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the learning processes of Computer Science students. This study explores
the effects of Al on students at Nangarhar University, specifically examining
how Al tools enhance learning, academic progress, and professional
development. A quantitative approach was employed, collecting data from
217 Computer Science students via a structured questionnaire. The findings
Keywords reveal that 92.17% of students are familiar with Al, with ChatGPT being the
- Artificial Intelligence most commonly used tool (88.48%). Al has notably improved students'
learning experiences, particularly in areas like problem-solving (41.94%),
resource searching (22.58%), professional knowledge enhancement
(21.66%), and data analysis (12.44%). Most respondents (AY/\# ) reported
improved learning experiences due to Al integration. Al fosters motivation,
- Students independent thinking, and stress management. However, challenges were
identified, including reduced interest in traditional study methods (43.78%),
diminished innovation (18.43%), concerns over data accuracy (17.05%), and
privacy risks (4.61%). Despite these challenges, the overall sentiment
toward Al is mainly positive, with students acknowledging its
transformative role in education. The study concludes that while Al offers
substantial benefits in enhancing learning, addressing the challenges and
risks associated with its integration into the educational system is crucial to
ensure its effective and responsible use.
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INTRODUCTION

Artificial intelligence (Al) has brought significant changes to various fields of technology in
recent years. This technology has not only revolutionized industries but also led to significant
advances in education. In particular, computer science students are actively applying Al, as
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this technology adds a new dimension to their learning process and provides essential tools
for professional development (Geetha, 2024).

These days, society is progressively advancing toward an enormous preparation for
technological advancement in all circles (political, financial, instructive, social, etc.). This drift
of adjusting to unused mechanical interaction communities has made an assortment of
innovations that permit communication with the client, called "virtual assistants," which
utilize computer calculations to imitate human insights so that clients feel that they are
interacting with another individual. This concept is known as "artificial intelligence (Al)
(Garcia, 2023, p. 171). Based on this, the impacts of artificial intelligence (Al) are significant in
various fields, including the educational sector (Kong, 2021, p. 1). Within this sector, students
of the Computer Science Faculty benefit from Al more than others. Assessing the impact of
artificial intelligence (Al) on the learning process of the Computer Science Faculty students at
Nangarhar University is an important and essential research topic. In the digital era, the
application of artificial intelligence (Al) increasingly permeates every corner of the world. In
the digital era, the application of Al has rapidly integrated into the learning process, replacing
traditional teaching methods with innovative and effective approaches. Computer Science
students, in particular, are directly influenced by this technology, as Al forms a significant part
of their field of study.

Artificial intelligence (Al) has transformed education by enhancing teaching and learning
experiences. Despite the potential, introducing technology in educational contexts may lead
to challenges such as unease and anxiety, particularly during early interactions with new tools
(Almaiah et al., 2022). However, Al's role in addressing educational gaps and improving
pedagogical strategies is undeniable. By facilitating personalized learning paths, innovative
assessments, and enhanced communication environments, Al empowers educators to create
engaging and effective educational experiences (Almaiah et al., 2022).

For students, Al offers tailored content, on-demand tutoring, and automated feedback,
fostering personalized and inclusive learning environments that improve academic
performance and prepare learners for future careers (Geetha, 2024). Drawing from Lijia
Chen's (2020) analogy of innovation, Al shifts education beyond traditional norms, akin to
replacing horses with automobiles to achieve greater efficiency. The advent of technologies
like ChatGPT exemplifies this revolution, promising unprecedented advancements while
raising ethical concerns regarding decision-making, trust, and responsible use (Frechette,
2024). As education integrates these technologies, fostering a well-educated workforce
capable of navigating these changes becomes essential.

In recent years, the development of technology and the introduction of artificial
intelligence systems have opened new pathways in the educational environment, allowing
students to benefit by addressing their specific needs and characteristics in the learning
process. In particular, Computer Science students, whose field is inherently connected to this
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technology, can enhance the quality of their academic activities and studies through artificial
intelligence.

This research aims to examine the impacts of artificial intelligence on the learning process
of Computer Science students at Nangarhar University and to determine how this technology
can increase students' learning, expand their knowledge, and assist in their academic
progress. Additionally, this research will evaluate the challenges encountered during the
initial interactions of students with artificial intelligence technology, shedding light on the
existing opportunities and challenges related to using this technology.

This research could serve as an essential resource for a better understanding of the
effects of artificial intelligence in the educational environment of Nangarhar University's
Computer Science Faculty and for exploring its impact on students.

Artificial Intelligence (Al) is a field within computer science focused on creating machines
that can execute tasks necessitating human-like intelligence. (Lu, 2019). One of its subfields
is Generative Al, which utilizes machine learning models to make modern and unique
substances, such as pictures, content, music, and information, for preparing other machine
learning models. This innovation has differing applications in different areas, including the
craftsmanship era, substance creation, and indeed instructive settings; within the domain of
instruction, the utilization of Al has been progressively conspicuous (Zohair, 2024).

Like other universities globally, the Computer Science Faculty of Nangarhar University
students are confronting the latest advancements in modern technology. Specifically, the use
of Artificial Intelligence (Al) in the learning environment is increasing. Al provides vast
opportunities for facilitating learning, enhancing student engagement, and fostering
creativity. However, how this technology affects the learning process and outcomes is still
unclear.

Artificial Intelligence (Al) has emerged as a transformative force in the educational sector,
fundamentally altering the teaching and learning landscape. Several studies highlight the
benefits and challenges of integrating Al into education, particularly for Computer Science
students, who are consumers of these technologies and potential developers.

Kong (2021) highlights that the application of Al in education has replaced traditional
teaching methods with innovative and effective approaches. Al technologies improve
students' understanding of concepts, foster creativity, and enhance problem-solving skills,
making them crucial for Computer Science students who engage with advanced technical
topics.

Almaiah et al. (2022) emphasize Al's critical role in addressing learning gaps and improving
teaching strategies. They point out that Al-driven tools provide tailored content, personalized
feedback, and adaptive learning pathways, significantly contributing to students' academic
performance. These tools cater to individual learning needs, offering a more inclusive and
engaging environment.

41



Zirak et al. / Assessing the Impact of Artificial Intelligence on the Learning Process of Computer Science Students at Nangarhar University

Geetha (2024) underscores the importance of Al in creating personalized learning
experiences, highlighting how it allows students to progress at their own pace and access
customized resources. This is especially beneficial for Computer Science students, as Al
enables them to explore complex subjects through practical applications and advanced
simulations.

Frechette (2024) discusses the ethical considerations associated with Al integration in
education, such as data privacy, algorithmic bias, and the responsible use of Al tools. The
study stresses the importance of transparency, trust, and accountability in decision-making
processes when using Al technologies in academic settings.

Zohair (2024) identifies Al opportunities for Computer Science students, such as
improving innovation, creativity, and technical skill development. However, the study also
acknowledges students' initial challenges, including unfamiliarity with the tools and the
anxiety of adopting new technologies.

Castillo (2024) explores how Al transforms scientific research and teaching at the
university level. Their study emphasizes the benefits of Al in enhancing research efficiency,
improving data analysis, and supporting hypothesis generation. Al technologies like ChatGPT
have been instrumental in streamlining academic processes, making research more
accessible, and enabling better data management. The authors note that Al is increasingly
recognized for its potential to support learning by improving access to resources, providing
personalized guidance, and fostering deeper engagement with academic materials.

Bobula (2024) highlights the capabilities of ChatGPT and other Al tools in revolutionizing
student learning, particularly in the realm of personalized education. This study discusses how
Al can tailor learning experiences to individual students, providing customized feedback and
adjusting content based on each learner's progress. This means more targeted support for
university students, particularly in complex subjects requiring nuanced understanding, such
as computer science and the humanities. The study underscores Al's ability to facilitate self-
paced learning, which can be particularly beneficial in large, diverse student populations with
limited personalized attention.

Helen (2023) examines the rapid rise in Al-related publications in higher education and its
increasing integration into academic curricula. Their systematic review found that Al is widely
adopted across disciplines regarding language acquisition and writing skills. The authors
suggest that Al tools like Intelligent Tutoring Systems (ITS) and Al assistants reshape how
universities approach student assessments and feedback. Al's ability to predict student
performance and manage learning processes has been identified as an effective tool for
improving student outcomes and streamlining administrative tasks.

Slimi (2023) delves into the broader impact of Al on higher education, focusing on its
effects on teaching, learning, and the future workforce. Slimi emphasizes that Al technologies
assist in delivering personalized education and equip students with new skills for future
careers. The research highlights the potential of Al to help students acquire technical skills
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and knowledge that are highly relevant to the evolving job market. However, it also stresses
the importance of integrating Al ethically into educational programs, ensuring that it
enhances rather than replaces traditional learning methods. Ethical concerns such as data
privacy and algorithmic bias must be carefully addressed to avoid potential pitfalls in Al
adoption.

The literature review presents various studies on integrating Artificial Intelligence (Al) in
education, focusing on Computer Science students. However, some studies lack critical
analysis regarding Al's challenges, such as its impact on traditional learning methods, ethical
concerns, and the anxiety students may experience with new technologies. Many studies
emphasize Al's potential in enhancing learning outcomes, fostering innovation, and
supporting personalized education. However, contradictions emerge regarding the over-
reliance on Al, which could potentially diminish critical thinking and creativity. Our study
addresses these gaps by focusing specifically on the impact of Al on the educational
experience of Computer Science students at Nangarhar University, providing valuable insights
into how Al tools are used, their benefits, and the challenges students face within this context.

This research aims to explore how Computer Science students use Al tools and whether
these tools enhance the quality of their learning. The study also focuses on the role of Al in
various aspects of learning, such as knowledge acquisition, innovation, and problem-solving
abilities. Additionally, it is important to examine the potential challenges and limitations.

This research is significant as it will objectively and properly assess Al's positive and
negative effects on the learning experiences of Computer Science students of computer
science faculty at Nangarhar University. The study aims to achieve the following objectives:

1. To evaluate the degree to which Al technology enhances the learning experience of
Computer Science students.

2. To evaluate the impacts of Al on students' academic activities, knowledge, skills, and
academic progress.

3. To assess the challenges related to using Al in students' learning process.

RESEARCH METHOD

This study is a type of quantitative research, and data was collected using a self-developed
guestionnaire. The questionnaire was designed based on the research objectives and a review
of relevant literature. To ensure validity, the questionnaire's content was reviewed by
academic experts in education and artificial intelligence, who provided feedback on the clarity
and relevance of the items. To assess reliability, a pilot study was conducted with a small
group of students, and necessary adjustments were made based on their responses to
improve the consistency and clarity of the questionnaire. This research aims to understand
how using artificial intelligence (Al) affects computer science students learning at Nangarhar
University.
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Information was gathered using a simple questionnaire designed for students. It was
straightforward to understand and aimed to learn about their experiences, thoughts, and how
artificial intelligence affects their learning. For this study, from a population of 497, a sample
was taken from 217 students at the Computer Science Faculty of Nangarhar University. The
random sampling method ensured that the answers came from people with different
educational backgrounds and experiences.

The questionnaire had different parts: students' details, questions about using artificial
intelligence, and how it affects learning. The data was analyzed using Excel. The answers from
the surveys were studied using computer programs like Excel. This study examined different
answers to see how artificial intelligence affects learning, student involvement, creativity, and
skill development.

This study was limited to students from the Computer Science Faculty at Nangarhar
University, considering variations in social, cultural, and educational factors among the
participants. Ethical considerations were strictly followed: all students voluntarily
participated, the confidentiality of their personal information was preserved, and responses
were used solely for research purposes.

The choice of a quantitative, questionnaire-based approach was important because it
provided a structured and efficient means to gather a large amount of data across a diverse
group, enabling statistically sound conclusions about the impact of artificial intelligence on
students' learning experiences.

FINDINGS
Demography
Table 1 relates the demographic characteristics of the respondents.

Table 1. Demographic Characteristics of Study Participants

. Percentage
Variable Category Frequency
Gender Male 217 100%
Female 0 0%
Marital Status Unmarried 186 85.71%
Married 33 14.79%
Age 18-25 186 85.71%
26-35 30 13.82%
36-45 1 0.46%
46-55 0 0.00%
Department Software Engineering 72 33.18%
Information
78 35.94%
Technology
Information Systems 67 30.88%

All 217 participants in the study were male. Most were unmarried (85.71%) and between
18-25 years old (85.71%), indicating a predominantly young, single demographic. In terms of
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departmental distribution, most participants were from the Information Technology
department (35.94%), followed by Software Engineering (33.18%) and Information
Systems (30.88%).

Table 2 below demonstrates the level of Al familiarity among respondents, with 92.17%
reporting technology awareness. Among these individuals, 45% rated their knowledge as
high, 38% as low, while 12.4% and 4.7% rated it as extremely high and extremely low,
respectively—indicating a sound foundational understanding. Regarding Al tool utilization,
ChatGPT was the most widely used, with 88.48% of respondents reporting its use. Other tools
such as Google Bard (5.53%), Bing, and Bloom (combined 6.92%) had comparatively minimal
adoption.

Table 2. Familiarity with, Knowledge of, and Use of Al Technologies

Variable Category Frequency Percentage
Familiarity with Al Yes 200 92.17%
No 17 7.83%
Level of Knowledge .
Extremely High 16 12.40%
about Al
High 58 45.00%
Less 49 38.00%
Extremely Less 6 4.70%
None 0 0.00%
Type of Al Technology ChatGPT 192 88.48%
Use
Google Bard 12 5.53%
Being 2 0.92%
Bloom 5 2.30%
Other 2 0.92%
None 3 1.38%

Table 3 below data reveals the extent to which students use artificial intelligence (Al). A
significant majority, 79.72% (comprising 21.66% with "Extremely High" and 58.06% with
"High" knowledge), have a strong understanding or usage of Al. However, there is a smaller
group, 20.28%, with lower levels of familiarity, including 17.05% who have "Less" knowledge
and 2.30% who have "Extremely Less" knowledge. Only 0.92% of students report having no
familiarity with Al.

Table 3: Extent of Benefit Derived from Artificial Intelligence.

Extremely High High Less Extremely None
Less
47 126 37 5 2
Percentage 21.66 58.06 17.05 2.30 0.92

The data in Table 4 illustrate a substantial perceived impact of Artificial Intelligence (Al)
on students' learning processes, with 92.16% of respondents reporting high or extremely high
levels of improvement. Conversely, only a small proportion reported limited benefits—6.45%
indicating low or very low improvement, and 1.38% reporting no impact.
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Table 4: Positive Impact of Artificial Intelligence Technology on the Learning Process

Extremely High High Less Extremely Less None
76 124 12 2 3
Percentages 35.02 57.14 5.53 0.92 1.38

The data illustrated in Table 5 indicate that a substantial majority of students (88.94%)
reported high or extremely high familiarity with the role of Artificial Intelligence (Al) in the
teaching process, suggesting widespread recognition of its educational relevance. In contrast,
10.6% reported lower levels of familiarity, and only 0.46% indicated no exposure to Al.

Table 5: Improvements in the Learning Process with the Emergence of Artificial Intelligence

Extremely High High Less Extremely Less None
64 129 21 2 1
Percentage 29.49 59.45 9.68 0.92 0.46

Table 6 indicates that 87.10% of students perceive Artificial Intelligence (Al) as positively
influencing their learning motivation, with the majority reporting high or extremely high levels
of familiarity. In contrast, 11.52% reported lower familiarity and only 1.38% indicated no
exposure to Al.

Table 6: Perceived Impact of Artificial Intelligence on the Educational Process.

Extremely High High Less Extremely Less None
61 128 20 5 3
Percentage 28.11 58.99 9.22 2.30 1.38

Table 7 indicates that Al has the most significant perceived impact on students' ability to
solve academic problems, with 41.94% identifying this as the primary benefit area. Other
areas, including resource searching (22.58%), professional knowledge enhancement
(21.66%), and data analysis (12.44%), were also positively influenced, though to a lesser
extent. Only 1.38% of students reported no significant impact from Al.

Table 7: Students' Primary Purposes for Using Artificial Intelligence Tools in Learning

Enhancement of Solving Questions Search for Resources Data Analysis None
Professional

Knowledge
47 91 49 27 3
Percentage 21.66 41.94 22.58 12.44 1.38

Table 8 data shows that 88.48% of students perceive Artificial Intelligence (Al) as having
a high or extremely high impact on facilitating access to learning materials. In contrast,
11.52% reported minimal to no impact.
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Table 8: Ease Gained in Educational Materials through the Use of Artificial Intelligence in the Learning Process

Extremely High High Less Extremely Less None
49 143 22 2 1
Percentage 22.58 65.90 10.14 0.92 0.46

Table 9 data highlights that 78.34% of students perceive artificial intelligence (Al) as
having a high or extremely high impact on fostering independent and critical thinking.
Conversely, 21.66% reported limited or no impact.

Table 9: Impact of Artificial Intelligence on Independent and Critical Thinking Abilities in the Learning Process

Extremely High High Less Extremely Less None
49 121 35 9 3
Percentage 22.58 55.76 16.13 4.15 1.38

Table 10 data illustrates the impact of artificial intelligence (Al) in managing mental stress
during learning. A substantial majority, 84.79% (comprising 18.43% "Extremely High" and
66.36% "High"), indicates that Al plays a critical role in alleviating stress by streamlining
learning activities, enhancing efficiency, and reducing the cognitive load associated with
academic tasks. This reflects Al's effectiveness in fostering a stress-free learning environment.
On the other hand, 15.21% of students reported limited benefits, with 11.52% indicating
"Less" impact, 2.30% "Extremely Less," and 1.38% experiencing no impact.

Table 10: Impact of Artificial Intelligence Technology on Managing Mental Stress in the Learning Process

Extremely High High Less Extremely Less None
40 144 25 5 3
Percentages 18.43 66.36 11.52 2.30 1.38

Table 11 reveals that 43.78% of students perceive a decline in study motivation as the
primary challenge associated with Al in learning. Other concerns include diminished
innovation and critical thinking (18.43%), reduced data accuracy and reliability (17.05%), and
privacy risks (4.61%). Notably, 16.13% of respondents reported no challenges.

Table 11: New Challenges Introduced by Artificial Intelligence Technology in the Learning Process

Lack of Interest in Eliminating Loss of Data Threats to the None
Studying Innovation and Accuracy and Security of
Critical Thinking Reliability Personal
Information
95 40 37 10 35
Percentages 43.78 18.43 17.05 4.61 16.13
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DISCUSSION

The integration of Artificial Intelligence (Al) in education has shown promising outcomes,
particularly in enhancing learning experiences and academic performance, as evidenced by
the findings of this study and corroborated by previous literature. Al technologies, including
tools like ChatGPT, have become integral in the educational landscape, providing personalized
learning experiences and benefits for students, especially those in technical fields like
Computer Science.

This study revealed that most students (88.94%) perceive Al as positively impacting
teaching, with 92.16% reporting improved learning outcomes. This aligns with previous
research by Siu (2021) and Alimaiah et al. (2022), highlighting Al's capacity to replace
traditional teaching methods with more personalized, innovative approaches. Al tools, such
as ChatGPT, enhance students' understanding of complex subjects by providing tailored
feedback and adaptive learning pathways directly contributing to academic success. The
widespread use of ChatGPT, with 88.48% of participants incorporating it into their learning
routines, underscores Al's pivotal role in modern education.

The findings also show that Al significantly influences student motivation (87.10%) and
critical thinking (78.34%). This is consistent with the work of Geetha (2024), who discusses
how Al fosters creativity and supports the development of analytical skills. Al empowers
students to take control of their learning journeys by offering personalized feedback and
enabling them to explore learning materials at their own pace, fostering greater motivation
and engagement. Moreover, using Al to enhance problem-solving and question-solving
abilities (41.94%) aligns with the notion that Al can support students in navigating technical,
data-driven subjects that require a deeper understanding, as emphasized by (Zohair, 2024).

Another significant Al benefit highlighted in this study is its role in reducing mental stress,
with 84.79% of participants acknowledging its impact. The ability of Al tools to streamline
complex tasks, such as data analysis (12.44%) and resource search (22.58%), contributes to
alleviating stress by simplifying the learning process. This aligns with findings from Slimi
(2023), who underscores Al's potential to facilitate self-paced learning and improve overall
learning efficiency. By offering instant feedback and facilitating access to resources, Al helps
reduce the cognitive load on students, enabling them to focus on higher-order learning tasks.

Despite its apparent benefits, the study also revealed several challenges in integrating Al
into education. A substantial portion of participants (43.78%) expressed concerns about a
"lack of interest in studying" due to over-reliance on Al. This finding is consistent with
concerns raised by (Frechette, 2024), who discusses the ethical implications of Al use in
education, particularly regarding potential student disengagement and loss of independent
thinking. Al's ability to provide quick answers and feedback can create a reliance that might
diminish students' intrinsic motivation and problem-solving skills.

Another concern raised by 18.43% of participants was the potential "elimination of
innovation and critical thinking." This highlights a critical issue: while Al can facilitate learning,
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there is a risk that it may overshadow the need for students to develop innovative solutions.
Bobula (2024) also points out that while Al offers tailored educational support, it must be
used carefully to ensure that it does not replace the development of critical thinking and
problem-solving abilities.

Additionally, the study identified concerns related to the "loss of data accuracy and
reliability" (17.05%) and "threats to the security of personal information" (4.61%). These
challenges reflect ongoing debates in the literature regarding the ethical use of Al in
education. Frechette (2024) emphasizes the importance of ensuring transparency, trust, and
accountability when implementing Al tools, particularly in handling sensitive student data. As
Al becomes more embedded in educational systems, these concerns must be addressed to
maintain students' trust in these technologies.

The findings of this study underscore the potential of Al to revolutionize education,
particularly for Computer Science students who can leverage Al to explore advanced topics
and foster technical skills. However, it also highlights the need for careful consideration of its
challenges. To mitigate the risks associated with Al over-reliance, educational institutions
must focus on creating a balanced integration strategy that encourages Al tools while
fostering independent thinking, creativity, and problem-solving.

The results also highlight the importance of ongoing teacher training and curriculum
development to incorporate Al to enhance learning without replacing traditional teaching
methods. Helen (2023) suggests that the rapid adoption of Al across various disciplines
necessitates ongoing research into its long-term effects on education. Future studies should
focus on understanding Al integration's broader societal and ethical implications, particularly
around data privacy and algorithmic bias.

At the same time, it is important to acknowledge some limitations of this study. The
reliance on self-reported data may introduce biases, and the lack of sample diversity limits
the generalizability of the findings. Therefore, future research should aim to include a more
diverse participant group to understand better Al's effects across different demographics and
academic fields. Educators must also ensure a balanced approach when using Al for
personalized learning, ensuring it does not replace essential skills like critical thinking and
creativity. Moreover, addressing ethical concerns like data privacy will foster trust and
maximize Al's potential in educational settings.

CONCLUSION

In a nutshell, this study highlights the significant positive impact of (Al) on the learning
processes of Computer Science students at Nangarhar University while also addressing the
challenges that need to be managed for effective integration. Most respondents
demonstrated substantial awareness and utilization of Al, with ChatGPT standing out as the
most commonly used tool. This reflects Al's pivotal role in enhancing students' academic
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experiences, particularly in problem-solving, resource management, and overall learning
outcomes.

Al is perceived as an essential tool for fostering motivation, critical thinking, and stress
management, with many students reporting that it significantly supports independent
learning and engagement. These findings suggest that Al serves as an academic aid and a
driver for deeper and more meaningful interaction with educational material, resulting in
improved performance and learning quality.

Nevertheless, the study also reveals challenges associated with Al adoption. Concerns
such as diminished interest in traditional learning methods reduced innovation and critical
thinking, and data accuracy and privacy issues highlight the need for balanced integration.
These challenges underscore the importance of complementing Al tools with traditional
educational approaches to prevent over-reliance on technology and maintain essential
cognitive skills. Despite these limitations, the overall sentiment toward Al is overwhelmingly
positive, with most students recognizing its transformative potential in education. The
findings indicate that Al has become a cornerstone of modern learning, equipping students
with innovative tools to tackle academic challenges effectively.

In the future, other researchers could focus on exploring the long-term impact of Al on
students' learning across various academic disciplines, with a particular focus on how it affects
critical thinking, motivation, and performance over time. Researchers should consider
comparing the impact of Al across different demographics, including gender, age, and
socioeconomic background, to identify potential differences in its effectiveness. Additionally,
addressing the challenges identified in this study, such as data reliability, critical thinking, and
privacy concerns, would be crucial for the effective integration of Al in education.
Investigating Al's role in fostering collaborative learning, teacher-student interaction, and
supporting students with diverse learning needs could offer valuable insights. Finally, future
studies should prioritize the ethical implications of Al, particularly concerning data security,
and propose strategies to mitigate potential risks while maximizing its educational benefits.
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