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ChatGPT in Computer Science Education: Exploring Benefits,
Challenges, and Ethical Considerations

Abstract

The rapid evolution of artificial intelligence (AI) and natural language processing (NLP)
technologies has led to the emergence of innovative tools like ChatGPT. With a specific focus on
computer science students, this research investigates the utilization of ChatGPT in higher
education, analyzing its perceived advantages and challenges and delving into its influence on
enhancing students’ comprehension and problem-solving skills.

Our study posits three primary hypotheses. Firstly, we propose that ChatGPT can effectively
serve as a supplementary learning tool, aiding computer science students in understanding
complex concepts and refining their problem-solving skills. Secondly, we hypothesize that the
integration of ChatGPT in computer science education may positively influence student
engagement, motivation, and overall interest in the subject matter. Thirdly, we acknowledge
potential challenges related to issues of trust, reliability, and ethical considerations and aim to
identify them in the educational context.

The objectives of this study are twofold: to examine the current landscape of ChatGPT’s usage in
computer science education, including its frequency, purposes, and specific subject areas
addressed, and to explore the perceived benefits and challenges associated with its integration
among computer science students. We seek to understand whether this incorporation enhances
comprehension, problem-solving capabilities, and overall student engagement in the field of
computer science.

To reach these objectives, we’ve gathered data via student surveys conducted within the School of
Computing at the University of Connecticut with specific focus on the experiences of computer
science students.

In conclusion, this research strives to illuminate the role of ChatGPT in computer science
education, specifically focusing on its advantages and challenges. By providing insights into the
effective implementation of AI-powered learning tools within the computer science domain, we
aim to enrich the educational experience for computer science students.

Introduction

The integration of artificial intelligence (AI) tools in education has rapidly evolved, presenting
new opportunities and challenges for students in diverse academic domains. [2] [4] [8]



In this research, we aim to address three fundamental aspects. Firstly, we propose that ChatGPT
can serve as a potent supplementary learning tool for computer science students, aiding in the
comprehension of complex concepts and the refinement of problem-solving skills. Secondly, we
hypothesize that its integration may positively influence student engagement, motivation, and
overall interest in computer science subjects. Thirdly, acknowledging potential challenges, we
aim to identify issues related to trust, reliability, and ethical considerations when incorporating
ChatGPT into computer science education.

In our exploration of the educational landscape, with a specific emphasis on computer science
students, we conducted a comprehensive survey to discern the perceptions and experiences of
college students regarding the use of ChatGPT, a prominent AI-powered language model, in
educational contexts. Our survey encompassed a range of questions addressing participants’
demographics, prior awareness and usage of ChatGPT in an educational setting, as well as their
detailed experiences and opinions on its applications. Participants were prompted to share
insights on the subjects or areas where they found ChatGPT most beneficial, the frequency of
their utilization, and any observed improvements in academic performance. The survey also
delved into the nuanced experiences of computer science students, exploring how they employed
ChatGPT for diverse tasks such as homework assistance, research endeavors, language
translation, and programming support.

In the following sections, we present a detailed analysis of the survey responses, aiming to
uncover patterns, insights, and valuable feedback from computer science students’ perspective.
Through this research, we seek to enhance our understanding of the evolving role of AI in
computer science education and its impact on the learning experiences of college students in this
field. Insights from this research could inform educators, curriculum designers, and developers,
contributing to the effective integration of AI-powered learning tools and enriching the
educational journey of computer science students.

Literature Review

The advent of ChatGPT and similar natural language processing (NLP) models has triggered a
surge in discussions about their impact on higher education. A range of perspectives has emerged,
reflecting the diverse reactions of educators, students, and researchers.Fütterer et al. [3] conducted
an extensive analysis of Twitter data to gauge global reactions to ChatGPT’s role in education.
The study revealed a diverse range of sentiments, with education being the most tweeted content
topic. While some expressed enthusiasm about the potential opportunities, concerns were raised
regarding issues like cheating and the circumvention of learning opportunities. This suggests a
need for a nuanced understanding of public perceptions, emphasizing the importance of ethical
considerations in the deployment of ChatGPT in education.

Kasenci et al. [4] presented a comprehensive commentary on large language models, including
the potential benefits and challenges of their application in education. The authors argued that
these models represent a significant advancement, capable of creating educational content,
enhancing student engagement, and personalizing learning experiences. However, challenges
such as biases in output, the need for human oversight, and the potential for misuse underscore
the importance of responsible integration strategies.



Baidoo-Anu and Ansah [1] delved into the potential benefits of ChatGPT in promoting teaching
and learning. The article highlighted the capacity of ChatGPT for personalized and interactive
learning, generating formative assessments, and providing feedback. Despite recognizing the
transformative potential, the authors stressed the importance of addressing challenges such as
generating inaccurate information and biases. The study recommended involving students in the
development process and establishing ethical frameworks to guide the use of ChatGPT in
education. Pavlik [6] explored the implications of generative AI, specifically ChatGPT, in
journalism and media education. The essay demonstrated the capabilities and limitations of
ChatGPT, offering reflections on its potential impact. This perspective broadens the discussion
beyond traditional academic domains, pointing to the versatility of AI applications in various
educational contexts. Whalen et al. [7] examined ChatGPT’s challenges, opportunities, and
implications for teacher education. The study highlighted the rapid adoption of AI tools in
education and emphasized the need for a clear strategy within educational systems. Considering
the exponential growth in ChatGPT usage, the study urged educators to adapt to AI technologies
and prepare students for AI-rich environments.

In discussions about the wider implications of AI tools in education, Fuchs [2] emphasized the
potential benefits of NLP models, such as ChatGPT, for personalized learning. However, ethical
considerations, including the preservation of human interaction and addressing biases, were
acknowledged. Universities were advised to develop guidelines and involve students in the
implementation process.

Mhlanga [5] provided insights into the current and potential future applications of ChatGPT in
education. The study asserted that while AI technologies like ChatGPT can enhance learning
experiences, ethical and practical considerations are paramount. Rigorous considerations,
including student privacy protection and faculty training, were deemed essential for the
responsible deployment of AI in education.

In summary, studies suggest an increasing acknowledgment of the transformative potential of
ChatGPT in the field of education. While acknowledging the numerous opportunities it presents,
researchers and educators must address challenges related to biases, ethical considerations, and
the preservation of human interaction. Future research should focus on refining guidelines for
responsible AI integration and exploring innovative ways to harness the full potential of ChatGPT
in diverse educational contexts.

Methodology

This research is geared towards advancing our understanding of the evolving role of AI in
computer science education and its impact on the learning experiences of college students in this
field.

Survey Design

Data was gathered through a survey that utilized a mixed-methods approach, incorporating both
multiple-choice and open-ended questions. The questionnaire covered a range of topics, including



demographic information, prior awareness and usage of ChatGPT, specific experiences with the
tool, perceived benefits, and challenges.

The survey encompassed a series of inquiries aimed at understanding the participants’ prior
awareness and usage of ChatGPT, the specific educational purposes for which they employed the
tool, and the subjects or areas in which ChatGPT proved most beneficial for their college
education. Furthermore, participants were asked about the frequency of their ChatGPT usage in
college-related tasks, their perceived improvements in academic performance resulting from its
utilization, and their familiarity with potential educational applications. Additionally, the survey
sought participants’ opinions on their satisfaction with the overall experience of using ChatGPT
for educational purposes and its perceived effectiveness in enhancing their college education.
Participants were encouraged to provide recommendations regarding ChatGPT as an educational
tool for other students, and their interest in witnessing more integration of ChatGPT or similar AI
tools in their college’s curriculum was also explored. The survey questions were carefully
designed to extract nuanced insights, aiming to understand the various ways in which students
integrate ChatGPT into their educational endeavors. The intent was to assess participants’
perspectives on how the tool influences their learning experiences and to gain a comprehensive
understanding of its impact.

Survey Distribution and data collection

The survey was hosted on a user-friendly online platform accessible through a QR code and URL.
This approach accommodated participants’ preferences for ease of access and completion.

To ensure diverse perspectives within the target population of undergraduate students majoring in
computer science and engineering, a multi-channel survey distribution strategy was
employed.

Flyer Presentation: Flyers were strategically placed in prominent areas within the computer
science department building. These visually appealing flyers provided a brief overview of the
survey’s purpose, highlighted its relevance to computer science education, and included a
scannable QR code for convenient access to the survey.

Email Outreach: An email campaign complemented the flyer presentation, targeting a broader
audience within the department. The email communication included a personalized message
introducing the research, emphasizing its significance, and providing a direct link to the online
survey platform.

To adhere to ethical guidelines, a consent form was integrated into the Qualtrics platform.
Participants were assured of the voluntary nature of their involvement, the confidentiality of their
responses, and the option to withdraw without facing adverse consequences. Prior to accessing
the survey, participants reviewed and accepted the terms outlined in the comprehensive consent
form, ensuring an ethical and transparent approach to data collection.

To enhance response rates, periodic reminders were sent via email to participants who had not
completed the survey. These reminders reiterated the voluntary nature of participation and
encouraged students to share their experiences.



The survey was open for participation from December 7, 2023, to January 15, 2024, providing
ample time for respondents to share their experiences and perspectives.

The target population consisted of undergraduate students majoring in computer science
disciplines. A total of 96 responses were collected through an electronic survey hosted on the
university Qualtrics platform.

Results and Findings

ChatGPT as a Supplementary Learning Tool

Our first hypothesis posits that ChatGPT can effectively serve as a supplementary learning tool,
aiding computer science students in understanding complex concepts and refining their
problem-solving skills. To explore this hypothesis, participants were asked about their familiarity
with the potential educational applications of ChatGPT. Results revealed a spectrum of
familiarity, with 69% of respondents indicating at least a moderate level of awareness.

Furthermore, when asked about their prior awareness and usage of ChatGPT in an educational
context, an overwhelming 98% of respondents acknowledged being aware of and using ChatGPT
in their educational pursuits.

Examining the frequency of ChatGPT usage for college-related tasks, the survey responses reflect
a diverse engagement pattern among students. Notably, 17% of participants reported using
ChatGPT very frequently on a daily basis and integrate the tool into their daily academic routine.
Another 23% indicated frequent usage every few days. A significant portion, 30%, reported
occasional use on a weekly basis, emphasizing a widespread and regular incorporation of the tool
into their study practices.

When queried about the use of ChatGPT to clarify unclear concepts or seek explanations for
studies or coursework, a significant 88% of participants acknowledged employing the tool for this
purpose. Approximately 66% of participants acknowledged the utility of ChatGPT for exam
preparation. Additionally, 69% of participants noted improvements in their academic
performance or learning since incorporating ChatGPT into their educational practices, supporting
the notion that ChatGPT serves as a tool for enhancing learning outcomes.

In summary, the results provide substantial support for Hypothesis 1, suggesting that ChatGPT is
indeed perceived and utilized by computer science students as a valuable supplementary learning
tool, aiding in the understanding of complex concepts, contributes positively to students’
readiness for assessments, and serves as a valuable resource for students seeking additional
support in understanding complex subject matter.

Positive Influence on Engagement and Motivation

Our second hypothesis posits that the integration of ChatGPT in computer science education
positively influences student engagement, motivation, and overall interest in the subject matter.
The survey results offer valuable insights into how students utilize ChatGPT in various
educational contexts.



A significant proportion of students find ChatGPT beneficial for programming and coding
assistance. A combined 61% of participants either strongly agree (32%) or somewhat agree
(29%) that ChatGPT serves as a valuable tool for programming support. This underscores the
tool’s effectiveness in aiding students with technical aspects of their coursework.

The survey results reveal that a substantial number of students leverage ChatGPT for
brainstorming and generating ideas. A collective 77% of participants either strongly agree (36%)
or somewhat agree (41%) that ChatGPT is a valuable resource for fostering creativity and idea
generation.

When asked about the subjects or areas where ChatGPT was most beneficial, computer science
courses received the highest endorsement, followed by Mathematics, Humanities, and Science
(Figure 1).

Figure 1: Overview of subjects or areas where ChatGPT was most beneficial to Computer
Science and Engineering undergraduate students.

In terms of effectiveness in enhancing college education, When asked about the overall usefulness
of ChatGPT for enhancing the learning experience, 68% of respondents expressed a positive
opinion, suggesting that ChatGPT is perceived as a valuable asset contributing to a more
enriching learning experience.

Additionally, when considering recommendations, 31% of participants expressed a definite
recommendation for ChatGPT as an educational tool, while 44% leaned towards a probable
recommendation.

The survey also gauged students’ interest in further integration of ChatGPT or similar AI tools



into their college’s curriculum. A majority of participants, comprising 58%, expressed a positive
inclination, either wanting somewhat more integration (38%) or significantly more integration
(20%).

In conclusion, the findings strongly support the second hypothesis, indicating that the integration
of ChatGPT in computer science education indeed has a positive influence on student
engagement, motivation, and overall interest in the subject matter. The tool is perceived as
valuable for programming assistance and brainstorming, highlighting its multifaceted contribution
to the learning experience. Additionally, students express a keen interest in further integration of
AI tools, signaling a potential shift in the educational landscape towards increased incorporation
of advanced technologies.

Identifying Challenges

The third hypothesis of our study acknowledges potential challenges related to issues of trust,
reliability, and ethical considerations in the educational context, specifically for computer science
students. The survey data shed light on the nuanced nature of students’ interaction with ChatGPT
when it comes to completing homework assignments.

When participants were asked whether they used ChatGPT for assistance and guidance in
completing homework assignments, a notable 83% of respondents agreed that they utilized the
tool for this purpose.

However, a more detailed insight emerges when participants were queried about their use of
ChatGPT to entirely complete their homework assignments. A surprising 29% of respondents
admitted to using ChatGPT for this purpose. Delving deeper into the data reveals variations
across academic levels, with 18% of freshmen, 38% of sophomores, 28% of juniors, and 28% of
seniors agreeing that they fully relied on ChatGPT to solve their homework assignments.

These findings raise concerns and warrant a careful examination of the ethical dimensions
surrounding the use of ChatGPT in academic settings. The acknowledgment by a substantial
portion of students that they fully used ChatGPT to solve assignments suggests potential
challenges related to academic integrity and the temptation to lean heavily on AI tools for
completing coursework.

As we explore the implications of these findings, it becomes evident that while ChatGPT offers
valuable support and guidance, there exists a fine line between utilizing it as a learning aid and
relying on it entirely for academic tasks. These outcomes underscore the importance of
addressing issues of trust, reliability, and ethical considerations when integrating AI tools like
ChatGPT into educational settings. The identified challenges provide valuable insights for
educators, policymakers, and developers to establish guidelines and frameworks that promote
responsible and ethical use of AI technologies in the educational landscape.



Discussion

Implications of the Findings

The findings of this study present several noteworthy implications for the integration of ChatGPT
as a learning tool in computer science education. Firstly, the high levels of awareness and usage
among students underscore the potential widespread acceptance and adoption of ChatGPT in
academic settings. The positive reception of the tool for clarification of concepts, brainstorming,
and exam preparation suggests that students perceive it as a valuable supplementary learning
aid.

Moreover, the diverse applications of ChatGPT across different academic tasks and subjects
highlight its versatility. However, the revelation that a significant percentage of students fully use
ChatGPT to solve their homework assignments raises ethical considerations and prompts a closer
examination of academic integrity in the context of AI integration.

Future Implications and Recommendations

The study’s findings have several implications for the future integration of ChatGPT in computer
science education. Educators should consider leveraging the tool for collaborative projects,
creative thinking exercises, and programming support to enhance students’ understanding of AI
tools is imperative to ensure responsible usage.

To build upon the findings of this study and facilitate responsible implementation of ChatGPT in
computer science education, several recommendations emerge.

1. Establish Ethical Guidelines: Educational institutions and instructors should collaborate to
develop clear and comprehensive ethical guidelines outlining the appropriate use of ChatGPT and
similar AI tools. These guidelines can address issues related to academic integrity, ensuring that
students use AI as a supplementary learning aid rather than a shortcut for completing
assignments.

2. Integrate ChatGPT in Project-Based Assessments: Instructors can consider incorporating
project-based assessments that leverage ChatGPT as a tool for research, problem-solving, and
idea generation. This approach encourages active learning and critical thinking while providing a
platform for students to responsibly utilize AI tools in their academic pursuits.

3. Foster In-Class Discussions: Encouraging more in-class discussions and collaborative
activities can minimize the reliance on ChatGPT for individual assessments. This approach
promotes peer interaction, allows for diverse perspectives, and ensures that AI tools enhance,
rather than replace, the learning experience.

4. Continuous User Education: Institutions should invest in continuous user education
programs to enhance students’ understanding of the capabilities and limitations of AI tools like
ChatGPT. Educating users about responsible and ethical usage will contribute to building trust
and reliability in AI-assisted learning.

5. Explore Longitudinal Studies: To gain a deeper understanding of the sustained impact of



ChatGPT on learning outcomes, future research should consider longitudinal studies. Monitoring
students over an extended period can provide insights into the long-term effects of AI integration
in education.

Limitations of the Study

Given the insights of our study, it should be acknowledged that although the findings offer
valuable perspectives on Chatbot use such as ChatGPT in educational settings, there are important
and distinct limitations. Most notably, the reliance of self-reported data could introduce response
biases which would skew the results and data towards socially desirable answers rather than
correct answers. The study’s demographic focused on certain undergraduate students from one
university. Obviously, this would limit the generalizability of the findings across various diverse
educational landscapes. Furthermore, the cross-sectional nature of this study captures perceptions
at a single event in time; it does not account for the dynamic evolution of student attitudes or
perspective towards such tools and its impact on their learning outcomes over longer periods.
Future research would benefit from employing longitudinal designs to trace these changes over
time, incorporating a broader and more diverse participant pool to enhance the representativeness
of the results, and integrating mixed methods approaches to deepen the understanding of
ChatGPT’s educational implications.

Conclusion

This study explored the integration of ChatGPT as a supplementary learning tool in computer
science education, proposing three primary hypotheses. The first hypothesis, indicating that
ChatGPT can effectively serve as a learning aid, received substantial support. The survey results
highlighted widespread awareness and usage of ChatGPT among computer science students, with
a significant portion leveraging the tool to enhance their understanding of complex concepts and
improve academic performance.

The second hypothesis, suggesting a positive influence on student engagement, motivation, and
interest, was substantiated by findings indicating that ChatGPT is utilized across various academic
tasks, contributing to programming assistance, brainstorming, and exam preparation. The tool’s
versatility and perceived positive impact on learning outcomes align with this hypothesis.

However, the third hypothesis, acknowledging potential challenges related to trust, reliability, and
ethical considerations, revealed a notable percentage of students fully relying on ChatGPT to
solve homework assignments. This finding emphasizes the importance of addressing ethical
dimensions and establishing clear guidelines to ensure responsible and ethical use of AI tools in
academic settings.

As the educational landscape continues to embrace technological advancements, it is essential to
consider the ethical implications and challenges associated with the integration of AI tools. The
ethical use of ChatGPT in education requires collaboration between institutions and educators to
establish clear guidelines, fostering responsible and transparent practices.

Looking ahead, future implementation and integration of ChatGPT and similar AI tools in
education should be guided by thoughtful considerations of ethical standards, continuous user



education, and innovative assessment strategies. Collaborative projects, shared document
creation, and in-class discussions can harness the benefits of ChatGPT while promoting teamwork
and critical thinking.

In conclusion, this study contributes valuable insights into the integration of AI tools in computer
science education, emphasizing the need for responsible and ethical practices. The positive
impact on learning outcomes, coupled with awareness of potential challenges, positions ChatGPT
as a promising supplementary learning tool when used judiciously in educational contexts.
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