 

• Plagiarism and Originality: A large number of 

users had ambiguity around whether the code 

generated by the AI could be considered their 

own, especially if it was for an assignment. 

• Automation reliance: Nearly 40% of 

respondents worried about becoming reliant on 

the automation provided and losing their 

problem solving and critical thinking skills in 

the process. 

• Bias and limits: A number of users brought 

forth the observation that the AI sometimes 

promoted poor coding habits or suggested 

insecurity methods unless corrected.  

Lack of clear ethical framework for GenAI's use in 

academia/profession was considered as an issue. 
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One frequent proposal was for the universities to 

devise a specific framework of using AI ethically 

Summary of Insights 

Aspect Positive Impact Challenges 

Accuracy High for routine tasks Low for complex or highly contextual problems 

Efficiency Faster code generation and 

debugging 

May reduce foundational coding practice 

Productivity Boosts confidence and reduces 

developer fatigue 

Risk of "copy paste" mentality without 

understanding 

Ethical 

Awareness 

Encourages experimentation and 

learning 

Concerns about plagiarism, bias and critical 

thinking decline 

V. Analysis 

The Result indicate that Generative AI tools are 

amazing in improving developer productivity and 

facilitating learning, especially in the areas of 

repetitive and supportive tasks. The important point 

is that Generative AI should be used as a foundation 

for human knowledge rather than a substitution for 

IT professionals and educators. IT professionals and 

educators must seek a balance; they must utilize AI 

for its capabilities and strength while investing 

efforts in cultivating fundamental programming 

knowledge, ethics and logical thought processes. 

VI. Summary 

Generative AI is already changing the nature of 

software development, providing programmers with 

an influential and novel tool for writing, debugging, 

and reasoning about code. In this study we examined 

both the exciting possibilities and the practical 

problems in incorporating these technologies into 

workflows, specifically looking at 

MCA/Engineering students and beginner level 

developers. 

Our study demonstrates that GenAI is a considerable 

efficiency and productivity enhancement and 

learning aid. Tools such as Copilot and ChatGPT, 

can reduce time spent on repetitive tasks and provide 

immediate assistance, lowering the entry point for 

beginners. Students felt they were more creative and 

more confident using these tools. 

We also found some problems though. Without a 

careful approach, we risk an over dependency on AI 

loss of a student's or developer's development of 

core programming skills and reasoning. There are 

other issues to address such as plagiarism, 

authorship and algorithmic bias that are problematic 

and require more awareness from the developers and 

guidelines for students. 

GenAI will ultimately transform software 

engineering positively but only if we embrace and 

learn how to leverage it smartly with human 

intelligence and ethics. 

Recommendation  

Based on the results and analysis there are some 

implications for educators, developers and 

organizations as follows: 

Educational Institutions: 

Ethical usage of AI: 

Provide lessons and instructions regarding the 

ethical and appropriate utilization of GenAI tools in 

programming usage. 

Support the development of critical thinking: 

Educators should train students to review and judge 

AI produced codes rather than directly implement it. 

 

Define clear academic regulations: 

Establish clear guidelines on the purpose, timing and 

conditions for using GenAI in academics, 

assignments and practical’s. 

For Developers and Learners: 

• Treat the AI like a helper or prompt and not an 

answer key: Use these tools as smart 

suggestions instead of definitive solutions and 

always test and adjust the output for your 

project. 
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• Remember the Fundamentals: Continue 

working on your algorithmic thinking, data 

structures and system design abilities 

independent of AI tools. 

• Remember the Boundaries of AI: Know what 

GenAI can and can't do particularly for 

sensitive, secure or industry-specific projects. 

For Tool Developers and Researchers: 

• More context aware: Help the AI become more 

context-aware, so that it is aware of the scope of 

the project, the existing code-base and specific 

needs of the user. 

• Ethical filters: Help incorporate safeguards that 

can identify potentially unsafe, biased or 

plagiarism code. 

• Explainable output: Help the user understand 

the reasoning for the code suggested. 

VII.  Challenges and Limitation 

GenAI appears to be a great helping tool to 

developers, it does carry one substantial problem in 

the form of those tools being used widely and easily 

misused and predominantly in the field of education 

and in the corporate environment. We must pay 

attention to some critical risks such as bias, 

confident false information, dependence and data 

security. 

Model Bias and Inconsistent Output 

Large volumes of data are used to train GenAI 

models, the generated outputs therefore tend to 

mirror the same biases as their source data. Biases 

do not simply relate to style they could carry culture-

specific, language-specific, security-related or other 

underlying assumptions. 

The model may be biased towards a specific style of 

coding or disregard native solutions that better suit a 

specific local context. It could also perpetrate 

outmoded or faulty practices if they are present 

within its training data. This is a serious issue for 

beginner level developers and students who may be 

less able to recognise and filter misleading 

information. 

Hallucinations and Invalid proposals 

One of the biggest challenges is about what's the "AI 

Hallucination" - The AI creates a code that seem to 

be working fine but in reality they're wrong or are 

fabricated from nothing. In this specific case, 

complex logic, connections to APIs, domain-

specific algorithms are very concerning to face this 

issue. 

In the case study above, students share instances 

where ChatGPT gave code that appears correct, 

however, some of them included either fake (and 

useless) libraries or misunderstood the schema. 

Errors like those if not noticed can lead to a bug, a 

security leak or failure when deployed. 

Over Reliance and Skill Degradation 

In Education it does both, student overusing it can 

skip learning fundamentals such as algorithm 

designing, dubbing etc. This copy paste can weaken 

problem solving ability and make student depend on 

the tool. Also, when learners are always seeking an 

AI answer to a problem, they won't develop problem 

solving, refactoring or optimizing skills. Depending 

heavily on an AI is a kind of lazy, distracted 

developer. This risk is a serious issue in the tech 

industry.  

Data Privacy and Security Concerns 

Many of GenAI tools send your code and queries 

across the network to the cloud for execution. This 

poses a major threat on data privacy. Developers of 

closed source software or private projects or 

sensitive users data may expose these data with one 

single prompt. Apart from data privacy issues with 

big tech companies, data leakage risks still exist. To 

overcome the leakage risk, colleges and 

corporations set up rules about what can and cannot 

be shared. 

Summary of Key Limitations 
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Challenge Impact on Users 

Model 

Bias 

Reinforces outdated practices or 

stylistic preferences not suited to all 

users 

AI 

Generated 

Errors 

Create flawed and imaginary code, 

causing error and confusion 

Over 

Reliance 

Reduce problem solving skills and 

critical thinking in learners over time 

Privacy 

Risks 

Could lead to sensitive project 

information being shared with third 

party AI Services 

Discussion 

The above shows the complexities that reveal 

responsibilities, sound decisions and understanding 

of the context for the utilization of GenAI in 

Development. The prize is there for the taking and 

the prize will be won through training and the 

correct ethos and security protocols. 

VIII. Future Scope 

GenAI has just recently start working in software 

development field and has been useful in assisting 

with coding tasks. It is expected to help with 

automating the process of debugging, Smart 

Execution of test and the generation of documents. 

This will enhance the speed, quality of code and will 

assist teams with team projects in both industry and 

education. 

Intelligent Debugging Assistance 

One of the major future of GenAI is automated 

debugging. While finding errors through code scans 

is one possibility, AI can also examine behaviour for 

bug detection and provide both logical and optimal 

debugging fixes. Moving beyond simple static 

analysis, AI systems might even learn a particular 

developer's typical habits and working conditions 

and work within that framework to assist with 

debugging.  

This could be particularly useful for students or new 

developers, as many beginners struggle with 

complicated errors and run-time problems; having a 

real time AI debugger could aid with both the 

learning process and overall skill acquisition. 

AI Driven Testing Frameworks 

AI assisted testing is another transformation on 

software development. Unit testing and test cases 

generation takes time and good level of knowledge. 

GenAI is expected to produce test skills 

automatically, finding out the corner cases to 

validate and enhancing software stability. 

GenAI also assist the creation of automatic test 

scripts, find the weakness of a test case and provide 

advice to increase performance. This will allow to 

release faster, avoid manual work and save time. 

Automated Documentation and Knowledge 

Sharing 

As already said documentation in clarity and up-to-

date is very difficult and will continue to be a burden 

on programmers but GenAI is supposed to be able to 

automate this process, for eg. being able to 

document a code, what it's about, what a function is 

going to do, arrangement of classes, all with simple 

words. 

With GenAI the tools could constantly observe the 

code being developed and automatically create notes 

and documentations, making the collaboration 

easier and the on-boarding process quicker. This 

kind of support would be extremely useful for 

students too, to allow them to understand difficult 

code and it acts as an instructor available all time. 

Integration with IDEs and Development Pipelines 

In the future, we expect GenAI to be integrated 

natively with modern development and CI/CD 

flows. Capabilities like smart suggestion, voice 

coding, real time project analysis and AI-based code 

review. A fluid, seamless experience would also 

allow developers to concentrate on the business 
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logic and the problem solving less on the overhead 

context-switching between tools. 

Summary of Emerging Areas 

Future Area Potential Benefits 

AI Assisted 

Debugging 

Faster error finding and smart fixes 

Smart 

Automation 

Testing 

Smarter testing that cover more of 

codebase 

Live 

Documentation 

Auto generated documentation 

improves learning and 

collaboration 

IDE/CI 

Integration 

Streamlined workflows and real 

time project insights 

Conclusion of Future Scope 

The adoption of GenAI into software development 

processes is not just about marginal upgrades rather, 

it's a revolution in the ways developers code, test and 

document. For MCA/Engineering and engineering 

students, researchers and professionals, it provides 

tremendous avenues to incorporate greater 

automation, facilitate creativity and nurture new 

skills. These tools should be embraced with caution-

balancing the ease and capabilities they offer with 

human insight.  

IX. Conclusion  

Generative AI is changing the way we build 

software, because it provides intelligent assistance 

to programmers in real-time. It offers developers the 

ability to code faster, eliminate repetitive tasks and 

improve efficiency using tools like GitHub Copilot, 

ChatGPT and Amazon CodeWhisperer. One very 

important area it impacts is the educational sector as 

it will aid students to acquire coding knowledge, 

syntax and programs much faster while 

learning.Yet, as made apparent by this research, 

there are real issues to confront as it becomes more 

integrated. Such as, AI being biased, giving 

suggestions that can be considered incorrect or non-

existent, (also referred to as) 'hallucinations, 

excessive reliance on automation and risk of data 

compromise. Although AI has many helpful roles it 

can provide programmers with, it does not remove 

the necessity of human decision making, logic and 

critical thinking, along with comprehensive 

programming skills. 

Both research and case studies indicate the 

successful benefits and potential increase in 

performance by utilizing GenAI in a responsibly 

driven manner. Responsible, balanced and 

structured approach must accompany it, specifically 

within education settings which would be 

undermined if genuine learning, original work and 

skill development were jeopardized.Future of 

GenAI provides significant potential in areas such as 

debugging, testing and in documenting. It will 

continue to evolve into an integral part of every 

programmer's workflow. 
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