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Abstract: This study explores the integration of ChatGPT into Social Learning Analytics (SLA) to
support programming education among computer science students at Mustapha Stambouli University,
Mascara, Algeria. Utilizing a mixed-methods approach, the research combines quantitative surveys and
qualitative analysis of recorded interactions of one example and interviews to examine the effectiveness,
challenges, and perceptions of ChatGPT’s use in programming tasks across Arabic, French, and
English. The study involved 57 students and five teachers, providing a comprehensive view of
ChatGPT’s impact on learning experiences, engagement patterns, and programming performance.
Results indicate that ChatGPT is frequently used as a supplementary tool, especially for programming-
related queries, debugging, and last-minute assistance before deadlines. The tool’s adaptability to
students’ needs, combined with its ease of use, enhances its perceived value in supporting independent
learning. However, the limitations of the free version—such as restricted access, slower response times,
and occasional inaccuracies—were frequently cited as barriers to consistent, effective use. Teachers
acknowledged ChatGPT’s role in easing instructional burdens but emphasized the need for critical
oversight to prevent over-reliance on Al-generated content. Ethical concerns regarding data privacy,
academic integrity, and the quality of Al feedback were highlighted as key issues requiring attention.
Interestingly, a significant portion of students expressed the belief that Al, including ChatGPT, could
potentially replace human programmers in the near future, reflecting both optimism and concern about
the evolving role of Al in the field. Despite this, educators maintained that while ChatGPT can augment
programming education, human intuition, creativity, and contextual understanding remain
irreplaceable. The study concludes that ChatGPT’s integration into SLA offers substantial opportunities
to enhance educational support and enrich data on student learning behaviors. However, addressing
accessibility issues, enhancing multilingual support, and mitigating ethical challenges are critical for
maximizing the tool’s effectiveness. The findings underscore the importance of a balanced approach that
leverages Al’s strengths while maintaining the essential role of human expertise in education and
programming.

Keywords: Artificial intelligence, ChatGPT, Collaborative learning, Higher Education, Programming, Social learning
analytics.

1. Introduction

In recent years, the advent of advanced language models such as ChatGPT has transtormed
various sectors, including education. As these Al-driven tools become increasingly integrated into
academic settings, understanding their impact on learning and teaching practices is crucial [17,
[27, [8]. Particularly in the realm of computer science education, leveraging ChatGPT alongside
Social Learning Analytics (SLA) presents a unique opportunity to enhance student engagement,
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understanding, and collaborative learning through interactive dialogue and personalized feedback
[47, [57, [67.

Context and Motivation: The integration of Al-driven tools like ChatGPT into educational
environments is rapidly gaining traction due to their potential to support individualized learning
paths and offer scalable teaching solutions. With the growing importance of programming
literacy [7], problem-solving skills [87], and communication within the field of computer science,
educators and institutions are continuously exploring innovative methods to enrich the learning
experience[97]. ChatGPT, known for its ability to engage in human-like dialogue, provides an
accessible and responsive tool for students to seek instant feedback and assistance with their
academic tasks. SLA plays a crucial role in understanding how students interact and learn
collaboratively in digital environments by analyzing social interactions and engagement patterns.
When combined with ChatGPT, SLA can reveal insights into how students use conversational Al
tools to enhance their learning, overcome challenges [67], and engage in collaborative
programming tasks[107] [117,[127]. This integration not only aids in personalizing learning
experiences but also contributes to a deeper understanding of student needs, preferences, and
behaviors. The motivation behind this study is rooted in the need to explore how computer
science students perceive and interact with ChatGPT as a tool within SLA frameworks. As
students increasingly rely on Al for academic support, it is vital to examine both the benefits and
challenges associated with its use, as well as the broader implications for educational practices in
computer science.

Objective of the Study: The primary objective of this study is to explore the perspectives of
computer science students on using ChatGPT within SLA, focusing on their experiences,
opinions, and interactions. Specifically, the study aims to:

1. Assess Student Perceptions: Understand how students perceive ChatGPT as a learning
tool, including its effectiveness, usability, and impact on their academic performance.

2. Identify Benefits and Challenges: Explore the advantages that ChatGPT offers to students,
such as enhanced understanding and instant feedback, as well as the challenges, including
limitations in domain-specific accuracy and ethical concerns like dependency and academic
integrity.

3. Evaluate Al's Impact on Learning Dynamics: Analyze how ChatGPT influences learning
behaviors, collaborative programming efforts [137, and student engagement, providing insights
into its role in shaping future educational landscapes.

Contributions of the Study: This study makes several significant contributions to the field of
educational technology and computer science education:

1. Insight into Student Perspectives: By capturing the opinions and experiences of computer
science students, this research provides valuable insights into how ChatGPT is perceived as a tool
for SLA, highlighting both its benefits and areas needing enhancement.

2. Evaluation of Al in Education: The study evaluates the role of Al in education, particularly
in facilitating collaborative learning for technical students, contributing to a broader
understanding of Al's impact on learning outcomes, engagement patterns, and student-teacher
interactions.

3. Guidance for Future Integration: The findings offer practical guidance for educators,
developers, and policymakers on effectively integrating Al tools into computer science curricula.
This includes recommendations on addressing language barriers, improving Al response
accuracy, and designing features that cater to the diverse needs of students.

4. Ethical Considerations and Future Implications: The study delves into the ethical
implications of using Al in academic settings, such as the risks of over-reliance and the potential
tor Al to replace human elements in learning. This research highlights the need for strategies
that balance Al support with critical thinking and independent problem-solving skills.

The remainder of this paper is structured as follows: Section 2 reviews the related literature
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on Al in education and SLA. Section 8 describes the methodology employed in this study,
including participant selection and data collection techniques. Section 4 presents the results of the
opinion-based exploration, highlighting key findings and insights. Section 5 discusses the
implications of these findings for educators and technology developers. Finally, Section 6
concludes the paper by summarizing the study's contributions and suggesting directions for
future research.

2. Literature Review

To provide a deep analysis and background review based on a recent paper released from
2023 up to now, we will focus on synthesizing the key themes, trends, and insights related to the
use of ChatGPT in education and SLA.

2.1. ChatGPT in Education

The analysis is about the use of ChatGPT and other Al tools in education will cover the
following aspects:

1. Adoption and Integration of Al in Education: The adoption of Al tools, such as ChatGPT,
continues to reshape the educational landscape across various levels of education. Educational
institutions are increasingly embracing Al for diverse applications, ranging from classroom
instruction to administrative functions [17], [14], [15]. This growing trend includes the use of
Al in higher education, K-12 schools, and even vocational training, where Al is being integrated
to support both teaching and learning processes [167]. A notable trend in Al integration is the
focus on creating Al-enhanced learning environments that cater to individual student needs.
This trend is particularly evident in personalized learning platforms, where AI tailors
educational content and experiences to suit each learner's pace and style [17]. Additionally, Al is
being adopted in teacher professional development, helping educators stay abreast of the latest
technological advancements and effectively incorporate Al into their teaching methodologies
[187]. The collaboration between educational institutions and technology companies is also
facilitating the smoother integration of Al tools into curricula, with a focus on co-developing Al-
driven educational solutions [197.

2. Benefits of Al in Education: Al's benefits in education are broad, ranging from
personalized learning to increased accessibility and efficiency. One of the most significant
advantages of Al is its ability to provide personalized learning experiences [37]. By analyzing
student data in real-time, Al can adapt instructional content to meet the unique needs of each
student, thereby improving learning outcomes [97]. This personalization extends beyond
academics to include social and emotional learning, where Al can help students develop essential
soft skills [207]. Moreover, Al tools are breaking down traditional barriers to education. For
students with disabilities or those in remote locations, Al provides access to resources and
support that might otherwise be unavailable (157, [217. This has been particularly beneficial in
enhancing the inclusivity of educational systems, ensuring that all students, regardless of their
circumstances, can access quality education. The use of Al in automating administrative tasks is
another critical benefit [227. By handling tasks such as grading, scheduling, and attendance
tracking, Al allows educators to focus more on teaching and mentoring, thereby enhancing the
overall educational experience [237. Additionally, Al supports educators in content creation and
curriculum development, making it easier to design and deliver educational programs that meet
the needs of diverse student populations [17.

3. Challenges and Risks: Despite the numerous benefits, the integration of Al in education
presents significant challenges and risks. One major challenge is the digital divide, where
unequal access to technology can exacerbate educational inequalities. Students from low-income
families or underserved regions may lack access to Al tools, creating a gap in learning
opportunities. This challenge is particularly pressing as AI becomes more integral to educational
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processes [14]. Another significant risk is the potential for Al to perpetuate biases [27]. Al
systems, which rely on existing data for learning, can inadvertently reinforce societal biases
present in the data, leading to discriminatory outcomes, particularly in grading and assessment
[247. Addressing this issue requires careful design and implementation of Al systems to ensure
fairness and equity. Privacy and data security concerns also loom large as Al becomes more
prevalent in education [97, [25] . The extensive use of Al involves collecting and analyzing
large amounts of student data, raising concerns about how this data is used, stored, and
protected [267. Ensuring robust data security measures and transparent data usage policies is
crucial to maintaining trust and protecting student privacy. Moreover, the rapid pace of Al
integration has led to concerns about the readiness of educational institutions to fully embrace
these technologies. Issues such as inadequate infrastructure, insufficient training for educators,
and resistance to change can hinder the effective implementation of Al in education [27]. These
challenges underscore the need for comprehensive strategies that address both the technological
and human aspects of Al integration.

4. Methodologies and Approaches: Various methodologies are being employed to integrate
Al into education effectively. One common approach is the blended learning model, where Al
tools complement traditional teaching methods [287. In this model, Al provides supplementary
instruction, adaptive assessments, and personalized feedback, while teachers continue to play a
central role in guiding students. This approach allows for a more individualized learning
experience while maintaining the benefits of human interaction. Project-based learning is
another methodology where Al is proving to be particularly effective [187. Al tools assist
students in research, problem-solving, and project management, allowing for deeper exploration
of topics and fostering critical thinking skills [147. Additionally, Al is being integrated into
STEM education through tools that facilitate experimentation, simulation, and analysis, thereby
enriching the learning experience and preparing students for future careers in technology-driven
fields [267]. Some educational institutions are also exploring fully Al-driven classrooms, where
Al handles most instructional duties. Although still in the experimental stages, this approach
raises important questions about the future role of teachers and the balance between human
interaction and machine intelligence in education[297]. These methodologies highlight the
diverse ways Al is being incorporated into education, each with its own set of benefits and
challenges.

5. Future Directions and Implications: The future of Al in education is likely to see even
greater integration, with Al becoming a central component of educational experiences across all
levels of education [287]. Emerging trends suggest that Al will play an increasingly important
role in personalized learning, offering more sophisticated tools for adapting educational content
to individual student needs. As AI technologies continue to advance, we can expect
improvements in real-time feedback, collaborative learning, and support for diverse learning
styles. The development of more advanced natural language processing models, such as future
iterations of ChatGPT, will enhance Al's ability to understand and respond to student needs,
making learning more interactive and engaging. However, the future of Al in education also
raises critical ethical and policy questions. Ensuring equitable access to Al tools, preventing bias,
and safeguarding student data will require careful consideration and regulation [307].
Additionally, the role of educators will need to be redefined in an Al-enhanced educational
environment. While Al can handle many instructional tasks, the importance of maintaining the
human element in education, particularly in fostering creativity and critical thinking, cannot be
overstated. Moreover, the long-term implications of Al integration in education include the
potential for Al to redefine traditional educational models. As Al tools become more
sophisticated, we may see a shift towards more flexible, learner-centered approaches that
prioritize lifelong learning and continuous skill development [17, [87]. This evolution will
require educators, policymakers, and technologists to work together to create an educational
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system that leverages the benefits of AI while addressing its challenges.

The integration of Al in education offers significant opportunities for enhancing
personalized learning, increasing accessibility, and improving administrative efficiency.
However, realizing the full potential of Al in education requires addressing challenges such as
the digital divide, bias, and privacy concerns. As Al continues to evolve, its role in education will
expand, necessitating careful consideration of the ethical, policy, and pedagogical implications.
The future of education will likely be shaped by the successful integration of Al, balancing
technological advancements with the need to preserve the human elements of teaching and
learning [147, [217, [27], [31]. Building on the increasing adoption of Al in educational
settings, soclal learning analytics emerges as a powerful tool to enhance collaborative learning
experiences. As Al continues to integrate into the educational landscape, it brings about
transformative changes not only in personalized learning but also in how social interactions
within learning environments are understood and optimized. The growing body of research
highlights the potential of Al-driven tools to analyze social learning patterns, providing
educators with deeper insights into student collaboration, peer interactions, and the overall
dynamics of learning communities. These advancements set the stage for a more nuanced
exploration of how social learning analytics can be leveraged to foster more effective and
inclusive learning environments.

2.2. Social Learning Analytics

The integration of Artificial Intelligence (Al) into educational systems, particularly through
tools like ChatGPT, has significantly impacted the landscape of blended learning. The
incorporation of Al in education has prompted extensive research into its potential to enhance
sustainability, accessibility, and the effectiveness of learning environments. This literature
review synthesizes insights from recent studies, each exploring different dimensions of social
learning analytics, Al in education, and the influence of ChatGPT on blended learning systems.
The integration of ChatGPT into blended learning systems is seen as a promising innovation in
educational technology. [327] explores the potential of Al to enhance the sustainability of
educational systems by personalizing learning experiences and increasing student engagement.
The research highlights how ChatGPT can automate administrative tasks and optimize content
delivery, making education more accessible and inclusive. The study concludes that ChatGPT
promotes self-directed learning by providing immediate feedback, leading to improved learning
outcomes and student motivation. It calls for further research to explore best practices for
effectively integrating Al into educational systems. The role of ChatGPT in programming
education is another significant area of study. The paper 147 uses social media data to analyze
ChatGPT's role in code generation, finding that it is widely used across various programming
languages, especially Python and JavaScript, for tasks like debugging and interview preparation.
However, the analysis reveals that fear is the dominant emotion associated with Al-assisted
coding, which suggests a need for further exploration into the psychological impacts of Al on
learners. Another study [307] investigates how college students use ChatGPT in programming
learning environments. It finds that while ChatGPT is a valuable resource, students might over-
rely on it, potentially weakening their deep understanding of coding concepts. The study
observes that high-performing students use ChatGPT more frequently, indicating that it can be
beneficial when used strategically. Equity and fairness are critical concerns in the context of Al-
facilitated learning. The study [15] discusses the potential inequities introduced by Al tools
like ChatGPT, particularly in online learning environments [837. The concept of "Ignorant
Bias" is introduced, highlighting the risk of Al providing incorrect or misleading information in
the absence of human oversight, which could be harmful to learners. This paper underscores the
importance of ensuring that AI complements human instruction rather than replacing it,
especially in contexts where equity and fairness are essential.
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The shift from predictive to prescriptive learning analytics represents a significant
development in educational research. The authors in [847 critiques the traditional focus on
predictive models, advocating for the integration of explainable Al to enhance transparency and
provide stakeholders with a better understanding of predictive outcomes. The study proposes a
framework that incorporates ChatGPT to deliver personalized, human-readable advice to at-risk
students, making learning analytics more actionable and supportive of student success. The
integration of prescriptive analytics into educational systems is still in its early stages, but it
holds promise for improving interventions and outcomes. The role of Al in social learning and
communities of practice is explored in another study [817. This paper examines the implications
of integrating large language models like ChatGPT into social learning environments. While Al
can assist with tasks such as information retrieval and brainstorming, the study cautions against
mistaking Al-generated contributions for genuine human participation. The study emphasizes
the importance of collective consent, transparency, and critical reflection when using Al in social
learning contexts, to ensure that Al supports rather than distorts the collective learning process.

The reviewed literature demonstrates the transformative potential of ChatGPT and similar
Al tools across various educational contexts. While AI offers significant benefits, including
personalized learning, enhanced engagement, and support in programming education, it also
presents challenges related to equity, over-reliance, and transparency. Future research should
focus on developing best practices for Al integration, understanding the psychological and social
impacts of Al on learners, and ensuring that Al promotes educational equity and fairness. By
addressing these challenges, educators and policymakers can better leverage Al's potential to
create more effective, inclusive, and sustainable learning environments.

2.8. Collaborative Learning in Programming

Collaborative learning has been increasingly recognized as an effective approach in
programming education, particularly in the context of object-oriented programming courses.
Recent studies highlight the integration of collaborative strategies as a means to enhance student
engagement, foster deeper understanding, and improve programming skills [107]. This section
explores how collaborative learning, particularly when combined with Al tools like ChatGPT,
influences programming education. [107] underscored the significance of collaborative strategies
in teaching object-oriented programming, noting that such approaches encourage active student
participation, peer interaction, and shared problem-solving. In their study at Mostafa Stambouli
Mascara University, the collaborative strategy implemented not only improved students' grasp
of programming concepts but also enhanced their confidence and motivation in learning
programming languages such as Java and C++. Similarly, Efan et al. developed the Collaborative
Learning and Programming (CLP) model, which merges collaborative techniques with
programming instruction to facilitate deeper cognitive engagement among students. Their
findings suggest that the CLP model not only improves academic performance but also develops
critical thinking and teamwork skills essential for programming tasks [127. In exploring the
integration of Al-driven tools within collaborative learning environments, ChatGPT has been
identified as a significant asset in programming education. [30] highlighted both the benefits and
limitations of using ChatGPT in programming courses, emphasizing that while the tool can
effectively assist students by providing instant feedback and guidance, it also has the potential to
diminish collaborative efforts if not properly managed. The study suggests that ChatGPT can be
used as a supplementary tool rather than a replacement for peer collaboration, thereby enhancing
rather than undermining collaborative learning dynamics [247]. Further empirical evidence
supports the positive impact of ChatGPT in collaborative programming settings. Yilmaz
investigated students' perspectives on using ChatGPT for programming learning, finding that
the tool facilitates a form of augmented intelligence where students can collaboratively interact
with the Al to generate solutions, debug code, and learn programming concepts more efficiently.
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This collaborative interaction with ChatGPT allows students to validate their ideas and
approaches, effectively turning the Al into a peer that supports collaborative problem-solving
efforts [357. Additionally, the work by Xu et al. examined the use of learning analytics to
understand how students interact with ChatGPT in programming tasks. Their findings revealed
that ChatGPT could complement collaborative learning by providing individualized feedback
and suggestions that help students refine their code in group settings, thereby enhancing the
overall learning experience. The integration of ChatGPT allows for a more dynamic
collaborative learning environment where both human and Al inputs contribute to the learning
process [6]. Collaborative learning strategies, when combined with Al tools like ChatGPT, offer
a promising approach to programming education. These strategies not only enhance students’
understanding and retention of programming concepts but also promote active engagement,
critical thinking, and problem-solving skills. However, it is crucial to strike a balance between
Al-assisted learning and traditional peer collaboration to ensure that the educational benefits of
both methods are fully realized.

3. Methodology

This study employed a mixed-methods approach, combining quantitative surveys with
qualitative analyses of recorded interactions and follow-up interviews. This design was chosen to
provide a comprehensive understanding of the experiences of computer science students and
teachers using ChatGPT in their programming tasks across Arabic, Irench, and English. The
mixed-methods approach allowed for a more in-depth exploration of how ChatGPT supports
programming activities in routine coursework and complex final graduation projects, cap turing
both quantitative data on usage patterns and qualitative insights into students' experiences. The
study involved 57 computer science students from the graduation program at Mustapha
Stambouli University, Mascara, Algeria during the period of September 22 to December 15,
2023. Participants were selected through purposive sampling to ensure a diverse range of
programming experiences, academic levels, and language proficiencies (Arabic, French, and
English). The sample included students enrolled in various programming courses and actively
involved in final graduation projects, particularly those utilizing ChatGPT as part of their
assignments and project work. Table 1 details the demographic characteristics of the
participants.

Data were collected using a combination of online surveys, recorded ChatGPT interactions,
and follow-up interviews. This multi-faceted approach was designed to capture both quantitative
metrics and qualitative insights into students' experiences with ChatGPT. The survey comprised
20 Likert-scale questions assessing students’ language use in programming, frequency and
patterns of ChatGPT usage, perceived benefits, challenges, and ethical concerns. The surveys
were administered electronically, ensuring accessibility and ease of participation. Students were
instructed to use ChatGPT during their programming assignments and final graduation projects.
All interactions were recorded and saved in separate files, which were submitted via email for
analysis. This component provided direct evidence of ChatGPT’s application in real-world
academic tasks and allowed for analysis of language-specific challenges. Semi-structured
interviews were conducted with a subset of participants to gather deeper insights into their
experiences. The interviews focused on open-ended questions about specific programming
challenges, the role of ChatGPT in addressing these challenges across different languages, and
students' reflective insights on the tool's effectiveness.

Ethical approval was obtained from the ethics committee at Mustapha Stambouli University.
All participants were fully informed about the study's objectives, procedures, and their right to
withdraw at any time. Written consent was obtained from each participant, and they were made
aware that their interactions with ChatGPT would be recorded. Data, including survey responses,
recorded files, and interview transcripts, were anonymized to protect participants' identities and
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were securely stored, accessible only to the research team. While the mixed-methods approach
provided a comprehensive view of ChatGPT’s role in programming education, the study has some
limitations. Self-reported data and recorded interactions may introduce bias, as students might
alter their behavior knowing they were being observed. Additionally, the sample size was
relatively small and limited to a single institution, which may affect the generalizability of the
findings. Future studies should consider expanding the sample size and exploring additional
qualitative methods, such as focus groups, to capture a broader range of student experiences.

Table1.
Demographic information of the participants.
Category Details Number of | Percentage
students (%)
Gender distribution Male 36 63
Female 21 37
Age range 17-18 years 17 30
19-20 years 15 26
21-22 years 20 35
23-24 years 5 9
Academic level L3 (84 year license) 15 26
M1 (15t year master) 14 24
Ing1 (1%t year Engineer) 14 24
Ing2 (2n year engineer) 14 24
Residency status Local 39 68
Non-local 18 32
Programming experience 1-2 years 19 33
3-4 years 23 40
5+ years 15 27
Programming languages Python 28 49
Java 14 24
C++ 9 16
Other 6 11
Extracurricular activities Member of a CS club 20 85
Participates in hackathons 17 30
Engaged in projects 8 14
No extracurricular activities 12 21

Table 2 provides a comprehensive overview of ChatGPT usage, benefits, challenges, and
ethical concerns among computer science students, capturing a broader spectrum of their
engagement and experiences with the tool.

Table 2.

Global overview of ChatGPT usage, benefits, challenges, and ethical concerns.

Category Details Number of | Percentage

students (%)

Frequency of use Always 10 18
Daily 20 35
Occasionally 27 47

Time per session Less than 10 minutes 15 26
10-30 minutes 25 44
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Category Details Number of | Percentage
students (%)
30-60 minutes 12 21
More than 1 hour 5 9
Sessions per day 1 session 18 32
2-3 sessions 22 39
4-5 sessions 10 18
More than 5 sessions 7 12
Peak usage times Morning (6 AM - 12 PM) 10 18
Afternoon (12 PM - 6 PM) 20 35
Evening (6 PM - 12 AM) 22 39
Late Night (12 AM - 6 AM) 5 9
Usage trigger Before deadlines or exams 20 35
‘When encountering a programming issue 18 32
During study or revision sessions 12 21
Randomly, as questions arise 7 12
Patterns of use Consistent daily use 20 35
Intense use around assignments/projects 15 15
Mostly for last-minute assistance 12 12
Sporadic use with no clear pattern 10 10
Mode of access Phone 18 32
Pc 35 61
Tablet 4 7
Theme of use General (e.g., casual queries) 15 26
Specific to programming 20 35
Course-related 12 21
Assignment help 10 18
Time of use During the course 18 68
Outside the course 39 68
Purpose of use Learning new concepts 25 44
Debugging code 18 32
Writing code snippets 20 35
Research assistance 15 26
Brainstorming ideas 22 39
Challenges (Free | Understanding complex responses 12 21
Version) Lack of detailed explanations 14 25
Limited domain-specific accuracy 20 35
Privacy and data security concerns 11 19
Benetfits perceived Saves time 30 58
Enhances understanding 28 49
Improves coding skills 22 39
Offers instant feedback 24 42
Perception of chatgpt | User-friendly 42 74
Aware of limitations 38 67
Uses it as an organizer 25 44
Uses it as a practical information source 30 53
Concerns about ChatGPT and ethics 20 35
Concerns and ethical | Plagiarism and academic integrity 18 32
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Category Details Number of | Percentage
students (%)
considerations Dependency on Al for answers 15 26
Misinformation risks 12 21
Future Use As a virtual tutor 20 35
As a study companion 25 44
As a tool for project management 15 26
For automating repetitive tasks 17 30

4. Results and Discussion

The integration of ChatGPT into Social Learning Analytics (SLA) presents substantial
opportunities to enhance educational support, particularly in programming education. The study’s
statistical analysis uncovers diverse student engagement patterns, demographic influences, and critical
insights into ChatGPT’s role in academic contexts. However, the evaluation also highlights areas
needing improvement, especially regarding the free version’s limitations and mixed perspectives from
students and educators. Demographic insights reveal trends consistent with the broader landscape of
computer science education. A notable gender disparity, with 63% male and 37% female participants,
underscores the underrepresentation of women in STEM fields, which may affect the dynamics within
SLA. The age distribution, with most students between 21-22 years old, reflects a cohort largely at
similar academic stages, likely influencing how they engage with ChatGPT.

While this uniformity aids in generalizing findings, it also risks overlooking the distinct needs of
different age groups, such as younger undergraduates or non-traditional, older students. The diverse
academic representation, spanning third-year undergraduates to second-year engineering students,
provides a comprehensive view of ChatGPT’s impact across various academic stages. However,
variations in programming experience and language preferences suggest that ChatGPT’s effectiveness
is contingent on students' technical skills and familiarity with supported programming languages.
Advanced students tend to seek more nuanced assistance, whereas novices often rely on ChatGPT for
basic guidance, underscoring the need for adaptable support tailored to varying expertise levels.

ChatGPT usage patterns indicate that while the tool is widely integrated into academic routines, its
role remains supplementary rather than primary. Many students reported irregular usage, driven partly
by the limitations of the free version, which include restricted access during peak times, slower response
rates, and capped session limits. These constraints often hinder seamless integration into study routines,
particularly during high-pressure periods such as exam preparation or project deadlines. Educators and
students alike highlighted that the free version’s limitations impede consistent, effective use, especially
when immediate, reliable access is crucial. Teachers noted that while ChatGPT helps with quick
clarifications and debugging, students often face interruptions due to service unavailability, leading to
frustration and inefficiencies. This feedback points to a critical gap between the potential benefits of Al-
driven support and the practical challenges experienced by users without access to premium features.

Teachers provided a balanced perspective on ChatGPT’s impact, recognizing its strengths in
fostering independent learning and providing instant feedback, which can alleviate some of the
instructional burdens on educators. However, they also expressed concerns about the quality and depth
of guidance, particularly when students rely solely on the free version. The limited domain-specific
accuracy and occasional content inaccuracies can mislead students if not critically assessed, highlighting
the need for careful oversight to ensure that ChatGPT is used effectively and ethically. Furthermore,
educators emphasized the importance of preparing students to critically evaluate Al-generated content
to avoid over-reliance on technology at the expense of developing foundational skills. The need for a
human element in programming education remains strong, with teachers advocating for ChatGPT to
complement—mnot replace—traditional learning methods and expert guidance.

Students’ opinions regarding the future impact of ChatGPT on the programming field were notably
varied. A significant number of students expressed the belief that Al tools like ChatGPT could
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eventually replace human programming in the coming years. They cited ChatGPT’s ability to generate
code snippets, debug errors, and provide near-instant solutions as indicators of its growing capabilities.
Some students argued that as Al technology continues to advance, the role of human programmers
might shift towards more supervisory and creative tasks, leaving routine coding and problem-solving to
Al However, this perception was met with mixed reactions from both peers and educators. While
students acknowledged ChatGPT’s efficiency and potential to streamline certain programming tasks,
many also recognized its current limitations, such as a lack of deep contextual understanding, inability
to handle highly complex or novel problems, and the occasional provision of incorrect or suboptimal
solutions. These challenges, coupled with ethical considerations such as AI's impact on job security and
the need for human oversight, suggest that while AI will continue to evolve, a complete replacement of
human programmers remains unlikely in the near future. Educators also voiced concerns about the
implications of students viewing Al as a potential substitute for human programming. They emphasized
the irreplaceable value of human intuition, creativity, and ethical decision-making in software
development, arguing that while Al can augment human capabilities, it cannot fully replicate the
nuanced and context-sensitive decision-making that characterizes expert programming.  The
integration of ChatGPT into SLA enriches the understanding of student behaviors, engagement
strategies, and learning patterns. By analyzing interaction data, educators can pinpoint common
challenges, determine peak usage times, and identify key areas where students seek support, enabling
more targeted educational interventions. However, the data also underscores the importance of ensuring
accessibility and mitigating the limitations of the free version to fully realize ChatGPT’s potential in
SLA. Language support remains a critical area for improvement, as the current tool primarily caters to
English-speaking students, limiting its eftectiveness for those whose primary language differs.
Expanding multilingual capabilities could significantly enhance ChatGPT’s inclusivity and ensure that
all students, regardless of language background, can benefit equally from its support.

5. Conclusion and Recommendations

This study provides a comprehensive analysis of integrating ChatGPT into Social Learning
Analytics (SLA), highlighting its potential to enhance educational support and understanding of student
learning behaviors. The findings reveal that ChatGPT is widely used by computer science students for a
variety of purposes, including programming assistance and general academic support. The tool is
perceived as user-friendly and valuable, particularly during high-pressure periods such as deadlines. Key
insights from the study include the significant role ChatGPT plays in providing supplementary support
to students, especially in programming-related queries. Its usage patterns indicate that students
frequently interact with the tool outside formal coursework, reflecting its role as a supplementary
resource rather than a primary learning tool. However, the study also identifies areas for improvement,
particularly in addressing language barriers and ensuring ethical Al use. The statistical analysis
underscores the importance of methodological rigor, user experience, and the impact on educational
outcomes. Recommendations for future research and implementation include expanding the sample size,
refining data collection methods, gathering detailed user feedback, and addressing ethical and cross-
cultural considerations. These steps will help optimize ChatGPT's integration into educational
frameworks and ensure it meets the diverse needs of students effectively. To optimize the integration of
ChatGPT into Social Learning Analytics (SLA) and ensure its effectiveness in supporting educational
outcomes, several key recommendations are proposed. These recommendations address gaps identified
in the current study and provide actionable insights for enhancing the tool’s impact. Firstly,
methodological rigor is crucial for improving the reliability and validity of the findings. Expanding the
sample size to include a diverse range of students from various institutions and regions will enhance the
generalizability of the results. Additionally, refining data collection methods by clearly documenting
and standardizing processes will help minimize biases and ensure accurate data. Improving user
experience and usability involves gathering in-depth qualitative feedback from students to better
understand their interactions with ChatGPT. This can be achieved through interviews or focus groups
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that provide detailed insights into user challenges and experiences.

Alongside this, a thorough usability analysis should be conducted to evaluate the interface and
tunctionality of ChatGPT, ensuring it meets user needs effectively. Assessing the educational outcomes
associated with ChatGPT usage is essential for understanding its impact on learning. Integrating
metrics to measure changes in academic performance and skill development will provide a clearer
picture of the tool’s effectiveness. Longitudinal studies are also recommended to track the long-term
effects of ChatGPT on student learning and engagement, offering valuable insights into its
sustained impact. Addressing ethical considerations is vital for maintaining the integrity of
ChatGPT’s use in educational settings. Implementing robust data privacy and security measures
will protect student information and ensure compliance with data protection regulations.
Additionally, exploring ethical issues related to Al use, such as biases and fairness, is necessary to
develop guidelines for responsible and equitable Al integration. Considering cross-cultural and
language needs will enhance the tool's accessibility and effectiveness for a diverse student
population. Improving multilingual support and evaluating ChatGPT’s performance in different
languages will ensure that it caters to non-English speaking students. Furthermore, accounting
for cultural differences and adapting responses accordingly will make ChatGPT more inclusive
and responsive to varied educational contexts.

Integrating ChatGPT with existing educational tools is also important for maximizing its
utility. Evaluating how ChatGPT interacts with learning management systems (LMS) and other
educational technologies will facilitate seamless integration and enhance overall functionality.
Ensuring interoperability with other resources will allow ChatGPT to complement existing tools
effectively. I'inally, planning for scalability and adaptation will ensure that ChatGPT can handle
diverse and growing user needs. Customizing features for different educational levels and subjects
will make the tool more adaptable to various contexts. Additionally, assessing its scalability will
ensure that ChatGPT can accommodate large volumes of users and a range of use cases without
performance issues.

Copyright:
© 2024 by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

References

1] C. Boudia and A. Bengueddach, “ChatGPT in Higher Education: Advantages, Limitations, and Perspectives,” Aleph,
2024

[2] M. M. Rahman and Y. Watanobe, “ChatGPT for education and research: Opportunities, threats, and strategies,” Appl.
Sci., vol. 18, no. 9, p. 5783, 2023.

[s] S. Sok and K. Heng, “ChatGPT for education and research: A review of benefits and risks,” Cambodian J. Educ. Res.,
vol. 8, no. 1, pp. 110—121, 2023.

[4] D. Cambridge, E. Wenger-Trayner, P. Hammer, P. Reid, and L. Wilson, “Theoretical and Practical Principles for

Generative Al in Communities of Practice and Social Learning,” in Framing Futures in Postdigital Education, A. Buch,
Y. Lindberg, and T. Cerratto Pargman, Eds., in Postdigital Science and Education. , Cham: Springer Nature
Switzerland, 2024, pp. 229-239. doi: 10.1007/978-3-031-58622-4_183.

[5] T. Susnjak, “A Prescriptive Learning Analytics Framework: Beyond Predictive Modelling and onto Explainable Al
with Prescriptive Analytics and ChatGPT,” Int. J. Artif. Intell. Educ., vol. 84, no. 2, pp. 452—482, Jun. 2024, doi:
10.1007/540593-023-00336-3.

[e] J. Xu, D. Sun, and Y. Li, “Using Learning Analytics in Understanding College Students’ Behavior in ChatGPT-
Facilitated Programming Learning,” in Proceedings of the 18th International Conference of the Learning Sciences-ICLS
2024, pp. 75-82, International Society of the Learning Sciences, 2024

7] Y. Feng, S. Vanam, M. Cherukupally, W. Zheng, M. Qiu, and H. Chen, “Investigating code generation performance of
ChatGPT with crowdsourcing social data,” in 2028 IEEE 47th Annual Computers, Software, and Applications Conference
(COMPSAC), IEEE, 2023, pp. 876—885.

[8] C. Boudia and A. Bengueddach, “Predicting ICT Students’ Profile Using Al and Social Network for a Post Pandemic
Classroom,” Int. J. Membr. Sci. Technol., vol. 10, no. 3, pp. 3389-3353, Aug. 2023, doi: 10.15379/1jmst.v10i3.3307.
[9] M. Pradana, H. P. Elisa, and S. Syarifuddin, “Discussing ChatGPT in education: A literature review and bibliometric

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 5: 648-661, 2024

DOI: 10.55214/25768484.v815.1729

© 2024 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/

[10]

RN

[12]

[18]

[14]

[15]

[16]

[17]
(18]

[19]

[20]
[21]

roo]
29

r24]
[25]

[26]
[27]

[28]
[29]
[s0]
[s1]

[2]
[35]

660

analysis,” Cogent Educ., vol. 10, no. 2, p. 2248184, Dec. 2023, doi: 10.1080/2331186X.2028.224:3184.

C. Boudia, A. Bengueddach, and H. Haffaf, “Collaborative Strategy for Teaching and Learning Object-Oriented
Programming course: A Case Study at Mostafa Stambouli Mascara University, Algeria,” Informatica, vol. 43, no. 1,
Mar. 2019, doi: 10.81449/inf.v43i1.2385.

E. L. Ouh, B. K. S. Gan, K. Jin Shim, and S. Wlodkowski, “ChatGPT, Can You Generate Solutions for my Coding
Exercises? An Evaluation on its Effectiveness in an undergraduate Java Programming Course.,” in Proceedings of the
2023 Conference on Innovation and Technology in Computer Science Education V. 1, Turku Finland: ACM, Jun. 2023, pp.
54—60. doi: 10.1145/3587102.3588794.

E. Efan, M. Giatman, C. Boudia, M. Muskhir, H. Maksum, and K. Krismadinata, “Development of Collaborative
Learning and Programming (CLP): A Learning Model onObject Oriented Programming Course,” Int. J. Mod. Educ.
Comput. Sci., vol. 16, Jun. 2024, doi: 10.5815/1ijmecs.2024.03.01.

Krismadinata, C. Boudia, J. Jama, and A. Y. Saputra, “Effect of Collaborative Programming on Students Achievement
Learning Object-Oriented Programming Course,” Int. J. Inf. Educ. Technol., vol. 13, no. 5, pp. 792—800, 2023, doi:
10.18178/1jiet.2023.13.5.1869.

L. Li, Z. Ma, L. Fan, S. Lee, H. Yu, and L. Hemphill, “ChatGPT in education: a discourse analysis of worries and
concerns on social media,” Educ. Inf. Technol., vol. 29, no. 9, pp. 10729—10762, Jun. 2024, doi: 10.1007/510639-023-
12256-9.

H. Jamil, “Equity and Fairness Challenges in Online Learning in the Age of ChatGPT,” in Proceedings of the 39th
ACM/SIGAPP  Symposium  on  Applied  Computing, Avila Spain: ACM, Apr. 2024, pp. 91-92. doi
10.1145/3605098.3636108.

M. Javaid, A. Haleem, R. P. Singh, S. Khan, and I. H. Khan, “Unlocking the opportunities through ChatGPT Tool
towards ameliorating the education system,” BenchCouncil Trans. Benchmarks Stand. Eval., vol. 3, no. 2, p. 100115,
2023.

C.Y. Lai, K. Y. Cheung, and C. S. Chan, “Exploring the role of intrinsic motivation in ChatGPT adoption to support
active learning: An extension of the technology acceptance model,” Comput. Educ. Artif: Intell., vol. 5, p. 100178, 2023.
E. Murgia, Z. Abbasiantaeb, M. Aliannejadi, T. Huibers, M. Landoni, and M. S. Pera, “ChatGPT in the Classroom: A
Preliminary Exploration on the Feasibility of Adapting ChatGPT to Support Children’s Information Discovery,” in
Adjunct Proceedings of the 31st ACM Conference on User Modeling, Adaptation and Personalization, Limassol Cyprus:
ACM, Jun. 2028, pp. 22—27. doi: 10.1145/8563359.8597399.

K. Hartley, M. Hayak, and U. H. Ko, “Artificial Intelligence Supporting Independent Student Learning: An
Evaluative Case Study of ChatGPT and Learning to Code,” Educ. Sci., vol. 14, no. 2, p. 120, 2024.

H. Truong, “ChatGPT in Education-A Global and Vietnamese Research Overview,” 2023.

M. Hosseini et al., “An exploratory survey about using ChatGPT in education, healthcare, and research,” Plos One,
vol. 18, no. 10, p. €0292216, 2023.

K. Ciampa, Z. M. Wolfe, and B. Bronstein, “CHATGPT in education: Transforming digital literacy practices,” J.
Adolesc. Adult Lit., vol. 67, no. 3, pp. 186—195, Nov. 2023, doi: 10.1002/jaal.1310.

M. Farrokhnia, S. K. Banihashem, O. Noroozi, and A. Wals, “A SWOT analysis of ChatGPT: Implications for
educational practice and research,” Innov. Educ. Teach. Int, vol. 61, no. 8, pp. 460—474, May 2024, doi:
10.1080/14708297.2023.2195846.

A. Ahmad, M. Waseem, P. Liang, M. Fahmideh, M. S. Aktar, and T. Mikkonen, “Towards Human-Bot Collaborative
Software Architecting with ChatGPT,” in Proceedings of the 27th International Conference on Evaluation and Assessment in
Software Engineering, Oulu Finland: ACM, Jun. 2023, pp. 279—285. doi: 10.1145/35934:34.3593468.

T. Fiitterer et al., “ChatGPT in education: global reactions to Al innovations,” Sci. Rep., vol. 13, no. 1, p. 15310, 2023.
T. T. A. Ngo, “The perception by university students of the use of ChatGPT in education,” Int. J. Emerg. Technol.
Learn. Online, vol. 18, no. 17, p. 4, 2023.

A. Saihi, M. Ben-Daya, M. Hariga, and R. As’ad, “A Structural equation modeling analysis of generative Al chatbots
adoption among students and educators in higher education,” Comput. Educ. Artif. Intell., vol. 7, p. 100274, Dec. 2024,
doi: 10.1016/].caeai.2024.100274.

A. Alshahrani, “The impact of ChatGPT on blended learning: Current trends and future research directions,” Int. J.
Data Netw. Sci., vol. 7, no. 4, pp. 2029—2040, 2023.

L. Mohebi, “Empowering learners with ChatGPT: insights from a systematic literature exploration,” Discov. Educ.,
vol. 3, no. 1, p. 36, Apr. 2024, doi: 10.1007/544:217-024-00120-y.

R. Bringula, “ChatGPT in a programming course: benefits and limitations,” in Frontiers in Education, Frontiers Media
SA, 2024, p. 1248705.

F. R. Baskara, “CHATGPT AS A VIRTUAL LEARNING ENVIRONMENT: MULTIDISCIPLINARY
SIMULATIONS,” in Proceeding of International Conference on Innovations in Social Sciences Education and Engineering,
2028, pp. 017-017.

Y. Dai, A. Liu, and C. P. Lim, “Reconceptualizing ChatGPT and generative Al as a student-driven innovation in
higher education,” Procedia CIRP, vol. 119, pp. 84—90, Jan. 2023, doi: 10.1016/].procir.2028.05.002.

A. Bengueddach, C. Boudia, and K. Bouamrane, “Interpretive analysis of online teaching labs constructed using
moodle during the pandemic period,” Heliyon, vol. 9, no. 5, p. €16007, May 2023, doi: 10.1016/j.heliyon.2023.e16007.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 5: 648-661, 2024

DOI: 10.55214/25768484.v815.1729

© 2024 by the authors; licensee Learning Gate



[397

[40]
[41]

[42]

[43]
C44]

[45]
[46]

[47]

661

T. Susnjak, “Beyond Predictive Learning Analytics Modelling and onto Explainable Artificial Intelligence with
Prescriptive Analytics and ChatGPT,” Int. J. Artif Intell. Educ., Jun. 2023, doi: 10.1007/540593-023-00336-3.

R. Yilmaz and F. G. K. Yilmaz, “Augmented intelligence in programming learning: Examining student views on the
use of ChatGPT for programming learning,” Comput. Hum. Behav. Artif: Hum., vol. 1, no. 2, p. 100005, 2023.

M. M. Rahman and Y. Watanobe, “ChatGPT for education and research: Opportunities, threats, and strategies,” Appl.
Sci., vol. 18, no. 9, p. 5783, 2023.

Y. Feng, S. Vanam, M. Cherukupally, W. Zheng, M. Qiu, and H. Chen, “Investigating Code Generation Performance
of ChatGPT with Crowdsourcing Social Data,” in 2023 IEEE 47th Annual Computers, Software, and Applications
Conference (COMPSAC), Jun. 2023, pp. 876—885. doi: 10.1109/ COMPSAC57700.2023.00117.

D. Cambridge, E. Wenger-Trayner, P. Hammer, P. Reid, and L. Wilson, “Theoretical and Practical Principles for
Generative Al in Communities of Practice and Social Learning,” in Framing Futures in Postdigital Education, A. Buch,
Y. Lindberg, and T. Cerratto Pargman, Eds., in Postdigital Science and Education. , Cham: Springer Nature
Switzerland, 2024, pp. 229-239. doi: 10.1007/978-3-031-58622-4_13.

T. Susnjak, “A Prescriptive Learning Analytics Framework: Beyond Predictive Modelling and onto Explainable Al
with Prescriptive Analytics and ChatGPT,” Int. J. Artif. Intell. Educ., vol. 34, no. 2, pp. 452—482, Jun. 2024, doi:
10.1007/540593-023-00336-3.

A. Alshahrani, “The impact of ChatGPT on blended learning: Current trends and future research directions,” Int. J.
Data Netw. Sci., vol. 7, no. 4, pp. 2029—2040, 2023.

J. Xu, D. Sun, and Y. Li, “Using Learning Analytics in Understanding College Students’ Behavior in ChatGPT-
Facilitated Programming Learning,” in Proceedings of the 18th International Conference of the Learning Sciences-ICLS
2024, pp. 75-82, International Society of the Learning Sciences, 2024.

H. Jamil, “Equity and Fairness Challenges in Online Learning in the Age of ChatGPT,” in Proceedings of the 39th
ACM/SIGAPP ~ Symposium  on  Applied  Computing, Avila Spain: ACM, Apr. 2024, pp. 91-92. doi
10.1145/38605098.3636108.

V. Bozi¢ and I. Poola, “Chat GPT and education,” Preprint, 2023.

D. Sun, A. Boudouaia, C. Zhu, and Y. Li, “Would ChatGPT-facilitated programming mode impact college students’
programming behaviors, performances, and perceptions? An empirical study,” Int. J. Educ. Technol. High. Educ., vol.
21, no. 1, p. 14, Feb. 2024, doi: 10.1186/541239-024-00446-5.

K. Hartley, M. Hayak, and U. H. Ko, “Artificial Intelligence Supporting Independent Student Learning: An
Evaluative Case Study of ChatGPT and Learning to Code,” Educ. Sci., vol. 14, no. 2, p. 120, 2024.

Z.Liu, Y. Ren, X. Kong, and S. Liu, “Learning Analytics Based on Wearable Devices: A Systematic Literature Review
From 2011 to 2021, J. Educ. Comput. Res, vol. 60, no. 6, pp. 1514—-1557, Oct. 2022, doi:
10.1177/07856331211064780.

M. Javaid, A. Haleem, R. P. Singh, S. Khan, and I. H. Khan, “Unlocking the opportunities through ChatGPT Tool
towards ameliorating the education system,” BenchCouncil Trans. Benchmarks Stand. Eval., vol. 3, no. 2, p. 100115,
20238.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 5: 648-661, 2024

DOI: 10.55214/25768484.v815.1729

© 2024 by the authors; licensee Learning Gate



