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POTENTIALS OF CHATGPT IN COMPUTER
PROGRAMMING: INSIGHTS FROM PROGRAMMING
INSTRUCTORS

Anas Jebreen Atyeh Husain
AL al-Bayt University, Mafraq, Jordan

ABSTRACT

/Aim/Purpose This study aims to investigate the perceptions of programming instructors among tl)
Information Technology faculty members at AL al-Bayt University regarding the effectiveness of

ChatGPT in supporting the programming instructional process. This study also aims to explore their

experiences concerning the potential benefits and adverse impacts of such technology on students and

instructors.

Background Successfully integrating ChatGPT into programming instruction requires ad dressing its
advantages, disadvantages, and concerns of such emerging Al-based technology. However, balancing
the advantages and disadvantages, as well as addressing the concerns of using ChatGPT, poses critical
challenges. This research posits that the appropriate use of ChatGPT for programming instruction, along
with a careful weighing of its potential benefits against potential negative impacts, presents a promising
solution and is essential for its success. However, little is known about integrating ChatGPT into
programming instructional methods and their possible effects because of insufficient results from the
literature for genmeralization. Pedagogical designs considering teaching strategies and appropriate
measures should be added to the literature on integrating Al chatbots for programming instruction.

Methodology The research data were collected in this study through in-depth interviews with
programming instructors from the School of Information Technology at AL alBayt University. A
qualitative research design was adopted in this study to arrive at in-depth perceptions of IT programming
instructors on integrating ChatGPT into programming instruction. Convenience sampling was used to
select 12 programming instructors among IT faculty members who had familiarity with ChatGPT during
their programming instruction experience. A total of 26 one on-one interviews with the participants were
conducted personally to elicit de tailed and precise information on the advantages and disadvantages of
using ChatGPT for programming instruction. Each interview consisted of questions that aimed to
investigate the opinions and experiences of programming instructors on ChatGPT’s potential and
capabilities to complement traditional teaching methods, enhance students’programming learning, and
support instructors in their instruction. The data were accurately read and coded to identify relevant
themes and patterns from the participants’ answers to the research questions. A qualitative thematic
analysis was conducted to analyze the collected transcribed data through participant interviews.

Contribution Recommendations for Practitioners This study is the first to focus on the perceptions of
programming instructors and contributes to the ongoing discourse on the integration of AL, particularly
ChatGPT, in programming education. The contribution lies in highlighting the positive and negative

aspects of using ChatGPT and discussing the potential complementary role of ChatGPT alongside
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/lmditional teaching methods. The participants’ perceptions reported by this study provide valuabb

insights and evidence that could serve as a guide for the programming instructional process.

Findings The perceptions result in this study demonstrated several advantages of ChatGPT that make it
useful for the programming instruction process, including practical code applications, personalized and
interactive learning, a wide range of programming problems and alternative solutions, accessibility, no
programming knowledge required, debugging and feedback capabilities, and clear code explanations.
Indeed, the perceptions of the participants revealed that ChatGPT can enhance students’ learning by
providing personalized and interactive programming practices, assisting them in coding and program
writing, helping them practice the best solutions for real-life programming problems, and creating their
own programs and solutions. The participants’ perceptions also revealed the ability of ChatGPT to
support the efficiency of programming instructors and save their time and effort by providing new
instructional practices, helping address the individual learning needs of their students, assisting in
performance assessment, and recommending lesson plans and teaching strategies. By contrast, several
perceptions on the potential drawbacks and negatives of using ChatGPT in programming education were
reported, including inaccurate responses, undesired responses, response integrity, limited programming
resources, technology limitation, unstructured learning, and a lack of real programming elements.
Similarly, several concerns were revealed, including ethical and transparent use, privacy and security of
students’ data, social impact and replacement of human interaction, overreliance, and controlling
students’ online behavior. Overall, the participants suggested a complementary role for ChatGPT that
balances its potential benefits against its negative impacts to best enhance traditional programming
teaching methods.

Recommendations for Practitioners The perceptions recommend practitioners develop new teaching
strategies, cur riculum designs, in-class activities, and course outlines for programming curricula
incorporating ChatGPT efficiently. Practitioners also need to mitigate the adverse effects of ChatGPT
and embrace such Al technologies rather than banning them in several ways. Additional effort is required
from instructors to assign programming tasks that require applying programming knowledge and critical
thinking instead of simple or trivial tasks that can be obtained directly. Instructors and students should be
upskilling their competencies and practices to meet the critical thinking and question-asking
competencies required to satisfy the new demands of Al technology with appropriate support from their
institutes. IT faculties need to adopt a teaching approach with a complementary role for ChatGPT that
balances its potential benefits against its negative impacts to best enhance traditional programming
teaching methods and maximize its benefits for students and instructors.

Recommendations for Researchers Researchers need to understand the factors enhancing the
integration of ChatGPT and the ways of designing and implementing teaching strategies compatible
with such Al technologies. Researchers are recommended to explore the impact of ChatGPT on other
learners and subjects and its effects on their critical thinking and creativity.

ImpactonSociety  The perceptions in this study are helpful for instructors, students, and curricu

lum developers, provide additional knowledge on integrating Al chatbots into their courses, and offer
valuable input for developing effective use of Al in programming instruction and pedagogical practices.
The perceptions could positively influence the job market and contribute to the development of human

(apilal by equipping learners with the latest technologies and programming technologies. /
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Future Research Additional research should be conducted to explore and measure the effect of
ChatGPT on students’engagement and class collaboration. Further experimental studies on other topics
in different environmental variables are also recommended.

Keywords  computer programming, programming instructors, ChatGPT, programming in struction

INTRODUCTION

Programming skills are a critical requirement for the development of primary business fields, espe cially
in education. All business fields, including education, are moving toward digitalization and require
individuals with high-level programming skills (Eteng et al., 2022; Gonzalez-Pérez &
RamirezMontoya, 2022; James, 2021). Computer programming is an essential capability for learners to
develop and excel in their personal and professional lives and provides them with higher opportunities in
the Al-equipped world. Consequently, learners, teachers, and educational institutes need to integrate the
latest technologies into their educational processes, i.e., programming instruction. Programming skills
play an important role in education by fostering critical thinking and problem-solving skills and
improving computational thinking with digital confidence. In response, educational systems enforce
programming learning on a broad scale, which extends to students other than IT disciplines and across
several subjects and levels (Alam, 2022; Husain & Al-Shayeb, 2023; Strawhacker & Bers, 2019).
Programming learning is crucial for creativity and innovation. Individuals with solid programming
skills, even if not software developers, can understand the digital environment and solve problems in
many areas of life (Liuetal., 2022; Suetal.,2022).

Common approaches for programming teaching require cooperation among students to provide
adequate education. However, students are reluctant to work with others for programming learning and
consider cooperation a challenge, especially on group projects (Lopez-Pimentel et al., 2021; Malik et
al., 2020; Sullivan & Strawhacker, 2021; Wei et al., 2021). Passive students in teamwork are treated
equally to active students with suitable contributions (Yilmaz et al., 2020). Individual programming
learning can help overcome such challenges and support each student in creatively participating in
programming tasks. Indeed, the hands-on programming approach can be helpful for students to learn
and practice programming (Handur etal., 2016; Yilmaz & Karaoglan Yilmaz, 2023).

Computer programming is a complex field that requires additional supplementary effort from students to
understand and grasp its concepts and from teachers to deliver the learning objectives. For example,
additional knowledge is required on data structures and algorithms, as well as familiarity with the latest
technologies to understand abstract concepts, debugging, and troubleshooting. Students with advanced

programming experience need new programming problems and examples in addition to those from
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limited traditional sources. Personalized learning that enables participation in programming tasks is
also an important requirement. Indeed, additional support with the latest technological approaches that
provide personalized and interactive programming learning with instant feedback may be more helpful
for students to better handle its complexity (Yilmaz & Karaoglan Yilmaz, 2023). With the inability of
several traditional approaches to improve programming teaching and learning, Al-based chatbots, such
as ChatGPT, have emerged as a promising solution that helps address such requirements and overcome

its challenges.

Al-based chatbots, such as ChatGPT, offer a personalized and interactive learning experience through
their ability to respond to various types of programming prompts, generate human-like and immediate
responses, and tailor the responses to the needs of each individual. ChatGPT can also generate diverse
programming examples and alternative code solutions. The instant feedback and immediate responses
by ChatGPT can provide the required materials, practices, and examples that illustrate programming
concepts and demonstrate challenging programming issues, especially programming tasks such as code
completion and correction, code prediction, code optimization, error detection, and fixing (Raman et al.,
2023). Personal interaction with ChatGPT can provide customized learning experiences with abilities,
such as an unlimited number and type of questions, search for advanced programming topics, adapt to
individual needs, and provide the required materials, practices, and examples supporting the learning

process.

However, the way to deploy such new emerging tools within the programming classroom and their
implications are not well understood (Ngo, 2023). ChatGPT can produce written work, but it may not
necessarily improve high-level skills required for programmers, such as problem-solving and critical
thinking (Qureshi, 2023). Several concerns have been raised about ChatGPT, such as its ability solve
educational tasks and assignments, quizzes, and exams (Mohamed, 2023). A research gap exists
regarding the specific insights and recommendations for IT faculty members (i.e., programming
instructors) regarding the potential benefits and drawbacks of integrating ChatGPT into programming

instructional methods.

Addressing such concerns can help develop pedagogical practices and effective programming tion
significantly. Little is known about the role of ChatGPT and its capabilities for programming instruction
from the viewpoints and experiences of programming instructors. According to recent Al studies, it is
crucial to understand the implications and appropriate employment practices of Al technologies in
computer programming instruction for efficient integration that improves learning outcomes (L. Chen et

al., 2020; Hargreaves, 2023; Sun & Hoelscher, 2023). IT faculty members and programming instructors
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and complement traditional programming instructional methods. From this point of view, this study
aims to investigate the perceptions of programming instructors from IT faculty members at AL al-Bayt
University about the effectiveness of ChatGPT in supporting programming instruction, as well as reveal
its advantages and disadvantages for students’ learning and instructors’ instruction. Participants’
perceptions may lead to superior Al-based educational tools for programming and provide insight into
the opportunities and challenges of its integration with traditional teaching methods. This aims to

accomplish its objectives by addressing the following questions:

RQ 1: What are the advantages and benefits of using ChatGPT in programming instruction for students
and instructors, as identified by programming instructors?

RQ 2: What are the disadvantages and concerns of using ChatGPT in programming instruction for
students and instructors, as identified by programming instructors?

RQ 3: How can ChatGPT be integrated within traditional programming instructional methods to

enhance students’ learning and the efficiency of instructors, as identified by programming instructors?

However, integrating ChatGPT into programming instructional methods and understanding their
possible effects are limited and require more attention. Pedagogical designs with appropriate teaching
strategies and measures should be added to the literature on integrating Al chatbots for programming
instruction. This study is the first to focus on the perceptions of programming instructors and tributes to
the ongoing discourse on the integration of Al, particularly ChatGPT, in programming education. The
contribution lies in highlighting the positive and negative aspects of using ChatGPT and discussing the
potential complementary role of ChatGPT alongside traditional teaching methods. The participants’
perceptions reported by this study provide valuable insights and evidence for researchers, practitioners,
and educators regarding the issues of using ChatGPT and guide designers to apply appropriate
measures, which add a valuable dimension to the existing literature. These perceptions could serve as a

guideline for the programming instructional process.

BACKGROUNDAND LITERATURE

Solid programming education is necessary for students’ success during their degree by increasing their
technology awareness and improving their job creativity in the current digital world (Dorotea et al.,
2021; Noh & Lee, 2020). Programming skills are essential for students to conduct problem-solving with
analytical and algorithmic thinking, which ultimately improves their personality, academic, and work
performance (Agbo et al., 2019; Tikva & Tambouris, 2021). As programming education progresses,

students first learn fundamental programming concepts and languages to gain coding skills for simple
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programs. Students then move toward more complex programming concepts that depend on data
structures and algorithms to increase their ability to test, debug, and maintain pro gramming solutions

for real-world programming problems (Gordon et al., 2022; Siegfried et al., 2021).

A wide range of programming online platforms and programming tools enable individuals to access
programming instruction and learn software development skills (Lindberg et al., 2019; Zinovieva et al.,
2021). Codecademy, Udemy, and Coursera platforms offer various programming courses ranging from
beginners to advanced levels (Oktavia et al., 2018; Sharov et al., 2021). Such programming
environments attract and help students improve their programming skills and understand its concepts.
However, they focus on a specific programming topic and require some prior programming knowledge.
Al-based language models, which differ from such programming environments and tools, can interact
with people using their natural language, do not require prior knowledge, and offer different methods for
programming learning (Jalil et al., 2023; Yilmaz & Karaoglan Yilmaz, 2023). ChatGPT, which is an
ordinary Al chatbot, uses natural language processing and machine learning technologies to understand
and respond to users’ needs in their natural language without using specific syntax or concepts (OpenAl,
2023). This approach facilitates programming learning for learners without programming knowledge
(Surameery & Shakor, 2023).

The integration of ChatGPT in an educational context has been studied to investigate its benefits
challenges for revealing valuable insights into its impact (Lo, 2023). Halaweh (2023) emphasizes the
need for responsible implementation strategies when integrating ChatGPT into educational settings,
which acknowledges the risks of overreliance and the generation of inaccurate information. BaidooAnu
and Owusu Ansah (2023) discuss the benefits of ChatGPT in promoting teaching and learning, including
personalized instruction, critical thinking development, and reduced teacher workload. Sok and Heng
(2023) comprehensively review the benefits and risks associated with ChatGPT in education and
research, emphasizing the need for mitigation strategies and the integration of other tools and resources.
Furthermore, Geerling et al. (2023) discuss the potential impact of ChatGPT on for mal assessments in
higher education. Mhlanga (2023) provides insights into the responsible and ethical use of ChatGPT in
education, highlighting the need for transparency, fairness, and privacy protection. Adiguzel et al.
(2023) examine the transformative potential of ChatGPT in revolutionizing education through
personalized learning and interactive experiences. Farrokhnia et al. (2023) use the SWOT analysis to
outline the strengths and weaknesses of ChatGPT and discuss its opportunities for and threats to

education.

The effectiveness of ChatGPT may vary across subjects. According to Lo (2023), the performance of
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factory (e.g., programming) to unsatisfactory (e.g., mathematics). Researchers have explored the
potential of ChatGPT in the education of different subjects, such as mathematics (Sanchez-Ruiz et al.,
2023; Wardat et al., 2023), economics and finance (Geerling et al., 2023), and medical education (Arif et
al.,2023; Khan et al., 2023; Lee, 2023). However, a noticeable gap exists in the application of ChatGPT
within programming education (Zheng, 2023). The current literature lacks substantial attention to the
effective integration of ChatGPT within traditional programming instruction methods and its support to
students and teachers. Several studies have focused on useful applications for Al models like ChatGPT
in program coding to explore its potential to take over the role of programmers (Zarithonarvar, 2023).
For instance, research has explored the potential roles of ChatGPT in coding and reported several useful
applications, such as code generation (Kashefi & Mukerji, 2023), code optimization (Biswas, 2023),
code documentation (Haleem et al., 2022), code review (Jalil et al., 2023), and debugging assistance

(Surameery & Shakor, 2023).

Accordingly, given that the focus of this study is on computer programming pedagogical context, the
capabilities of ChatGPT for programming education have been investigated concerning several useful
and specific predetermined perspectives, such as solving questions of the software testing curriculum,
automatic bug fixing in code, application in engineering education, a support tool for HTML code, and
the future of common programming practices (Rahman & Watanobe, 2023). Yilmaz and Karaoglan
Yilmaz (2023) investigated the effect of using ChatGPT for programming education on students’
computational thinking skills, programming self-efficacy, and motivation. The results revealed the
ability of ChatGPT to benefit the students and improve their computational thinking skills,
programming self-efficacy, and motivation. E. Chen et al. (2023) leveraged ChatGPT to provide
programming code explanations for students to improve their programming skills effectively. Jalil et al.
(2023) examined the performance of ChatGPT in answering practical questions for the software testing
curriculum. The results revealed that ChatGPT can be used effectively in software testing and training
because it responds to most questions and provides correct or partially answers with correct
explanations in half of the cases. Surameery and Shakor (2023) examined ChatGPT’s ability to solve
programming bugs. They indicated that ChatGPT can play a positive role in solving programming bugs
by providing debugging assistance, bug prediction, and bug explanation to help solve programming
problems. Tian et al. (2023) assessed the performance of ChatGPT in programming assistants,
especially code generation, program repair, and code summarization. Their research indicated that
ChatGPT handles typical programming challenges with the ability to summarize explanations of
incorrect code effectively. Qureshi (2023) evaluated and addressed the prospects and obstacles
associated with utilizing ChatGPT as a tool for learning and assessment in fundamental programming

courses. The results revealed ChatGPT’s ability to improve academic performance and help attain high

Journal of Information Technology & Education System (Volume- 10, Issue - 2 May - August 2025) Page No. 7



ISSN No. 2456-348X

scores. Logozar (2023) investigated ChatGPT’s ability to solve fundamental programming tasks in C
and C++ languages and used it on a freshman programming test. The results revealed that ChatGPT
passes the exam with very good grades, which outperforms most students by providing high-quality

solutions with the ability to adapt or change their solutions according to additional demands.

Indeed, the considerable research reviewed in this study demonstrates several benefits of using
ChatGPT in programming education and its efficiency in supporting students to perform learning tasks,
including skill enhancement (Biswas, 2023; Yilmaz & Karaoglan Yilmaz, 2023), motivation (Huang et
al., 2023), and learning outcomes (Qureshi, 2023). The ability of ChatGPT to provide fast, correct, and
high-quality code solutions is also reported (Logozar, 2023). Meanwhile, several limitations to using
ChatGPT in programming are observed, including potential biases and the inability of ChatGPT to
process visual information; privacy and security issues when exposing students’ information to
ChatGPT during their interactions; and misuse of ChatGPT by obtaining ready solutions without
understanding (Fiialka et al., 2023; Rahman & Watanobe, 2023). Megahed et al. (2023) found that
ChatGPT may generate incorrect programming codes and cannot accurately detect and resolve
programming errors. ChatGPT may surpass requests by providing code suggestions and additional
information, which may be inaccurate, without asking. ChatGPT lacks emotions and reflections about

students’behavior and engagement (Tlili etal., 2023).

However, studies that explicitly focus on the integration of ChatGPT in programming instruction and
explore the potential benefits, issues, and challenges are lacking. The potential benefits of incorporating
ChatGPT into programming instruction, such as personalized feedback, code generation, and improved
problem-solving abilities, deserve further investigation. Building upon its efficiency in several
educational domains, ChatGPT holds promise as a valuable tool for enhancing students’ programming
learning experiences and supporting their instructors. Therefore, the gap in the existing literature can be
filled by exploring and evaluating the use of ChatGPT in programming education. This research enables
educators and learners in programming to harness the potential of ChatGPT while addressing the

specific challenges and requirements of the field.

In response, this study proposes to explore programming instructors’ perceptions of ChatGPT to reveal
potential benefits, capabilities, and concerns of its integration with programming education. Extensive
discussion with programming instructors during the interviews is critical to obtain rich details and
reveal further hidden or unexpected insights that may not have been highlighted previously.
Programming instructors have practical experience and observations with a large number of students,

either in a programming laboratory or classroom. In the context of this study, experience and
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observations are obtained from programming instructors during interaction and collaboration with their
students while using Al technologies for programming learning. In fact, programming provide the
necessary theoretical programming knowledge in the classroom that is aligned with the learning
outcomes, and students usually use ChatGPT during their study as a complementary tool to answer a
wide range of programming questions and inquiries to enhance programming learning. The instructors
might use ChatGPT to generate cases and problems and act as mentors to guide and support students by
monitoring and controlling their usage to ensure they obtain the right knowledge properly. Thus, the
perceptions and attitudes of instructors toward the ChatGPT experience are connected with their

knowledge of its benefits, capabilities, and concerns that might impact their overall experience

This observation is evident in a recent study by Mohamed (2023), where ten faculty members perceive
ChatGPT as a valuable tool for complementing and enhancing traditional teaching methods. They
acknowledge the usefulness of ChatGPT in providing rapid and accurate responses to a range of
questions, while others express concerns that ChatGPT might hinder students’ development of critical
thinking and research skills. Another study by Qasem et al. (2023) found that faculty members perceive
ChatGPT as an essential tool for language learning that enhances students’ language skills and promotes
their active learning. Kohnke (2023) reported that faculty members believe that Al chatbots provide
personalized feedback to students to improve their skills. Moreover, a study by Hew et al. (2023)
revealed that faculty members appreciate the convenience and accessibility of Al chatbots in providing
immediate responses, which help save time and reduce workload for students and teachers. Tlili et al.
(2023) investigated stakeholders’ perceptions of the use of ChatGPT in education. The participants
perceived ChatGPT as useful, which suggests that ChatGPT is efficacious in increasing the chances of
educational success and has a satisfactory degree of quality and accuracy of information. However, the
participants raise several ethical concerns (e.g., plagiarism and cheating) and educational concerns (e.g.,

appropriateness and absence of emotions).

Precisely for programming education, Zheng (2023) gathered perspectives from students and feed back
from the instructor (i.e., the author) on using ChatGPT to learn Python programming for data science
education. Part of his survey investigated the ability of ChatGPT to produce high-quality programming
coding with little or no human effort. The results show that half of the students provide satisfactory
results, and they believe ChatGPT can help produce programming codes. Zheng stated that ChatGPT
can produce perfect answers for popular algorithms but may not work effectively for complex ones.
Padilla et al. (2023) extracted information and insights from students regarding their use of ChatGPT in
programming learning to investigate the benefits and challenges. The study revealed several benefits of

employing ChatGPT for programming, including efficient coding, understanding complex codes, and
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and its capability to be used as a problem-solving tool. However, Padilla et al. highlighted critical issues

and challenges, such as data privacy and ethical concerns, tendencies, and contextual understanding

limitations.

Table 1. Comprehensive summary of previous studies on ChatGPT applications

Research focus

Perspective

Study

Perceptions on

ChatGPT

General educarional context

(Tlili et al., 2023)

Specific educational context

(Hew et al., 2023; Kohnke, 2023;
Mohamed, 2023; Qasem et al.,
2023)

Programming education, students’
perceptions only

(Padilla et al., 2023; Zheng, 2023)

Programming education,
instructors’ perceptions

This study

Invcﬁtigatt/ evaluate

the programming
capabilities of ChatGPT
from a particular
perspective

Computational thinking skills,
programming selt-efficacy, and
motivation

(Yilmaz & Karaoglan Yilmaz,
2023)

Programming code explanation

(E. Chen et al., 2023)

Software testing and training

(Jalil et al., 2023)

Solving programming bugs

(Surameery & Shakor, 2023)

Programming assistant: code (Tian et al., 2023)
generation, program repair, and

code summarization

Academic performance in (Qureshi, 2023)

programming

Solving C++ programming tasks (Logozar, 2023)

This study

Multiple and comprehensive
programming perspectives

Nevertheless, several research gaps have been identified and addressed in this study. First, little is
known about the integration of Al into programming instruction, especially ChatGPT, without
addressing its potential benefits and adverse impacts on programming education. Among the few
existing studies, insights and perceptions of programming instructors based on their practical
experience and observations during programming teaching are lacking. Specific insights and
recommendations for integrating ChatGPT with traditional programming teaching methods and its

capability to enhance students’ programming learning and support their instructors are also missing.

This study is conducted to fill such gaps in research with several unique contributions that diverge from
prior research. This study is the first to focus on the perceptions of programming instructors that serve as
guidelines for efficient integration of Al, particularly ChatGPT, in programming education. This study
addresses both positive and negative aspects of using ChatGPT and discusses the potential

complementary role of ChatGPT alongside traditional teaching methods. This study provides
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comprehensive, valuable insights and recommendations that help exploit and maximize ChatGPT’s
benefit and mitigate its adverse impacts. This research posits that a balanced approach between the
potential benefits and negative impacts of ChatGPT can improve programming instruction and better
aid students, instructors, and other traditional programming teaching methods. this concept,
understanding the capabilities of ChatGPT and addressing its advantages and concerns contribute

significantly to successful integration within programming instruction.

METHODOLOGY

The research data in this study was collected through in-depth interviews with programming instructors
from the School of Information Technology at AL al-Bayt University. A qualitative research design was
adopted in this study to arrive at in-depth perceptions of programming instructors on the integration of
ChatGPT into programming instruction. A convenience sampling was used to select twelve
programming instructors among IT faculty members who were familiar with ChatGPT during their
programming instruction experience. The interviews were conducted several times with each
participant according to the data collection requirements. Thus, 26 in-depth interviews with the
participants were conducted personally to elicit detailed and precise information regarding the
advantages and disadvantages of using ChatGPT for programming instruction. Each interview
consisted of questions to investigate their opinions and experiences concerning its potential and
capabilities to complement traditional teaching methods, enhance students’ programming learning, and
support instructors in their instruction. Consequently, the data collected from the interview questions
were processed and analyzed using qualitative thematic analysis to identify patterns and themes and

provide valuable insights into the potential role of ChatGPT in programming education.

PARTICIPANTS

The participants in this study were programming instructors selected from the faculty members in the
School of Information Technology at AL al-Bayt University. The selection was based on their
experience in programming instruction and familiarity with ChatGPT, which allows for a practical
exploration of its capabilities and potential benefits and concerns. Faculty members with extensive and
recent experience in teaching various programming languages to students at different levels over the
past few years were selected to ensure rich responses and diverse perspectives. In addition, although the
participants were chosen carefully to ensure the reliability of the findings, their familiarity with
ChatGPT was further investigated using a scale ranging from one (indicating a lack of familiarity) to five

(indicating a high level of familiarity). With an average familiarity score of 3.75, the convenient sample
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sample comprised 12 qualified participants for the study (Croker, 2009). In other words, 12 participants
with adequate experience in programming instruction and familiarity with ChatGPT were included and
considered in the study sample among the IT faculty members (i.e., 34 members). The number of
participants adopted aimed to obtain an in-depth understanding of the phenomenon and enrich the
findings of this study (Merriam & Tisdell, 2015). This convenience sampling assisted in capturing the
essence of the subjects’ experiences, discerning shared patterns, and developing themes (Creswell &
Creswell, 2017).

As shown in Table 2, 12 participants with significant and varying levels of experience in computer
programming instruction, including males and females, who held an MA or PhD in IT-related fields,
were interviewed. Each participant was interviewed personally, at least once, to elicit detailed and
precise information about the advantages and disadvantages of using ChatGPT for programming
instruction and to investigate his/her opinions and experiences regarding its potential and capabilities to
complement traditional teaching methods, enhance students in programming learning, and support
instructors in their instruction. Participants with varying levels of experience and qualifications help
reveal valuable insights from different perspectives and varied viewpoints with rich, comprehensive,

non-biased opinions.

Table 2. Study participants (Programming Instructors: Pls)

Participants ~ Gender  Qualification Experience/ Familiarity with
(Pls) years ChatGPT
PI1 Female MSc in Computer Science 18 5
PI 2 Male MSc in Computer Science 13 4
PI3 Female Ph.D. in Computer Science 5 3
PI 4 Male Ph.D. in Computer Science 4 5
PI5 Male Ph.D. in Computer Science ) 4
Pl 6 Male Ph.D. Information Systems 12 4
P17 Female Ph.D. Computer Information Systems 15 2
PI & Female MSc in Information Systems 8 3
PIY Female MSc in Information Systems 11 2
PI 10 Male MSc in Computer Information Systems 6 5
PI 11 Male MSc in Computer Information Systems 5 5
PT12 Male Ph.D. in Computer Information Systerms 11 3
DATA COLLECTION

The data on the implications of integrating ChatGPT into programming teaching methods and their most
important advantages and disadvantages for students and instructors were obtained from the selected
participants, who were programming instructors, through in-depth and detailed personal interviews.

Each interview session lasted approximately 40 minutes on average and was transcribed for analysis.
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Interviewing is a useful technique when conducting a phenomenological study of a few selected
individuals because it helps participants provide their insights and share their experiences. Interviews
offer convenience and speed features as a valuable and efficient method for qualitative research,
especially when the study sample participant works within the same institute (Meda et al., 2023;
Merriam & Tisdell, 2015). Accordingly, extensive discussions with programming instructors during the
interviews were conducted carefully and repeatedly to obtain rich details and reveal further hidden or
unexpected insights that may not have been previously highlighted. The interviews were conducted

several times with each participant according to the data collection requirements.

DATAANALYSIS

A qualitative thematic analysis method was used to analyze carefully and rigorously the collected
transcribed data through participant interviews. The data were read and coded accurately to identify
relevant themes and patterns from the participants’ answers corresponding to the research questions.
Consequently, the generated codes were categorized into more extensive themes and carefully analyzed
to explore the connections and relationships between themes and subthemes. Such a comprehensive
systematic method facilitates a comprehensive and profound understanding of the obtained data and

provides robust insights and valuable findings that contribute significantly.

ETHICAL CONSIDERATIONS

All participants were informed and consented to this study, with the ability to withdraw from the study at
any time. Each participant in the study was assigned a pseudonym to ensure confidentiality and

anonymity throughout the study.

INTERVIEW INSTRUMENT

The research interviews serve as the primary instrument in this study, which consists of questions
designed to address the research objectives. These in-depth interviews consist of several questions
developed to investigate the experiences and perceptions of programming instructors from the IT
faculty members at AL al-Bayt University regarding the effectiveness of ChatGPT in supporting
programming instruction and uncover its potential benefits and adverse impacts on students and
instructors. The interview questions were developed based on relevant and reliable sources, such as
literature reviews, previous studies, and expert opinions. In addition, unambiguous and simple words,

phrases, and concepts that are acceptable and understandable to the participants were adopted. This
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approach supports the design of unbiased, non-leading, and neutral questions that do not influence or

manipulate responses.

The first question was developed to provide the advantages of using ChatGPT in programming in
struction. The second question focused on the enhancement effect of ChatGPT on students’ learning
experiences in programming instruction. The third question explored the use of ChatGPT to support the
efficiency of programming instructors during the instructional process. The fourth question asked about
the disadvantages and drawbacks encountered while using ChatGPT for programming instruction. The
fifth question addressed the concerns and potential ethical or privacy issues related to integrating
ChatGPT within programming instruction. The sixth question explored the integration of ChatGPT with
traditional programming teaching methods for its enhancement. The last question asked participants to
provide their predictions on the future role of ChatGPT in developing programming instruction. The
responses were transcribed and analyzed carefully to understand programming instructors’ perceptions

and insights into the role of ChatGPT as a programming instructional tool for students and instructors.

Consequently, the interview questions were reviewed and validated by a jury of experts in technology-
based learning and programming instruction to ensure validity. The jury of experts evaluated the ability
of the interview questions to gather responses that satisfied the research questions and fulfilled the
objectives of the study. Consequently, the jury specified certain issues and provided syntactic and
semantic suggestions and advice, including deleting, merging, and replacing specific aspects to improve
the clarity and relevance of the interview questions. Finally, after performing the required updates and
modifications for improved validity, the jury approved the validity of the questions and their

appropriateness and consistency with the research objectives.

RESULTS
The responses and perceptions of the programming instructors are summarized and presented in the

following sections according to the research questions.

ADVANTAGES OF USING CHATGPT FOR PROGRAMMING INSTRUCTION

Several advantages and benefits of using ChatGPT in programming instruction for students and in
structors were identified by the participants. The obtained perceptions were organized into themes to
construct an overall understanding of the instructors’ experience regarding the main advantages of
programming instruction. For example, one participant states, “One amazing thing about ChatGPT is its

ability to provide a program code for a specific problem, that is, n factorial, with several programming
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languages upon request. This feature enables students to compare the programming languages,
understand their strengths and weaknesses, and select a language that is best suitable for that
programming problem.” Accordingly, the advantages of using ChatGPT as perceived by most
programming instructors as themes are listed in Table 3. Most programming instructors agree on
essential benefit themes, including practical applications, personalized learning, a wide range of
programming problems and alternative solutions, interactive learning, accessibility, no programming

knowledge required, debugging and feedback, and clear explanations.

Table 3. Advantages of using ChatGPT for programming instruction

Practical applications ChatGPT can execute program code and provide the output result.
This fearure allows students to apply their theoretical knowledge prac-
tically by running any code, trying the resules, and repeatedly modifying
upon request. This helps understand programming coneeprs beteer and
demonstrates more accurate and appropriate code-writing guidelines.
Indeed, students can perform self-evaluation and test their code before
submigsion. Accordingly, students become more confident when writ-
ing programming tasks and assignments.

Personalized learming ChatGPT can provide customized learning expenences by talloring the
resources, examples, and feedback to each student’s unique needs, ac-
cording to individual characteristics. This feature improves the learning
experience of students,

Wide range of ChatGPT trains on a vast knowledge base using diverse resources such

programming problems  as leaming marerals, examples, and online programming courses. This

and alternative solutions  training enables learners to gain experience with a wide range of pro-
gramming problems and alternative solutions. As a result, the program-
ming proficiency of the students is enhanced.

Interactive learning ChatGPT allows learners to ask and search advanced topics about pro-
gramming and generate programmer-like and immediate responses.
Learners obtain interactive learning when engaped in conversational in-
formation exchanges. This feature helps increase the motivation and
engagement of the students.

Accessibility ChatGPT can be accessible without installing any specific tool or soft-
ware. Therefore, it is an accessible, cost-effectve, and tme-efficient
programimning |L':1rni[1;_j alternative.

N programming Learners can interact with ChatGPT using their natural and under-

knowledge required standable language. This feature allows fresh students, even those with
10 PrOZramming knowwledge, to underseand programming concepts
and solve ]‘.ll'ﬂhl.l.']‘ﬂﬁ. Aceordingly, the learning progress of propran-
ming for students ar different levels is facilivared.

Debugping and feedback  Interactions with ChatGPT allow learners to focus on primary pro-
gramming skills like debugging, fixing errors, and receiving code sugp-
gestions explained practically through real-world cases. This helps stu-
dents obtain and follow informal programming rules and best practices

to improve their programming tasks and assipnmenes.
Clear I.':i]?]ﬂ[]ﬂl‘iiJ]’lF,"l ChatGPT pr-;n'm{u:-c clear and n1u]1ip|u alternative demonstradons for
Demonstrations challenging programming issues, This feature helps students artain ad-

vanced levels of understanding in programming,

Journal of Information Technology & Education System (Volume- 10, Issue - 2 May - August 2025) Page No. 15



ISSN No. 2456-348X

In addition, to obtain more useful insights with rich details, the participants were asked precisely to
provide their thoughts regarding the ability of ChatGPT to enhance students’ programming learning.
The programming instructors have different perspectives on the enhancing effect of ChatGPT on
programming learning for students. One instructor perceived ChatGPT as an important tool providing
interactive programming practices, such as completing the code, suggesting code solutions, and
reducing syntax errors. These personalized interactive practices may help students improve their
programming skills and increase their confidence in writing programs and projects. The responses of
two instructors indicate the helpfulness of ChatGPT in coding and program writing assistance by
offering students prompt and precise feedback on their programming performance. Other instructors
address the ability of ChatGPT to provide student-wide opportunities to practice the best solutions for
real-life programming problems rather than a textbook or limited in-class programming sources.
Another response reports the ability of ChatGPT to significantly boost student motivation and
engagement in the programming learning process when they can modify the code to create their own
programs and solutions for programming assignments. For instance, this participant states, “One
common case [ am observing involves students asking for program code to solve a problem. They then
use this code as a new prompt for ChatGPT to test the output. With each execution, students modify the
code to observe and understand the functionality. Having such in-depth programming learning
capability in real-time, anytime, and anywhere is interesting.” This feature results in a positive and
dynamic learning environment. In summary, all participants agree that students can have a new and
exciting way of learning programming when ChatGPT is integrated properly into the programming
curriculum, and it will significantly impact their writing program proficiency and software

development.

Furthermore, in the same context, the participants were also asked precisely to provide their thoughts
regarding the ability of ChatGPT to support the efficiency of programming instructors during their
programming instruction. The participants indicated several capabilities and features for ChatGPT that
can be used to support and improve their efficiency in the programming instructional process. One of the
instructors stated that ChatGPT could help instructors evaluate and assess students’ performance by
providing accurate, immediate feedback about their assignments and programming task performance.
This feature can save their time and reduce their effort, especially for a large number of students. Some
instructors consider ChatGPT helpful for instructors by enhancing their students’ engagement in
programming tasks anytime, anywhere, especially before lectures. This way helps reduce instructional
effort and enables instructors to use class time effectively to address other complex new programming
issues. Other instructors believe that ChatGPT can assist instructors in the instructional and explanation

process by creating diverse and more real-life and realistic programming examples and demonstrations
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as anew method for delivering programming instruction. One of the participants viewed ChatGPT as an
instrument that may help instructors identify difficulties where learners are struggling and provide better
solutions and personalized student recommendations based on their data. This feature allows instructors
to improve their instructional practices. Another respondent believed that ChatGPT can help instructors
address the individual learning needs of their students by offering customized feedback and guidance for
each student. Accordingly, instructors can provide more individualized instruction. Finally, one
participant believed that ChatGPT might help programming instructors manage classes by providing
helpful teaching strategies, offering efficient lesson plan recommendations, and preparing quizzes and
exams. For example, this participant reported, “I am using ChatGPT to support the instructional design
and provide an outline for my lectures by reminding me of what necessary programming skills and
concepts should be included.” In conclusion, integrating ChatGPT into programming instructional

methods can support instructors’ activities, save time, and reduce effort.

DISADVANTAGES AND CONCERNS OF USING CHATGPT FOR PROGRAMMING
INSTRUCTION

Several disadvantages perceived by the participants were organized into themes for better organization
and simplicity. For example, one participant stated: “The accuracy of the responses of ChatGPT depends
on the type of questions provided. If the question is too general and lacks context, then the responses will
not be satisfactory and cannot solve the programming problem totally. Providing questions that are
sufficiently specific is critical, and I think this task is difficult for students.” Accordingly, the
disadvantages of using ChatGPT, as perceived by most programming instructors as themes, are
presented in Table 4. Most programming instructors agree on the disadvantage themes, including
undesired answers, limited resources (data structures and algorithms), technology limitation,
unstructured learning, inaccurate feedback, response integrity, and a lack of actual programming

elements.
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Table 4. Disadvantages of using ChatGPT for programming instruction

Inaccurate responses Errors in recommendations and mnaccurate feedback chat
ChatGPT potentially provides for programming questions
represent an 1ssue for educators. ChatGPT might generate
inaccurare o incorrect code thar does not work properly when
entered into programming software.

Undesired responses Owing to the poorly formartted question or the complexity of the
problem, ChatGPT may not understand all types of questions and
thus give an undesired answer. This answer may be correct and
can be executed through programming software, but it is
incomplete to satisfy the requested programming problem
requirements. Additonal effort from students is needed to
compare and validate the output.

Response integrity The provision of alternative answers, which contradict previous
answers on the same programming inquiry, can confuse students
and reduce the reliability of the provided code.

Limited programming resources  ChatGPT may provide insufficient information on all
programming algorithms and data structures to answer some
programming questions. Therefore, learners may need o search
for additional resources or tools to address their issues.

Technology limitation Technical limirations create issues such as processing overhead
requirements, slow response time, or the need for a high-quality
connection, which may negatively impact the learning experience.

Unstructured learning Learners may use CharGPT for PEOCIATITING tOpIcs raﬂdr}m]}'
without a structured approach. No specific guidance or plan is
available for learners to follow during knowledge acquisition,
especially when studying programming topics ourtside the
classroom. This inadequacy requires additional learning
management effort to achieve their learning goals.

Lack of real programming ChatGPT does not provide a natural environment for

elements programming applicntirmﬁ for learners to execute and test their
tasks. Learners may need to search for additonal tools to run and
manage the coding of their programming projects, especially for
developing GUI-based applications.

The programming instructors express several concerns regarding the integration of ChatGPT into
programming instruction. One major concern reported by several instructors is the potential abuse of
ChatGPT by students seeking easy-to-obtain programming solutions, especially unmotivated students.
Ethical concerns arise when students rely mainly on programs and codes generated by ChatGPT without
developing the necessary skills. ChatGPT can facilitate cheating by providing ready solutions for
programming assignments and tasks, which undermines students’ efforts to think or understand. The use
of such solutions and tasks must conform to ethical and transparent practices to improve student
achievement. Two participants expressed concerns about the privacy and security of students’ data.
Privacy concerns arise from the exposure of students’ private information to ChatGPT through

repetitive interactions, especially when all conversations are stored, reviewed, and used to improve the
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improve the ChatGPT system. Another social impact concern expressed is the potential for ChatGPT to
provide interaction, guidance, and support that might replace human instructors’ interaction. Human

interaction is necessary for students’ development.

Similarly, another instructor expressed concern about losing sight of teacher interaction and its
importance for students, especially in the early stages of programming teaching. The over-reliance
concern is observed by instructors when their students rely on ChatGPT to complete assignments, find
errors, and receive code suggestions on all other tasks. This over-reliance can negatively affect their
critical thinking, problem-solving, and programming skills, which ultimately lowers their creativity. For
instance, one participant states, “I noticed several students depend on ChatGPT to solve all required
programming tasks and assignments by obtaining ready and high-quality solutions. This availability
limits their ability to achieve learning objectives and hinders the development of critical thinking skills.”
Other instructors are concerned with controlling students’ online behavior while surfing the web using
ChatGPT during either in-class or out-class time. Students can be distracted easily, and such technology
can be misused to obtain ready solutions, especially for simple or trivial programming tasks, quizzes,
and even programming exams. In conclusion, the instructors emphasize that addressing these
challenges is crucial. They stress the importance of taking action to reduce negative impacts, minimize
errors, and benefit students. Using ChatGPT for programming instruction should be approached
carefully. The potential benefits of ChatGPT should be weighed against its negative impacts on the

learners before integration.

ROLE OF CHATGPT IN ENHANCING TRADITIONAL PROGRAMMING TEACHING
METHODS

All participants stated a complementary role for ChatGPT alongside traditional methods of program
ming instruction instead of replacing them. ChatGPT can use other traditional programming resources
in different ways. One instructor expressed the potential of ChatGPT to provide a dynamic learning
source represented by rich and unlimited programming examples and problems that complement
standard examples. This instructor stated, “I can generate a limited number of examples during the
instruction of a specific programming aspect, such as a nested for loop. However, ChatGPT enables me
to obtain several practical examples immediately to better illustrate the applications of such aspects
within an actual program. I can execute each example, illustrate the output, and respond to any question
practically.” Two instructors consider ChatGPT a learning source that can complement traditional
programming instruction methods by providing new programming cases, problems, and solution

practices with the latest updates, which is possible inside and outside the classroom. Students can study
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programming through direct resources such as textbooks, lectures, and videos. ChatGPT helps them
learn additional programming skills through new real-life programming problems. One participant
stated, “Students can have additional opportunities for dealing with real-life programming case studies
and more diverse programming problems. They can provide precise prompts that deeply focus on their
issues for ChatGPT, without any limit, until it is resolved.” Another response stated that students can
receive prompt feedback on their programming tasks and assignments as guidance for the best solutions.
Some instructors also note that ChatGPT can complement and enhance traditional programming
teaching methods by providing additional explanations and clarifications of programming concepts,
syntax, and functions, which can be helpful for learners, particularly beginners, to understand the

programming.

Some other participants viewed ChatGPT as a complementary tool that aided students in a better
understanding and practicing of programming. ChatGPT facilitates the transition from simply reading
programming examples to executing the code and trying out the results in several ways with multiple
dynamic code alternatives. Students can input the desired code as prompts for ChatGPT, even if it
contains errors, and then obtain the output result. This feature helps students apply and practice what
they have learned and perform and practice programming skills, such as writing, completing, enhancing
the code, and fixing errors through interaction with ChatGPT. Several responses about students’
interaction with ChatGPT and its ability to support traditional instructional methods are presented. Even
guidelines to ask and inquire about the ChatGPT appropriately can be a concern for several disciplines.
Students can overcome this issue in the programming learning case. The reason is that the requirements
and inquiries in programming instruction are clear and precise, including inputting specific code to find
errors, suggesting or generating alternative code, executing the code, and checking the output. Indeed,
students can prompt and inquire about ChatGPT for their programming learning requirements. Dealing
with the responses of ChatGPT is also less complex and understandable due to the nature of the obtained
feedback and responses, which can be a program code, specified errors in the code, and even new

suggested code, all of which are clear and direct to understand.

The last respondents perceive that the feature of ChatGPT that allows students to describe their desired
learning needs and requirements using their natural language and perform self-learning studies is
helpful for appropriateness for various students’ levels and backgrounds. In summary, according to the
instructors, ChatGPT can complete other traditional programming resources by providing a dynamic
and practical learning source, prompt feedback about programming performance, and additional

explanations and illustration programming skills, which enhance the appropriateness of learning.
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The programming instructors stated their beliefs on the future role of ChatGPT in programming
instruction to obtain a complete picture and overall vision. The participants agreed on the central role of
ChatGPT in the future of programming instruction. Specifically, ChatGPT will become a more
sophisticated and effective tool for programming instruction and assessment, providing students with
personalized and interactive learning experiences. ChatGPT offers improved assessment, a more
integrated component of programming instructors’ activities, a tool for training, a tool for enhancing
software development, a tool for error detection and fixing, and a tool for improving programs and
coding. For example, one of the participants stated, “With the continued development of ChatGPT and
its abilities to understand each student’s capabilities and learning style, and its ability to simulate and
visualize the output responses, ChatGPT is expected to become a compulsory requirement in higher
education, especially in the programming discipline. This expectation is due to the customized
responses that best support students to understand data structures and advanced programming concepts

creatively.”

Indeed, the participants asserted the critical role of ChatGPT in providing students with personalized
and effective learning experiences while also serving as a resource for programming instructors.
ChatGPT is becoming a valuable resource for programming instructors in creating lesson plans and
designing programming tasks and exercises tailored to individual student needs. ChatGPT can also
assist in grading and provide insights into student progress, which allows instructors to track better and
address areas of difficulty. These critical roles can be enhanced as ChatGPT improves its ability to adapt
to individual learning styles for the development of critical thinking and problem-solving skills.
Improvements in human-like interaction can also increase engagement and motivation among learners

and enhance the connection with programming instruction.

Meanwhile, although ChatGPT can be a helpful tool, it cannot replicate the unique perspectives and
experiences that human instructors bring to the classroom. Some are skeptical about ChatGPT’s ability
to replace human instructors entirely in the future. ChatGPT should be used with other teaching methods
and tools and under instructors’ supervision to mitigate its concerns and limitations. The limitations of
ChatGPT should be considered and used appropriately to supplement, rather than replace, human

interaction and engagement in programming instruction.

DISCUSSION

This section explores the ability of ChatGPT to enhance programming instruction based on the

perceptions of IT faculty members, especially programming instructors. Precisely, it identifies the
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effectiveness of ChatGPT in supporting the programming instructional process and explores its most
important advantages and disadvantages for students and instructors. The discussion provides insights
into the best ChatGPT practices in programming teaching by summarizing the findings of the study. The
participants’ perceptions related to the first research question suggest that the most essential benefits of
ChatGPT for enhancing programming instruction are practical applications, personalized learning, a
wide range of programming problems and alternative solutions, interactive learning, accessibility, no
programming knowledge is required, debugging and feedback, and clear explanations. Indeed,
programming instructors indicate debugging and feedback insight as an advantage that offers the ability
to interact with ChatGPT and focus on debugging, fixing errors, and code suggestions as primary
programming skills. This perception is consistent with earlier results by Surameery and Shakor (2023)
that indicate the ability of ChatGPT to help solve programming bugs by providing debugging assistance,
bug prediction, and bug explanation. In addition, the advantage of interactive learning is reported due to
ChatGPT'’s ability to motivate students when engaged in conversational programmer-like information
exchanges. This perception concurs with those of Yilmaz and Karaoglan Yilmaz (2023), who find that
ChatGPT can support students and improve their motivation toward programming. The potential of
ChatGPT to provide clear explanations regarding challenging programming issues, as perceived by the
programming instructors, is in line with the observation of Jalil et al. (2023), who examine and prove the
ability of ChatGPT to provide correct answers with correct explanations for the majority of given
programming questions and tasks. However, the other advantages found in the current study are new

insights that diverge from existing literature and contribute to programming instruction.

To this end, the participants’ perceptions reveal that integrating ChatGPT into traditional programming
instructional methods is essential for students and instructors. The results of the interviews reveal that
ChatGPT has the potential to enhance students’ learning and support the efficiency of their instructors in
programming instruction. The participants state that ChatGPT can support students during their in-class
or out-of-class programming learning by providing personalized and interactive programming
practices, assisting them in coding and program writing, helping them practice the best solutions for
real-life programming problems, and creating their own programs and solutions. This feature can help
develop their programming skills, increase their confidence in writing programs, and lead to a positive
and dynamic learning environment that boosts motivation and engagement. The potential of ChatGPT to
enhance students’ learning by assisting them in coding and program writing concurs with the results in
previous research (E. Chen et al., 2023; Logozar, 2023; Tian et al., 2023), which affirms the ability of
ChatGPT to explain programming code for students, provide programming assistance through code
generation and program repair, and offer high-quality solutions for fundamental programming tasks.

Similarly, the potential of ChatGPT to enhance students through personalized and interactive
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programming practices concurs with the findings of Qureshi (2023), who demonstrates a positive effect
of incorporating ChatGPT on students’ programming practices to improve their academic performance.
However, helping students practice the best solutions for reallife programming problems and creating

their own programs and solutions are unique insights revealed in the present study.

The participants provided exclusive insights into the abilities of ChatGPT to enhance the program ming
instructors and support them in their programming instructional tasks, which contributes new

findings to this study. ChatGPT helps instructors save time and effort by providing new instructional
practices and addressing the individual learning needs of their students. ChatGPT also assists in

performance assessment and recommends lesson plans and teaching strategies.

By contrast, several perceptions on the potential drawbacks and concerns of using ChatGPT in
programming education are reported, including inaccurate responses, undesired responses, response
integrity, limited programming resources, technology limitation, unstructured learning, and a lack of
real programming elements. The programming instructors indicate inaccurate responses to ChatGPT
due to the common program errors they obtain through student assignments. This perception is
consistent with those of Jalil et al. (2023) and Megahed et al. (2023), who indicate that ChatGPT
generates incorrect programming codes and fails to detect and resolve errors. This perception also
concurs with Mogali’s (2023) earlier results, who obtained several errors and inaccurate information
from ChatGPT when used for educational purposes. The limited programming resource disadvantage is
perceived through a few cases where ChatGPT may not have sufficient information regarding specific
newly emerging algorithms to respond. This insight is supported by Perkins (2023), who indicates that
ChatGPT has limited knowledge and may fail to provide up-to-date responses. The other themes are key

contributions from the participants of the current study exclusively for programming instruction.

Similarly, several concerns are revealed, including ethical and transparent use, privacy and security of
students’ data, social impact and replacement of human interaction, over-reliance, and controlling
students’ online behavior. However, such concerns revealed in this study are consistent with earlier
findings in the literature that are discussed as common concerns about integrating ChatGPT but
discussed within general educational contexts rather than emphasizing programming and its
consequences and their mitigating details. For example, Mhlanga (2023) discusses ethical concerns for
integrating ChatGPT in education. Privacy of students’ data is indicated by Tlili et al. (2023) when
revealing sensitive data through their interaction with ChatGPT. The social impact and ability of

ChatGPT to replace humans are stressed by Adiguzel et al. (2023). Relying on ChatGPT to perform all
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educational tasks without mental effort is asserted by Sok and Heng (2023). The theme of controlling

students’ online behavior is uniquely mentioned in the present study.

Ultimately, regarding ChatGPT’s role in enhancing traditional programming teaching methods, the
participants suggest a complementary role for ChatGPT that balances its potential benefits against its
negative impacts to best enhance traditional programming teaching methods. These perceptions are
consistent with those of Mohamed (2023), who revealed that ChatGPT can complement traditional EFL
teaching methods in different ways. Indeed, the participants’ perceptions in the present study indicate
that the successful integration of ChatGPT in programming teaching can complement and support their
instructional methods, including providing students with additional and more diverse real-life
programming problems with multiple alternative solutions, performing additional programming skills,
receiving instant feedback and guidance on their programming tasks, obtaining additional explanations
and programming examples, and trying the results practically in several ways. Indeed, the ability of
ChatGPT to help students perform additional programming skills and provide additional explanations
and programming examples is in line with the findings of E. Chen et al. (2023), who indicate the
efficiency of ChatGPT in providing programming code explanations for student and improving their
programming skills. The other insights are contributions provided by the participants in the current

study specified for teaching programming languages.

In summary, the participants’ perceptions reveal new benefits for integrating ChatGPT into
programming instruction that diverges from existing literature and contributes to programming
instruction, including practical applications, personalized learning, a wide range of programming
problems, and alternative solutions, and no programming knowledge is required. The abilities of
ChatGPT to help students practice the best solutions for real-life programming problems and create their
own programs and solutions are unique insights revealed in the present study. Moreover, participants
provide exclusive insights into the abilities of ChatGPT to efficiently enhance the programming
instructors by saving time and effort, providing new instructional practices, helping address the

individual learning needs of their students, and managing class tasks.

Comparatively, the participants’ perceptions reveal new potential drawbacks and limitations of using
ChatGPT in programming education that diverge from existing literature, including undesired
responses, response integrity, technology limitation, unstructured learning, and a lack of real
programming elements. Furthermore, several concerns are revealed, including ethical and transparent
use, privacy and security of students’ data, social impact and replacement of human interaction, over-

reliance, and controlling students’ online behavior. Overall, the participants suggest a complementary
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role for ChatGPT that balances its potential benefits against its negative impacts to best enhance
traditional programming teaching methods and maximize its benefits for students and instructors.
However, challenges and limitations of using ChatGPT, such as the inability to draw and create visual

arts, process multiple tasks, and lack of emotion, are not fully addressed by the participants of this study.

The participants’ perceptions in this study indicate that ChatGPT supports the programming
instructional process and is helpful for students and their instructors in programming teaching and
instruction. Understanding the capabilities and advantages of ChatGPT, as well as learning how to ask
questions systematically and creatively, helps maximize the programming outputs generated from
ChatGPT. This understanding can help provide better solutions to programming problems and offers
advanced opportunities to enhance students’ understanding of problem-solving and algorithmic
thinking. Students can be assisted in solving complex programming problems and continue to receive
high-quality programming learning through ChatGPT to accelerate their programming knowledge
(Rahman & Watanobe, 2023). Similarly, instructors can use ChatGPT to arrange an instructional plan
for programming teaching and prepare topic-related content, presentations, and questions for quizzes
and exams. The perceptions recommend that careful consideration of the disadvantages and cerns is
crucial. Integrating ChatGPT into educational contexts should be approached cautiously to ensure
ethical use and maximize the benefits derived from ChatGPT (Mhlanga, 2023). The advantages and
disadvantages of ChatGPT need to be weighed carefully, and several measures should be taken to
maximize the benefits of ChatGPT and minimize potential negative impacts. Educating students and
instructors on ethical concerns, assigning advanced tasks requiring human intervention and critical
thinking to prevent cheating, promoting independent programming learning and practice, protecting
student privacy, and fostering necessary thinking skills are helpful measures to mitigate the negative
impacts of ChatGPT. Awareness of each concern and its suitable measures help protect students and
ensure that ChatGPT enhances learning outcomes and benefits students and instructors to mitigate its
negative impacts and ensure that it complements human instructors rather than replacing them.
Ultimately, this feature ensures that students continue to receive high-quality programming learning,

which facilitates the teaching process.

CONCLUSION

This study aimed to investigate the perceptions of faculty members, especially programming
instructors, at AL al-Bayt University on the effectiveness of ChatGPT in supporting the programming
instruction process. Another aim was to explore their experiences with the potential benefits and adverse

impacts of such technology. The participants’ perceptions in this study demonstrate several advantages
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of ChatGPT that make it useful for the programming instruction process, including practical code
applications, personalized and interactive learning, a wide range of programming problems and
alternative solutions, accessibility, no programming knowledge required, debugging and feedback
capabilities, and clear code explanations. By contrast, several perceptions on the potential drawbacks
and negatives of using ChatGPT in programming instruction are reported, including inaccurate retion,
unstructured learning, and a lack of real programming elements. Similarly, several concerns are
revealed, including ethical and transparent use, privacy and security of students’ data, social impact and
replacement of human interaction, over-reliance, and controlling students’ online behavior. Overall, the
participants suggest a complementary role for ChatGPT that balances its potential benefits against its
negative impacts to best enhance traditional programming teaching methods. However, they believe
successfully integrating ChatGPT into the programming instruction process requires a balanced

approach between potential benefits and negative impacts to better aid their students and instructors.

This study is the first to focus on the perceptions of programming instructors during their experience and
their students using ChatGPT in programming extensively. The contribution lies in highlighting the
positive and negative aspects of using ChatGPT and discussing the potential complementary role of
ChatGPT alongside traditional teaching methods. The study concludes that, although faculty members
perceive several limitations and concerns for integrating ChatGPT, a cautious approach that
appropriately balances potential benefits against negative impacts before integrating ChatGPT into
learning can significantly mitigate their adverse effects and achieve quality programming instruction.
Understanding the capabilities of ChatGPT to exploit, as well as its concerns to overcome, helps
maximize the programming outputs generated from ChatGPT. This understanding can help provide
better solutions to programming problems and offers advanced opportunities to enhance students’
understanding of problem-solving and algorithmic thinking. Students can be assisted in solving
complex programming problems and continue to receive high-quality programming learning by
ChatGPT to accelerate their programming knowledge. Similarly, the instructors can use ChatGPT to
arrange an instructional plan for programming teaching and prepare topic-related content,

presentations, and questions for quizzes and exams.

Exploring programming instructors’ perceptions from their field of experience enables gaining valuable
and unique insights and evidence for practitioners such as policymakers, instructional designers, and
educators, which guide and help incorporate Al technologies efficiently. For instance, the participants’
perceptions reveal several essential benefits of integrating ChatGPT into programming instruction that
can enhance students’ learning and support the efficiency of their instructors. These perceptions

recommend practitioners exploit and maximize such benefits by developing new teaching strategies,
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curriculum designs, in-class activities, and course outlines for programming curricula that in corporate
ChatGPT efficiently. The potential drawbacks, limitations, and concerns of using ChatGPT in
programming education that have been explored in this study also provide guidance for practitioners to
take appropriate actions to mitigate their adverse effects. Indeed, practitioners are required to embrace
such Al technologies rather than banning them. Additional effort is required from instructors to assign
programming tasks that require applying programming knowledge and critical thinking instead of
simple or trivial tasks that can be directly obtained. Instructors and students should improve their
competencies and practices to meet the critical thinking and question-asking competencies required to
satisfy the new demands of Al technology with appropriate support from their institutes. IT faculties
need to adopt a teaching approach with a complementary role for ChatGPT that balances its potential
benefits against its negative impacts to best enhance traditional programming teaching methods and

maximize its benefits for students and instructors.

The implications of the participants’ perceptions show that actual improvement in programming
instruction can be attained through a cautious approach that appropriately balances potential benefits
against negative impacts before integrating ChatGPT into learning. This way can significantly mitigate
their adverse effects and achieve quality programming instruction. Integrating Al chatbots is essential,
given that it enables students to improve their programming skills, critical thinking, and problem-
solving skills. These perceptions are consistent with the current trend in Al-based technologies for
education in different disciplines, which emphasizes the importance of incorporating such technology to

improve students’ 2 1 st-century skills to succeed today.

The limitations encountered in this study may represent opportunities for future research. Thus, further
research is required to investigate the efficacy of using ChatGPT on other topics in different
environments. We recommend paying close attention to designing strategies and alternatives that suit
ChatGPT to achieve better results. We also recommend examining the effect of ChatGPT on important
attributes, such as motivation, engagement, and achievement of students. Controlling students’ behavior
during the in-class use of ChatGPT and using an appropriate design for tasks and assignments that best
suit the subject and the students are additional challenges for consideration. Ultimately, this study
recognizes sample size and subject area as limitations. Replicating this study on a larger scale, in various

settings, and on other academic courses from other schools and universities is recommended.
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ABSTRACT

/Aim/Purpose The purpose of this systematic review is to identify and analyze the current findings %
empirical research on the use of ChatGPT in school and higher education.

Background As Al reshapes education, the adoption of ChatGPT has the potential to revolutionize
teaching and learning in school and higher educational settings. Meanwhile, substantial ethical
questions and practical challenges are raised by the implementation of such technology at these
educational levels, which must be carefully considered.

Methodology To address the research questions, a systematic literature review (SLR) was con ducted
based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) protocol.
As part of the SLR, articles published between January 2023 and January 2024 were sought. The search
query consisted of the various Boolean operators and search terms. The search was conducted in Scopus,
Web of Science, ProQuest, SSRN, ERIC and DOAJ, Science Direct, Springer Link, Taylor & Francis, and
IEEEXplore. Additionally, a manual search was carried out in scientific journals focusing on the field of
emerging technologies in education. Of the 1,653 articles identified, 77 were selected through the
application of inclusion and exclusion criteria. After reviewing the abstracts of the selected studies, 50
articles were included in the review.

Contribution This SLR presents an innovative exploration of ChatGPT's potential in both university
and school education. By examining its performance, ethical implications, and impact on student
outcomes, the review provides a valuable resource for educators and researchers. It not only updates
existing knowledge but also provides new insights into educational practices and use cases.

Findings The study revealed that while ChatGPT can enhance students’ cognitive performance and
critical thinking skills, its capacity for deep, creative, and complex problem-solving is limited.
Additionally, ethical challenges such as academic integrity violations, copyright infringements, and the
propagation of biased content were identified.

Recommendations for Practitioners  Practitioners are encouraged to foster a culture of prompt
engineering and Al literacy among educators and students, enabling the effective integration of Al
conversational agents into educational settings while addressing potential limitations and ethical
concerns.

Recommendations for Researchers Researchers should direct their efforts towards more empirical
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research evidence in the domain of K-12 education with a specific focus on both secondary and primary

education.

Impact on Society ChatGPT and similar tools have the potential to revolutionize education. Their
effective integration can create more engaging and effective learning experiences, preparing students for
the future.

Future Research Further investigation is needed in terms of the use of advanced conversational Al
models in the areas of primary education and ethical frameworks, which are underrepresented as well as
in non-formal, informal, and special education settings

Keywords artificial intelligence, chatbot, ChatGPT, formal education, ethical issues, institutional
framework, systematic literature review, PRISMA

. J

INTRODUCTION

In recent years, our daily lives have been inundated with a multitude of Artificial Intelligence (AIl)
applications and artifacts, often without our conscious awareness. Programs such as internet search
engines, smartphone digital assistants, automated translation tools, GPS navigation systems, and
autonomous vehicles rely on Al and contribute to facilitating our lives (European Commission, 2022;

European Parliament, 2023).

As an integral part of society, education is undergoing a digital transformation as it harnesses the power
of Al (Bozkurt et al., 2021). Combining theoretical knowledge with practical application, the science of
Artificial Intelligence in Education (AIED) focuses on developing foundational theories for integrating
Al into educational systems while simultaneously creating tools aimed at enhancing the learning

experience and improving learning outcomes (Holmes & Porayska-Pomsta, 2022).

While the initial use of AIED can be traced back to the late 1970s (Self, 1974), significant advancements
in the field emerged in the early 2000s (Villan & dos Santos, 2023). However, factors such as improved
computational infrastructure, algorithm development, advancements in CPUs and cloud computing,
increased research investments, and growing demand from industries integrating Al technologies have
led to a surge in research interest in AIED in the late 2010s (Ipek et al., 2023). Moreover, the urgent need
for advanced, intelligent, and flexible technological tools to facilitate the pressing digital and remote
learning process during the COVID-19 pandemic has acted as a catalyst for rapid advancements in

AIED (Churietal.,2022; Kostas etal., 2023).
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AIED leverages methods such as cloud-based big data storage, big data analytics systems, and machine
learning algorithms employing deep learning techniques to provide personalized support and create
more flexible and effective learning environments, opening new possibilities for learning (Yu & Lu,
2021). Towards this end, the development of tools based on these techniques, such as Natural Language
Processing (NLP), which uses algorithms to enable computers to understand, process, generate human
language, and computer vision, which allows computers to ‘see’ and understand visual data, and sensors
that capture various physical states and convert them into electronic signals, has been pursued

(UNESCO, 2022).

Based on the aforementioned techniques and tools, AIED finds application in three primary categories

ofeducational Al programs (European Commission, 2018):

* Learning support systems tailored to student needs, such as Intelligent Tutoring Systems (ITS),
Learning Management Systems (LMS), virtual and augmented reality, chatbots, assistive technologies
for children with disabilities, and robotic tutors (Churi et al., 2022; OECD, 2020; UNESCO, 2022; Yu &
Lu,2021).

* Teaching support systems designed to meet the needs of educators, including Al tutors, learning
analytics systems, automated assessment programs, and Large Language Models (LLMs) like ChatGPT
(Churietal.,2022; Lee, 2023; UNESCO, 2021).

* Educational system support systems include methods for collecting and processing learning data and

the integration of Al into school and academic libraries (Churi et al., 2022).

Despite the abundance of Al tools, the widespread implementation of Al systems, particularly in
education, raises ethical and deontological concerns that necessitate the establishment of an ethical

framework.

The emerging field of Al ethics, situated within applied ethics and the philosophy of technology, aims to
examine the ethical dilemmas and implications of developing and deploying Al systems (Waelen,
2022). According to Tzimas (2021), Al ethics focuses on creating ethical Al systems and establishing an
ethical framework for human-machine interaction in an ever-evolving technological landscape. A
significant trend is the increasing use of the term “ethically aligned design,” which encompasses design
processes for Al systems that explicitly integrate human values (IEEE, 2018, in World Commission on
the Ethics of Scientific Knowledge and Technology, 2019). Similarly, the principle of human-centric Al
pervades many international recommendations and agreements on Al use, emphasizing that Al should

be under human control and work for the benefit of humanity while safeguarding human rights and
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upholding fundamental ethical principles (European Commission, 2018; OECD, 2020).

Key principles and ethical values identified in the literature regarding the development and use of Al

systems include:

(a) Transparency, linked to security, involves access to and understanding of data, algorithms, and
decision-making processes (Tzimas, 2021), as well as awareness of personal data collection and
processing and the need to ensure privacy (Holmes etal., 2022; UNESCO, 2021; Waelen, 2022).

(b) Justice and equality are challenged by unequal access to Al and the exacerbation of the digital divide
(UNESCO, 2021; Waelen, 2022), as well as the perpetuation of biases and stereotypes reinforced by Al
(Holmes et al., 2022; Tzimas, 2021) — in educational contexts, academic integrity is threatened when
students use Al-generated outputs as their own (Churi etal., 2022; Holmes etal., 2022).

(c) Promoting social and environmental well-being, sustainable development, and avoiding harm are
examples of beneficial Al, including systems for predicting natural disasters or saving energy.
Conversely, the use of nuclear or autonomous weapons powered by Al can be harmful or even highly
dangerous (Tzimas, 2021; Waelen, 2022).

(d) Accountability is a cornerstone of Al development. While Al systems can make decisions with
significant human impact, their inability to assume moral responsibility means that humans must be held
accountable for their actions (Waelen, 2022). Applications such as student assessment and job

recruitment using Al require careful oversight, as errors can have serious consequences for individuals

(Churietal.,2022).

While efforts are underway to establish ethical frameworks for Al by international organizations,
governments, and private entities, the rapid advancements in the field and the emergence of new Al
systems necessitate the continuous updating of guidelines to address emerging ethical challenges and
ensure the optimal utilization of emerging Al technologies. Such an emerging Al tool is conversational
agents or chatbots, which mimic human conversation (UNESCO, 2022) and serve as digital assistants,
providing information and personalized support to learners without time or location constraints

(UNESCO, 2021; Lee, 2023).

In late 2022, ChatGPT marked a milestone in chatbot development. This large language (LLM) is based
on Generative Pre-trained Transformer (GPT) technology (UNESCO, 2023). After being trained on a
massive dataset (Wolfram, 2023) using machine learning techniques (Javaid et al., 2023), ChatGPT can
engage in written conversations using coherent natural language that simulates human communication

Skrabut, 2023). Its ability to perform Natural Language Processing (NLP) tasks, such as creating

Journal of Information Technology & Education System (Volume- 10, Issue - 2 May - August 2025) Page No. 38



ISSN No. 2456-348X

creating customized educational materials and exercises, providing immediate feedback on tasks like
summarizing texts, proofreading, and generating original essays (Skrabut, 2023), highlights its potential

as avaluable tool for both teachers and students.

The model’s significant impact is mirrored by a surge in research activity, focusing on both the benefits
and ethical concerns of integrating ChatGPT, primarily in higher education (Athanassopoulos et al.,
2023), as well as on the model’s performance across various disciplines (Elkhatat, 2023; Kortemeyer,

2023;Meoetal.,2023; Vazquez-Cano etal., 2023).

A preliminary review of the literature for this research revealed a limited number of reviews focusing on
the application of ChatGPT across the entire spectrum of formal education. Of these, some examine
articles published in the first few months after the model’s release (AlBadarin et al., 2023; Ipek et al.,
2023; Lo, 2023; Lo & Hew, 2023), while others primarily analyze theoretical articles (Ipek et al., 2023;
Montenegro-Rueda et al., 2023). Consequently, it was deemed necessary for the Systematic Literature
Review (SLR) to focus exclusively on empirical studies, incorporating the latest data on the integration

of ChatGPT into educational settings.

Additionally, most of the previous Systematic Literature Reviews examine the ways of utilizing, the
limitations, and the ethical implications of the model in education in general or with a focus on higher
education (Lo, 2023; Vargas-Murillo et al., 2023), with very few addressing K-12 education (Zhang &
Tur, 2023). Therefore, it was considered important to examine various aspects of the topic through a
comparative analysis of data from the application of ChatGPT in specific subject areas, focusing on the
practical challenges and ethical concerns such as academic integrity and student dependency on A1, both
in higher education and in K-12 education.

Furthermore, the literature review revealed studies exploring scenarios for using the model in various
scientific disciplines and courses. Additionally, studies were identified that evaluate the quality of
ChatGPT’s responses in different subject areas, as well as its impact on students’ performance and skills.
However, these dimensions of the topic have not been sufficiently analyzed in existing literature

reviews. Consequently, there is a need for further research in these areas.

Therefore, this SLR enriches the literature by aiming to collect and analyze recent data from empirical
studies focusing on the integration of ChatGPT into educational settings in both K12 and higher
education, to highlight the ways of application, limitations, and the effects of using the model on
students’ performance and skills. This work can be a valuable tool for educators, researchers, and policy

makers considering the use of ChatGPT or similar chatbots in the field of education. To achieve the
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above objectives, this study will attempt to answer the following research questions:

* RQ1: Whatis the identity and methodological design of the studies under investigation?

* RQ2: How is ChatGPT used by teachers and students? Indicative best practices and use cases in K-12
and higher education.

* RQ3: What is the performance of ChatGPT during exploratory use in various subject areas?

* RQ4: What limitations and ethical issues arise from the use of ChatGPT in formal education?

* RQS5: What is the impact of using ChatGPT on students’ performance, higher-order thinking skills, and

motivation?

Subsequent sections detail the SLR methodology employed, the findings obtained for each research

question, a discussion comparing these results with previous studies, and concluding remarks

METHODOLOGY

To address the research questions, a systematic literature review (SLR) was conducted, following a
clear, strictly predefined methodology with specific implementation stages (Page et al., 2021), elements
that constitute its validity criteria (Fink, 2005; Lame, 2019). This methodology, based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses protocol (PRISMA), involves a 27-item
checklist and a revised three-stage flow diagram as illustrated in Figure 1. Strict inclusion and exclusion

criteria(Haddaway etal., 2022; Page etal., 2021) were applied to identify and select relevant articles.

As part of the SLR, articles published between January 2023 and January 2024 were sought. The search
query consisted of the following Boolean operators and search terms: [ChatGPT OR “conversational
agents” OR “chatbot AI”] AND [“empirical research”] AND [education OR learning practices OR
didactic strategies OR ““classroom intervention” OR “case scenarios”]. The search was conducted in the
general databases Scopus, Web of Science, ProQuest, and SSRN, in the educational databases ERIC and
DOAJ, and in the publishers Science Direct, Springer Link, Taylor & Francis, and IEEEXplore.
Additionally, a manual search was carried out in scientific journals focusing on the field of emerging

technologies in education.

Of the 1,653 articles identified, 77 were selected through the application of inclusion and exclusion
criteria, as shown in Table 1. After reviewing the abstracts of the selected studies, 50 articles were

ultimately included in the review.
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The data were managed with the help of the open-source reference management software Zotero
(Trinoskey et al., 2009). Additionally, based on the research questions of this study, a Google Sheets
spreadsheet was developed for the extraction, organization, and categorization of information provided
by the selected articles. This resulted in a table, where the first column contained the article references,
and the subsequent columns recorded data related to the identity of the studies (location and time of the
study, publication journal, and database of identification), their methodological design (target group,
educational context, and subject area of ChatGPT application, purpose and research questions, data
collection and analysis tools), as well as the results and conclusions of the studies in cluded in this work.
This was followed by the narrative synthesis of the data (Petticrew & Roberts, 2006), combined with the
creation of tables to highlight the connection between the results and the evidence from the SLR. The
coding of data within systematic reviews is different than coding primary research, as participant data
and author analysis are interpreted to provide third-order constructs, as Crompton et al. (2021)
suggested. Two types of coding were used in this study, a priori coding and grounded coding, following
Crompton’s et al. (2021) approach. A priori coding was used for articles’ identity, educational level,
education type, and methodology extraction categories, and grounded coding was used for research
extraction categories, initially using in-vivo coding (Saldana, 2015). Finally, regarding the limitations
of'this study, no separate analysis of quantitative and qualitative studies was conducted, and no interrater

reliability was calculated for the content analysis

Identiflication of new studies via databases and registers

Records identified from:
Dalabases (n = 1,653):
Scopus (n = 299)
Googhe scholar (n = 303)
Springer Link (A = 44)
SERM (n = 145)
Wab of aclanca (n= 350 Records removed before screening:

Science Direct (0 = 76)
Pro Quest (n = 108) Duplicale records (n = 12)

Doaj (n = 148)
Taylor & Francis (n = 53)
Eric (n = 45)
IEEE Xplore (n = 23)
International Journal of Emerging
Technologles inLearning (ljel) (n = 9)

Identfication

Records screened Records excluded
(n=1641) (n=1564)

'

‘ Reporis sought for retrieval » Reports not retrieved |

2
g L (n=0)
Raporis excluded:
[ e “i?u?‘;:lm SRy Non empirical experimental studies (n = 13)
- Preprind (n = )
studies included in review
in= 50)

Figure 1. PRISMA flow diagram

Journal of Information Technology & Education System (Volume- 10, Issue - 2 May - August 2025) Page No. 41



ISSN No. 2456-348X

Table 1. Inclusion and exclusion criteria for research articles

Category

Inclusion criteria

Exclusion criteria

Publication type

Research articles in scientific journals and
reputable digital libraries, following peer-
review

Articles not peer-reviewed,
position papers, theoretical
reports, literature reviews

Publication year

From January 2023 to January 2024

Before January 2023 and after
January 2024

Research objective

Highlighting best practices, usage scenarios
of ChatGPT, and identification of ethical
and ideological limitations in the use of
ChatGPT in educational contexts

Applications and uses of
ChatGPT that are not related to
the educational process

Category

Inclusion criteria

Exclusion criteria

Educational content

School and university education

MNon-educational contexts, non-
formal and informal education

Methodological Empirical studies of any methodological | Theoretical articles
desien desien
Language English Languages other than English
Accessibility Open or institutional access to the full text | Theoretical articles; limited or
of the articles paid access; no full access to the
complete text
RESULTS

This section provides a comprehensive review of the data, drawing on the analysis and synthesis of 50
papers using the PRISMA methodology. The five research questions are outlined, accompanied by their

corresponding findings.

RQ1: WHAT IS THE IDENTITY AND METHODOLOGICAL DESIGN OF THE STUDIES
UNDER INVESTIGATION?

Studies identity

Most studies originate from the US, accounting for 12% of all articles, followed by China with 10%.
Saudi Arabia contributes 6%, while Greece, Germany, Spain, Turkey, India, and Australia each
contribute two articles (4%). Numerous other countries, primarily from Asia, as well as from Europe,
America, and Africa, participate in the SLR, each with one article. Figure 2 presents a global map

illustrating the distribution of articles by country of origin.
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Figure 2. Geographical distribution of articles

Regarding the temporal distribution of articles, a gradual increase in publication is observed over the
months, culminating in a peak during July and autumn of 2023, as illustrated in Figure 3. In terms of the
journals in which the studies are published, a wide dispersion of results is evident, with most

publications (6%) appearing in Computers and Education: Artificial Intelligence and Education

Sciences.

Concerning the educational context, most studies, representing 62% of all records (31 articles), are
situated within the higher education sector. Secondary and primary education follow with 14% and 10%,
respectively, while a single study is found in preschool education. A total of 12% of the articles,
corresponding to six publications, made general references to education or encompassed multiple

educational levels, as shown in Table 2.
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Figure 3. Timeline of article publications
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Table 2. Educational level of selected articles

Educational level References

Preschool education (1 article) | (Luo et al, 2024)

Primary education (5 articles) (Abdelghani et al, 2024; Jauhiainen & Guerra, 2023; Jeon & Lee,
2023; Yan, 2023; Young & Shishido, 2023)

Secondary educaton (8 articles) | (Alneyadi & Wardar, 2023; Athanassopoulos et al, 2023; Bitzenbauer,
2023; Chen et al., 2023; Forman et al., 2023; Javier & Moorhouse,
2024; Villan & dos Santos, 2023; Waltzer et al., 2023)

Higher education (30 articles) {Akiba & Fraboni, 2023; Albdrani & Al-Shargabi, 2023; Albert & Li,
2023; Al-Garaady & Mahyoob, 2023; Al-Obaydi et al,, 2023; Aydin
Yildiz, 2023; Baglivo et al,, 2023; Escalante et al., 2023; Essel et al,
2024; Farazouli et al., 2023; Guo & Lee, 2023; Han et al., 2023; Ho
et al., 2023; Irfan et al., 2023; Kong et al., 2023; Kichemann et al,,
2023; Matzakos et al,, 2023; Meron & Tekmen Araci, 2023; Micha-
lon & {.'amaln::hu-ZLlr'li;_’ra, 2023; Neuyen, 2023; Niu & Xue, 20235
Roy & Putatunda, 2023; Sinchez-Ruiz et al., 2023; Shaikh et al,
2023; Swargiary, 2023; Tirado-Olivares et al., 2023; Uddin et al.,
2023; van den Berg & du Plessis, 2023; Xiao & Zhi, 2023; Yilmaz &
Karaoglan Yilmaz, 2023)

General education or different (Cooper, 2023; Daher et al,, 2023; Ghafouri, 2024; Li et al., 2023; Tl
levels of education (6 articles) et al., 2023; Wardat et al., 2023)

Pertaining to the target group, university students constitute the target population in most articles, with

24 recorded instances, while secondary school students follow with seven recorded instances.

Subsequently, a mixed sample of university students and educators is employed in six studies, while a
purely university educator sample is used in four studies. In three studies, the sample consists of both
secondary school students and educators simultaneously. The fewest instances are observed among

primary school students and educators.

Regarding the subject areas in which ChatGPT is implemented, the highest frequency, with a total of 15
articles, is observed in the field of language learning, with English as a foreign language being the
dominant focus. This is followed by applications in the natural sciences, with Physics appearing in four
articles, while Mathematics, Chemistry, Computer Science, and Education each have three records.
Additionally, five articles make general references to education without specifying a particular subject
area. Table 3 provides a detailed overview of the target groups and subject areas where ChatGPT was

applied in the studies.
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Table 3. Distribution of subject area by target group

Subject area

Target group

References

Foreign langmgm
(15 articles)

Primary school teachers

(Jeon & Lee, 2023)

Higher education teachers

(MNeuyen, 20235)

Secondary school students

{Athanassopoulos er al,, 2023;
|avier & Moorhouse, 2024; Li
et al., 2023; Young &
Shishido, 2023)

Undergraduare students - Higher education

{Al-Obaydi er al., 2023; Aydin
Yildiz, 2023; Escalante et al.,
2023; Xiao & Zhi, 2023)

Undergraduate and postgraduate students —
Higher educanon

{Shaikh et al., 2023)

Secondary school students and teachers

(Ghatouri, 2024; Waltzer et al.,
2023)

Higher education students and teachers

{Al-Garaady & Mahvoob,
2023; Roy & Purarunda, 2023)

Cieneral educanon
i3 arncles)

Higher education teachers

(Luo et al.,, 2024; Swargary,
2023%)

Primary school students

{Abdelghani er al., 2024)

Secondary school students

{(Forman et al., 2023)

Higher education students and reachers

(Tl et al., 2023)

Physics
{4 articles)

Secondary school teachers

(Cooper, 2023)

Secondary school students

{Alneyadi & Wardar, 2023;
Bitzenbauer, 2023)

Underpraduate students - Higher educaton

(Kiichemann et al., 2023)

Mathemarics (3
articles)

Secondary school teachers

{Wardart et al., 2023}

Undergraduate students - Higher educatnon

(Sanchez-Ruiz er al., 2023)

Higher education students and teachers

{Marzakos et al., 2023)

Chemistry (3
articles)

Secondary school students

{Daher et al., 2023)

Undergraduare students - Higher education

(Guo & Lee, 2023)

Higher education students and teachers

{(Kong et al., 2023)

Computer science
i3 arncles)

Undergraduate students - Higher education

(Albdram & Al-Shargabi,
2025 MNiu & Xue, 2023;
Yilmaz & Hara{:glan Yilmaz,
2023)
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Subject area

Target group

References

Elementary
education
(3 articles)

Higher educanon teachers

(Meron & Tekmen Araci,
2023)

Undergraduare students - Higher education

{Akiba & Fraboni, 2023; van
den Berp & du Plessis, 2023)

Diverse fields
(2 articles)

Higher educanon teachers

{Farazouli er al., 2023)

Undergraduare students - Higher education

{(Swargiary, 2023)

History (2 articles)

Primary school students

(Jauhiainen & CGuerra, 2023)

Undergraduate students - Higher education

(Tirado-Olivares et al., 2023

Scientific research
(2 articles)

Primary school students and teachers

{Villan & dos Santos, 2023)

Underpraduare students - Higher education

(Essel et al., 2024)

Medicine (2
articles)

Undergraduarte students - Higher education

{Baglivo et al., 2023)

Higher educanon students and teachers

(Han et al., 2023

International
reladons (1 article)

Undergraduare students - Higher education

{Michalon & Camacho-
Funipa, 200273)

Journalism (1

Undergraduare students - Higher education

{lrfan et al., 2023)

industry (1 article)

artcle)
World religions (1 [Secondary school students and teachers (Chen et al., 2023)
article)
{onstructon Undergraduarte students - Higher education [ (Uddin et al,, 2023

Business
admimistration {1
arncle)

Undergraduare and postgraduare students —
Higher education

(Albert & Li, 2023)

Methodological design

Regarding the methodological design, 21 studies (42%) employ a mixed research approach, 19 (38%)
use qualitative methods, and 10 articles (20%) apply quantitative methods. Sixteen studies (32%) are
exploratory, making this the most frequent research type in the SLR. Case studies with a single
experimental group are used in 10 studies (20%), while experimental studies with a within-group design
and between-group design are found in seven (14%) and six (12%) articles, respectively. Additionally,
five studies (10%) applied field research, while smaller percentages are recorded for action research and

case studies with a between-group design, as shown in Table 4.

Table 4. Classification of articles according to research type and case study

References according to research type

Qualitative Mixed research

methods approach

(Akiba & Fraboni, 2023; | (Daher et al., 2023;
Cooper, 2023; Han et Nguyen, 2023)
al., 2023; Ho et al,,
2023; Jeon & Lee, 2023;
Kong et al., 2023; Luo
et al., 2024; Meron &
Tekmen Araci, 2023,
van den Berg & du
Plessis, 2023; Xiao &
Zhi, 2023}

Case study Quantitative
methods
(Forman et al., 2023;

Matzakos et al.,
2023; Shaikh et al.,
2023; Young &
Shishido, 2023)

Exploratory studies
(16 arncles)
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Case study

References according to research type

Quantitative
methods

Qualitative
methods

Mixed research
approach

Case studies with a
single experimental
group (10 articles)

{Athanassopoulos er
al., 2023)

{Javier & Moorhouse,
2024; Roy & Purarunda,
2023; Thh er al., 2023,
Wardat et al., 2023

(Albert & Li, 2023,
Baglivo et al., 2023;
Farazouli et al., 2023,
Jauhiamen & CGuerra,
2023 Sanchez-Ruz et
al., 2023)

Hxperimental studies
with a within-group
design (7 articles)

(Uddin er al.,, 2023

(Al-Obaydi er al., 2023)

(Escalante et al., 2023;
Guo & Lee, 2023; Irfan
eral., 2023; Miu &

wue, 2023; Tirado-
Ollivares et al., 2023)

Experimental study
with a between-
groups design

(6 arricles)

{Aydin Yildiz, 2023,
Cihafouri, 2024; Yil-
maz & Karaoglan
Yilmaz, 2023)

[Essel er al., 20024,
Faichemann et al.,
2023, Swargiary, 2023)

Field research
(5 arncles)

{Bitzenbauer, 20023)

{Abdelghani er al., 2024;

Lieral., 2023)

{Al-Garaady &
Mahyooh, 2023;
Waltzer et al., 2023)

Action research
(3 articles)

(Chen et al., 2023)

(Michalon & Camacho-
Zufiga, 20235, Villan &
dos Santos, 2023

Case studies with a
between-group de-
sign (2 articles)

(Albdram & Al-Shar-
gabi, 2023; Alnevadi &
Wardat, 2023

Multiple methods
qualirative research
(1 article)

(Yan, 2023)

RQ2: HOW IS CHATGPT USED BY TEACHERS AND STUDENTS? INDICATIVE BEST

PRACTICES AND USE CASES IN SCHOOLAND UNIVERSITY EDUCATION

The research revealed various practices and use cases from preschool to university education. Due to the

large volume of studies in the field of foreign language education within formal education, a separate

analysis is dedicated to the data generated in this area, as shown in Table 5.

Applications of ChatGPT in school education
Teachers in preschool and primary education use it for creating personalized materials (Jauhiainen &
Guerra, 2023; Luo et al., 2024). In primary education, it is generally used by teachers to create (Tlili et

al., 2023), while in physics, it is employed for designing lesson plans and assessment rubrics (Cooper,

2023).

Preschool students use it as a conversation agent to develop interactive dialogues (Luo et al., 2024),
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while in primary education, it is generally used as a personal assistant for completing assignments and
preparing for exams (Forman et al., 2023). In physics and mathematics, students use it to receive
immediate assistance in clarifying complex concepts, finding examples, and solving problems
(Alneyadi & Wardat, 2023; Wardat et al., 2023). In the study by Chen et al. (2023), students use it as a
tool in a scenario for knowledge-building in a course on world religions, while in Bitzenbauer’s (2023)

study, the tool is applied through a structured think-pair-share activity in Physics.

Applications of ChatGPT in university education

In university education, in the field of mathematics, educators use it to find steps for problem-solving,
although they perform calculations in Mathematica or via the Wolfram plugin (Matzakos et al., 2023;
Sanchez-Ruiz et al., 2023). In physics, computer science, and medicine, it is used for creating
assessment exercises (Han et al., 2023; Kiichemann et al., 2023; Niu & Xue, 2023). In business
administration, it serves as a post hoc grader, with educators applying a three-stage scenario for

developing appropriate prompts (Albert & Li,2023).

Students, on the other hand, leverage ChatGPT for comprehending mathematical and data science
concepts (Albdrani & Al-Shargabi, 2023; Sanchez-Ruiz et al., 2023), solving memorization-based
chemistry problems (Daher et al., 2023) primarily, finding the steps in mathematical problem-solving
(Sanchez-Ruiz et al., 2023), and aiding in programming tasks such as code generation and debugging
(Yilmaz & Karaoglan Yilmaz, 2023). Future teachers use it for creating lesson plans and materials
(Meron & Tekmen Araci, 2023; van den Berg & du Plessis, 2023) and as an academic advisor (Akiba &
Fraboni, 2023). In medicine, it is utilized for drafting medical reports (Ho et al., 2023), while in business
administration, it enriches and reviews assignments (Albert & L1, 2023). In chemical engineering, Kong
etal. (2023) apply a use scenario of ChatGPT in a mass transfer course, while in chemistry, Guo and Lee

(2023) implement a scenario for generating an essay.

Applications of ChatGPT in foreign language education

In foreign language teaching, educators use it to create assessment tests, dialogues (Aydin Yildiz, 2023;
Jeon & Lee, 2023; Young & Shishido, 2023), short stories, and personalized educational materials, as
well as for the automatic evaluation of assignments (Al-Garaady & Mahyoob, 2023; Nguyen, 2023).
Learners, on the other hand, use it as a conversational partner for language practice (Javier &
Moorhouse, 2024; Li et al., 2023; Roy & Putatunda, 2023) and as a mentor for providing immediate
feedback during essay writing (Xiao & Zhi, 2023) and for improving assignments (Athanassopoulos et
al., 2023; Li et al., 2023). In English language learning, Ghafouri (2024) applies a use scenario for
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Implementing a Relationship Building Protocol, Yan (2023) combines laboratory lessons with

collaborative practices within a structured educational approach, while Roy and Putatunda (2023)

follow a process for creating high-level critical knowledge using ChatGPT in an English literature

course. Furthermore, Athanassopoulos et al. (2023) describe the stages of integrating ChatGPT as an

assessment tool to support German writing, while Li et al. (2023) outline the process of supporting

autonomous learning in academic Chinese writing. Finally, Escalante et al. (2023) implement a gradual

role ment process for GPT-4 as a grader in an academic reading and writing course for English as a new

language.

Table 5. Best practices and use scenarios by subject area for educators
and students in preschool, primary, university, and foreign language education

Educational . Best practices Best practices
level Snliject anca for eﬂucators for sI:udems LA
Preschool Smarr assistant (lesson | Conversational agenr |(Luo er al,, 2024)
education planning, creation of that creates social sto-
personalized marterials, |ries and develops in-
ideas for classroom teractive dialogues
Management)
School General primary | Creation of quizzes Assistant in assign-  |[(Forman et al,,
education education ments, exam prepara- | 2023; Tlili er al,
tion, research, finding |2023)
ideas for essays, and
understanding con-
cepts
Educational Subject area Best practices Best practices References
level for educators for students
History (Primary)| Development of (Jauhiainen &
petsonalized Guerra, 2023)
educational material
Physics (Primary | Creation of lesson Immediate personal- |(Alneyadi &
and Secondary)  [plans, assessment ized assistance for Wardar, 2023;
rubrics, and knowledge | concept comprehen- | Bitzenbauer, 2023
Mathematics evaluation tests sion, example identifi| Cooper, 2023
(Secondary) cation, rapid task Wardar et al., 2023)
completion, and
prt]hlcm-su]\'jng.
Productive and
critical utilization of
the model through a
structured approach
involving think-pair-
share actvities
Scientific Pedagogical mediator,| (Villan & dos San-
research co-advisor. ros, 2023)
World religions | Integraton of Assipnment review  |(Chen er al,, 2023)
{(Secondary) ChatGPT into the cur- |aid and tool in a use
riculum involving the  |case for knowledge
application of “prompt | building
engineering” techniques
and the verification of
Ourpurs
University Mathematics Leveraging ChatGPT | Assistant for under-  ((Matzakos er al.,
education tor idennfying problem-| standing and solving |2023; Sinchez-Ruiz
solving steps and then  |math problems et al., 2023)
executing mathemarical
calculations 1n Mathe-
marica or via a Wolfram
add-on
Physics Developing quality as- (Kiichemann et al.,
sessment tasks 2023)
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future teachers

Chemistry, Problem-solving as-  |(Daher er al,, 2023;
Chemical sistant, mass rransfer |Guo & Lee, 2023;
Engineering applicati{m scenario, |Rong et al,, 2023)
essay development
sCenario
Traimning of Academic advisor {Akiba & Fraboni,

pr[J\'jdiﬂg course ma-
terial development,
syllabus design, and
assEssMent rask crea-
ton

2023; Meron &
Tekmen Arac,
2023; van den Berg
& du Plessis, 2023)

learning German
English (K12)

short stories,
personalizing materials,
identifying errors,
crearing assessment
tests, and conrribunng
[0 A SUpporrve ]cnming
environment

personalized feed-
back, ess ay Improve-
ment hefore submis-
sion, producrive and
critical use

Journalism Assistance in improv- | (Irfan et al., 2023)
ing wrinng skills and
idea generation
Educational . Best practices Best practices
level SRlee e for ezucators for sI:udems e
Dhata science and | Development of per- | Coding snippet gen- | (Albdrani & Al
Programming sonalized exercises eration and debugging| Shargabi, 2023;
MNiu & Xue, 2023;
Yilmaz &
Karaoglan Yilmaz,
2023)

Medicine Cuorriculum develop- | Simulated public iBaglivo et al,,
ment and assessment  |[health dialogue pare- | 2023; Han et al,
assistant ner scenario for creat-| 2023; Ho et al.,

ing medical reports | 2023)

Consoruction Hazard recognition  |[(Uddin er al., 2023)

industry assistant

Business Post-assessment grader | Task enrichmenr and |(Alberr & Li, 2023)

administration  |and three-phase sce- assessment support
nario for prompt
engineering

Inrernational Prompt optimization |(Michalon &

relations and conversation (lamﬂch{:-}’,uﬁjgﬂ,

quality metrics 2023
Language Creanng dialogues and | Language practice,  |(Athanassopoulos

et al., 2023;
Ghafour, 2024,
Javier & Moor-
house, 2024; Jeon
& Lee, 2023; Xiao
& Zhi, 2023;
Young & Shishido,
2023)

Chinese English
(higher

education)

Suggestions for stu-
dents’ essays, creating
ASSESEMENt eXercises,
automaric grading of
written work, creating
personalized educa-
tional materials, learning
resources, and assign-
ments

Vocabulary and gram-
mar practice, pft:\'jdcr

of cultural infor-
mation, immediate
feedback for works,
adapting texr o for-
mal or informal writ-

ing, experiential learn-

ing through wrirten

dialogues, partner in a

scenario for the de-
velopment of high-
level eritical thinking

(Al-Garaady &
Mahyoob, 2023;
Al-Orbaydi et al,
2023; Avdin Yildie,
2023; Escalante et
al., 2023; Li er al.,
2023; Nguyen,
2023; Roy & Pura-
tunda, 2023;
Shaikh et al., 2023;
Yan, 2023)
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RQ3: WHAT IS THE PERFORMANCE OF CHATGPT DURING EXPLORATORY USE IN
VARIOUS SUBJECTAREAS?

The analysis of the studies reveals ChatGPT’s strong performance across diverse fields within both the
theoretical and empirical sciences, as shown in Table 6. In Chemistry, the model excels in theoretical
problem-solving (Daher etal., 2023). In Mathematics, it provides detailed steps for problem Solving and
can solve simple calculations, although limitations are observed in numerical computations (Matzakos
et al., 2023; Sanchez-Ruiz et al., 2023; Wardat et al., 2023). In the field of Medicine, it outperforms

medical students in answering complex questions related to vaccination (Baglivo etal., 2023).

Additionally, in History, the tool demonstrates high performance in developing argumentative historical
texts according to most dimensions of historical thinking (Tirado-Olivares et al., 2023). In the field of
Humanities and Social Sciences, it achieves high scores in the context of homework assignments

(Farazoulietal.,2023).

Furthermore, in the research by Abdelghani et al. (2024), the GPT-3 model is highly effective in creating
prompts that can help primary school children formulate divergent questions. Moreover, in the field of
English as a Foreign Language, ChatGPT, as evidenced by the results of the SLR, can produce high-
level literary and proverbial essays (Waltzer et al., 2023) as well as reference dialogues based on the
criteria of readable writing (Young & Shishido, 2023).

Table 6. ChatGPT's performance in exploratory applications across various disciplines

Subject area ChatGPT’s performance References
General Education Effectveness of GPT-3 to generate prompes that aid (Abdelghani et al.,
children in formulating divergent questions 2024y
Chemistry High performance in conceprual understanding and rea-|(Daher et al,, 2023)

soning in chemistry problem-solving depth difficultes
and errors in numerical calculanons

Chemical Engineering | Guide with general instructions for designing a distilla-  |{Kong er al,, 2023
tion column: challenges in providing accurate and de-
railed resulrs

History Effective performance in developing argumentative his- |(Tirado-Olivares et
torical text based on most dimensions of historical al., 2023)

thinking
Mathematics High reliability in the theoretical solution of mathemati-|(Marzakos et al.,
cal problems. Reliable results in simple operanons and | 2023; Sanchez- Ruig
svmbaolic computations. Limitanons in complex caleula- e al., 2023; Wardat

tons et al., 2023)
Medicine High performance in complex medical questions in the |{Baglivo er al, 2023)
field of vaccinaton (in [talian) compared o medical
students.
Humanities and Social  [High scores on home-based assignments (Farazouli et al.,
Sciences 2023)
English Generation of reference dialogues adhering ro readabil- |(Young & Shishido,
ity criteria 2023

Generation of high-quality essavs imncorporating literary |(Waltzer et al,,

and proverbial elements 2023)
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RQ4: WHAT LIMITATIONS AND ETHICALISSUES ARISE FROM THE USE OF CHATGPT
INFORMALEDUCATION?

Despite the benefits and numerous applications of ChatGPT, this SLR highlights the potential
challenges of using ChatGPT in education. The key concerns identified in these studies include the

model’s inherent limitations and the ethical implications arising from its integration.

Most researchers (22.6%, 17 articles) highlight issues with the quality of ChatGPT responses, including
inaccuracies, irrelevance, and lack of depth, as well as unreliable or fabricated references. Additionally,
12.5% (9 articles) of studies note limitations in the model’s ability to exhibit higher-order cognitive
functions, such as creative thinking, critical reasoning, and emotional expression. Concerns regarding
academic integrity and potential copyright infringement are raised in 11.1% (8 articles) and 9.7% (7
articles) of studies, respectively. The risk of students becoming overly dependent on Al, negatively
impacting critical thinking skills, as well as the ethical implications arising from unequal access to the
tool and the potential perpetuation of biased content, are identified in 6.9% (5 articles) of the studies,
respectively. Concerns about privacy violations and the model’s inaccurate calculations in STEM
problems occupy 5.6% (4 articles) of the research, respectively. In 4.2% (3 articles) of cases, researchers
focus on each of the risks of malicious use of the tool, inaccurate student assessments, and its inability to
analyze and produce images and graphical representations. Finally, two studies, each representing 2.8%
(2 articles) of the total articles, address issues of reliability in personalized exercises and ChatGPT’s
omissions in curriculum design. Table 7 presents a comprehensive overview of the challenges identified

inthe SLR regarding the utilization of ChatGPT across various educational levels.

Table 7. Limitations and ethical considerations in the use of ChatGPT in education

Limitations and ethical Educational References
considerations level
Inaccurate, jncf)mplct{:\ Preschool (Luo et al., 2024)
irrelevant, outdated, superficial education
responses, and unreliable or Secondary (Chen er al.,, 2023; Javier & Moorhouse,
fabricated cirations (17 articles) education 2024)

Higher education {Akiba & Fraboni, 2023; Albert & Li, 2023;
Essel et al., 2024; Farazouli et al., 2023;
Guo & Lee, 2023; Han er al,, 2023; Ho et
al,, 2023; Michalon & Camacho-Zudiga,
2023; Nguyen, 2023; Sinchez-Ruiz et al.,
2023; Xiao & Zhi, 2023

General education | (Li et al,, 2023; Tlili et al., 2023; Wardat et

al, 2023)
Deficiencies in emotional Preschool (Luo et al., 2024)
intelligence, creative and deep education
rhinkmg, critical reasoning, and 5ccondaq' (Chen et al,, 2023)
problem-solving (9 articles) education

Higher education (Al-Garaady & Mahyoob, 2023; Guo &
Lee, 2023, Han et al., 2023; Meron &
Tekmen Araci, 2023; Tirado-Olivares et al.,

2023)
General education | (Daher et al,, 2023; Tlili et al., 2023)
Threat to academic integrity (8 Preschool (Luo et al., 2024)
articles) education
Primary education | (Yan, 2023)
Secondary (Chen et al., 2023; Waltzer et al,, 2023)
education
Higher education (Al-Obaydi et al., 2023; Nguyen, 2023; Xian
& Zhi, 2023)

General education | (Tlili et al., 2023)
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Limitations and ethical Educational References
considerations lewel
Lack of crations for the Preschosol (Lue et al., 2024)
provided informanon (copyright | education
infringement) (7 articles) Secondary (Chen er al., 202%)
education

Higher educagon

(Albert 8¢ Li, 2023; Al-Graraady 8

Mahyoob, 2023, Farazouli eral,, 2023, Ho
et al., 2023; Rov & Putarunda, 2023)

Risk of excessive dependence -
MNegative impact on students’
critical thinking (5 arnicles)

Secondary
education

(Chen eral., 202%)

Higher educagon

(Neuyen, 2023; Roy & Purtamunda, 2023;

Swargiary, 2023

Crencral educanon

(Lietal, 202%

Erthical issues: The digieal divide
and biased Al contene
perpetuating social inequalities 5
articles)

Prescluool
cducation

(Lo et al., 2024

Primary educanon

(Yan, 2023%)

Secondary
education

(Waltzer er al,, 2023

Higher educaton

(Rov & Puratunda, 2023

Crencral educanon

(Tl e al., 2023,

Risk of violanon of users" privacy

(4 arnticles)

Prescluool
education

(Lo et al., 2024

Higher educaton

(Ho e al., 2023%; Bov & Putarunda, 2023)

Cieneral educanon

(Tl et al., 2023

Errors in compuranons within
STEM disciplines (math,
geometry, chemistry,
engineering) (4 articles)

Higher educagon

(Matzakos et al, H023; Sanchez-Ruiz et al.,

A2

Crencral educanon

(Daher et al., 2023; Wardar er al., 2023

Maliciows wse (3 arncles)

Primary educanon

(leon & Lee, 2027%)

Secondary
education

(Chen eral., 202%)

Higher educatnon

(Tefan et al., 20235

Inacourare student evaluanons {3
articles)

Higher educaton

(Albdrani & Al-Sharpabi, 202%; Albere & L,
2023%; Al-Craraady & Mahvoob, 2023

Inability to analvze images and
graphic representations (3
articles)

Higher educaoon

(Han et al., 20235

Crencral eduecation

(Draber et al., 2023; Wardat et al., 2023

Cuestionable reliabiliny of
personalized exercises and
quizzes due to limited content
variety, high predictability of
answers, and superficial deph (2
articles)

Higher educanon

(i & XNue, 2125

Cieneral educanon

(Thl et al., 2023

Limitations in curriculum design,
including deficiencies in overall
content, orrors, and omissions (2
articles)

Higher educadon

(Han er al., 2025%; Meron & Tekmen Araci,

2%
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RQS: WHAT IS THE IMPACT OF USING CHATGPT ON STUDENT’S PERFORMANCE,
HIGHER-ORDER SKILLS,AND MOTIVATION?

Nearly all articles in this SLR demonstrate that ChatGPT has a positive impact on students’ learning
outcomes and skills. As illustrated in Figure 4, a comprehensive analysis of 12 (twelve) studies reveals
that the integration of ChatGPT into educational settings has the most pronounced effects on cognitive
performance, with seven studies primarily conducted in higher education settings and five focusing on
K-12 education. In addition, seven studies specifically highlight the positive influence of ChatGPT on
the development of critical thinking abilities. However, only one of these studies focuses on K-12
education, while the majority are situated within higher education settings. Moreover, the tool is found
to significantly enhance student motivation, engagement, and persistence, as evidenced by 6 (six)
studies. Four of these articles originate from higher education, while one is found in both school and
general education, respectively. Furthermore, 5 (five) studies indicate a significant positive impact of
ChatGPT on the language skills of both school and university students, with one study focusing on
general education. A further three studies highlight the positive impact of ChatGPT on Al literacy, two of

which are focused on higher education and one on secondary education.

Based on subject areas, performance gains from using ChatGPT have been observed in K-12 education,

particularly in History, where students’ knowledge was enhanced (Jauhiainen & Guerra, 2023), and in
Physics, where students benefited from improved conceptual understanding (Alneyadi & Wardat, 2023;
Bitzenbauer, 2023), as well as across the broader spectrum of primary (Abdelghani et al., 2024) and
secondary education (Forman et al., 2023). At the tertiary level, students in Mathematics developed
problem-solving skills and learned new concepts (Sanchez-Ruiz et al., 2023), while those in Computer
Programming built computational thinking skills (Yilmaz & Karaoglan Yilmaz, 2023). In the
construction industry, students improved their ability to identify workplace hazards (Uddin et al., 2023).
Additionally, ChatGPT had a positive impact on student performance in Data Science (Albdrani & Al-
Shargabi, 2023), Research Methodology (Essel et al., 2024), Business Administration (Albert & Li,
2023), and English as a Foreign Language (Aydin Yildiz, 2023).
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Figure 4. Areas of positive impact of ChatGPT based on SLR studies

Students’ critical thinking was positively influenced by the tool in a course on world religions during
knowledge construction (Chen et al., 2023), in Mathematics (Sanchez-Ruiz et al., 2023), and Chemistry
(Guo & Lee, 2023) during problem-solving, in teacher education during lesson planning (van den Berg
& du Plessis, 2023), as well as in Journalism (Irfan et al., 2023), Research Methodology (Essel et al.,
2024), and English language learning (Xiao & Zhi, 2023).

Students demonstrate increased motivation, persistence, or enjoyment of the learning process when
using ChatGPT in courses on History (Jauhiainen & Guerra, 2023), Data Science (Albdrani &
AlShargabi, 2023), Programming (Yilmaz & Karaoglan Yilmaz, 2023), Business Administration
(Albert & Li, 2023), and English (Aydin Yildiz, 2023; Ghafouri, 2024).

Improvements in students’ language skills are observed in preschool education (Luo et al., 2024) and in
the learning of English (Shaikh et al., 2023; Xiao & Zhi, 2023), German (Athanassopoulos et al., 2023),
and Chinese (Lietal.,2023).

Additionally, ChatGPT has also facilitated the development of Al literacy in students. Its application in
fields such as world religions (Chen et al., 2023), Business Administration (Albert & Li, 2023), and Jour

nalism (Irfan etal., 2023) demonstrates its potential to foster digital competence.
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In contrast to the generally positive findings regarding ChatGPT in university contexts, Swargiary
(2023) found evidence of a negative correlation between the use of this tool and students’ academic

achievement, critical reasoning, and motivation.

DISCUSSION

In this section, a synthesis of the SLR findings is presented, followed by an in-depth comparative
analysis that juxtaposes the current review’s outcomes with those of previous studies. This critical
evaluation enables a nuanced understanding of the research landscape and highlights the unique

contributions of'this study.

IDENTITY AND METHODOLOGICAL DESIGN OF THE STUDIES UNDER
INVESTIGATION

While the United States accounted for a substantial portion (12%) of the studies reviewed, Asian
countries exhibited a more pronounced presence, contributing 46% of the overall articles. China was
particularly prominent within this group, a trend potentially attributable to demographic scale or the
region’s strong emphasis on technological innovation and Al in education (AIED). Most studies were
published in 2023 and early 2024, coinciding with the initial deployment of ChatGPT. A gradual

increase in publications was observed throughout 2023.

The primary focus of these studies was on higher education, a finding consistent with previous literature
reviews (Zhang & Tur, 2023). However, this review expands on prior work by including a substantial
proportion of studies (25%) dedicated to K-12 education, with one study even delving into preschool
settings (Luoetal.,2024).

Regarding subject areas, foreign languages, particularly English, dominated the research. Studies
exploring STEM fields, while present, were less frequent, aligning with the findings of AlBadarin et al.
(2023). Moreover, previous systematic literature reviews often lacked detailed descriptions of the

specific domains in which ChatGPT was applied.

In terms of research methodology, a mixed-methods approach was most prevalent, closely followed by

qualitative methods. Quantitative methods were comparatively less frequently employed.
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INDICATIVE BEST PRACTICES AND USE CASES OF CHATGPT IN SCHOOL AND
UNIVERSITY EDUCATION

In primary education, teachers commonly used ChatGPT to create quizzes (Tlili et al., 2023). In history,
it was utilized to generate personalized learning materials (Jauhiainen & Guerra, 2023), while in
physics, it was employed to develop lesson plans based on the SE model and create assessment rubrics
(Cooper, 2023). In a high school world religions course, teachers integrated the tool into the curriculum,
encouraging students to achieve more accurate results through prompt engineering and to verify the

model’sresponses (Chenetal., 2023).

Primary school students, on the other hand, generally used ChatGPT as a tool to prepare for exams, find
ideas for essay writing, and understand concepts (Forman et al., 2023). In physics, students found
examples and supplementary explanations (Alneyadi & Wardat, 2023) and completed assignments
more quickly (Bitzenbauer, 2023). Similarly, in mathematics, students used ChatGPT for immediate

feedback, explanations of mathematical concepts, and problem-solving (Wardat et al., 2023).

Specific use cases were identified in two studies. Bitzenbauer (2023) implemented a scenario in a
quantum physics course involving generative and critical use of the model based on the think-pairshare
teaching method. Additionally, Chen et al. (2023) integrated ChatGPT into a knowledge-building
instructional model in a world religions course. Systematic literature reviews by C. K. Lo (2023) and
Vargas-Murillo et al. (2023), as well as the UNESCO guidelines (2023), confirm some of the practices
identified in this review for higher education. However, the current study provides additional data from

specific scientific fields.

The research revealed intriguing practices to address ChatGPT’s limitations in providing accurate
mathematical calculations. Specifically, the model was leveraged to generate the steps or instructions for
solving problems, and subsequently, calculations were performed using software like Mathematica or
Maxima. Alternatively, the Wolfram Alpha plugin was employed for more precise mathematical
computations (Matzakos et al., 2023; Sdnchez-Ruiz et al., 2023). In Physics, educators seemed to utilize
it for creating high-quality assessment tasks (Kiichemann et al., 2023). In Computer Science, it was used
to generate personalized exercises in conjunction with the Rasch model (Niu & Xue, 2023). In
Medicine, it was found to assist in creating lesson plans and assessment tests (Han et al., 2023). Business

Administration, it was employed as a co-grader for assignments (Albert & L1, 2023).

Students, on the other hand, used it as an aid to explain mathematical concepts and provide steps for
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problem-solving (Sanchez-Ruiz et al., 2023). In Chemistry, it assisted in solving problems, primarily
those involving memorization (Daher et al., 2023). Future teachers employed it to create lesson plans,
learning materials, and practice and assessment tasks (van den Berg & du Plessis, 2023). In journalism, it
contributed to improving writing skills and generating ideas quickly (Irfan et al., 2023). In the field of
programming, it was utilized to generate code snippets and assist in identifying and correcting code
errors (Yilmaz & Karaoglan Yilmaz, 2023). In Medicine, students used it as a medical writing

tool (Hoetal.,2023).

Regarding use cases, Kong et al. (2023) detailed a process for utilizing the model in a mass transfer
course within a Chemical Engineering curriculum. In Chemistry, Guo and Lee (2023) presented steps
for effectively employing the model in creating an essay. Ho et al. (2023) implemented a scenario for
drafting medical reports. Finally, Michalon and Camacho-Zufiiga (2023) described a series of
preparatory activities to train students in the field of international relations, enabling them to provide

suitable prompts and have more effective conversations with ChatGPT.

In language learning, educators have employed ChatGPT to create dialogues and short stories, generate
exercises and assessments, produce personalized learning materials and tasks, and automate written
assessment and error detection (Al-Garaady & Mahyoob, 2023; Aydin Yildiz, 2023; Escalante et al.,
2023; Jeon & Lee, 2023; Nguyen, 2023; Young & Shishido, 2023). Learners have utilized ChatGPT as a
conversational partner, aiding in language practice and contributing to the improve ment of vocabulary
and grammar (Javier & Moorhouse, 2024; Li et al., 2023; Roy & Putatunda, 2023), as well as a personal
tutor for receiving personalized feedback and checking written work before final submission

(Athanassopoulos etal.,2023; Lietal.,2023; Xiao & Zhi, 2023).

Use cases of the model in language learning involve the implementation of the Relationship Building
Protocol by Ghafouri (2024), the structured pedagogical approach combining laboratory sessions and
collaborative practices by Yan (2023), the method of assigning the role of a grader to GPT-4 by Escalante
et al. (2023), the stages of integrating ChatGPT as an assessment tool to support German writing by
Athanassopoulos et al. (2023), the process of creating high-level critical thinking on English literature
by Roy and Putatunda (2023), and the practice of Li et al. (2023) to support autonomous learning in

academic Chinese writing.

Focusing on the potential key differences in ChatGPT use across educational levels it is observed a)
differences in the complexity of use: the cases of use evolve from simple interaction and personalized

assistance in elementary education (e.g. conversational agent and personal assistant for assignments and
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exam preparation or as a tool for understanding complex concepts and solving problems) to more
structured, collaborative, and advanced problem-solving roles in higher education (e.g. assistant for
advanced concepts comprehension in mathematics, data science, and programming, including code
generation and debugging b) differences in the level of autonomy: In higher education, ChatGPT is often
used for facilitating autonomy in learning (e.g. mentor for assignment improvement and grader or an
advisor in academic writing), whereas in lower levels, it is more teacher-directed (e.g. assistant in
mathematics and essay writing and examples generator) ¢) differences in teacher’s role: While teachers
atall levels can benefit from using ChatGPT to create materials and assess students, the focus of their use
shifts from creating basic materials (creating personalized learning materials and quizzes) to designing
more complex learning experiences (developing prompts for students to use ChatGPT effectively, using

ChatGPT as a grading assistant).

The above differences demonstrate that ChatGPT’s role adapts to the developmental and academic

demands of each educational stage, fostering both teaching efficiency and student independence.

PERFORMANCE OF CHATGPT IN VARIOUS SUBJECT AREAS

Within the context of English as a Foreign Language (EFL) course, the tool demonstrated the capacityto
produce high-quality essays (Waltzer et al., 2023) as well as reference dialogues that met high standards
ofreadability, as measured by various metrics (Young & Shishido, 2023). ]

In Chemistry, the model exhibited strong performance in conceptual understanding and problem-
solving reasoning within the domain of Materials Science, although it encountered difficulties with

depth and made errors in numerical calculations (Daher et al., 2023).

In History, it demonstrated superior performance in generating argumentative historical text compared
to pre-service elementary school teachers, based on most dimensions of historical thinking (Tirado-
Olivaresetal.,2023).

In Mathematics, it was able to solve simple operations and mathematical problems quickly and easily,
providing detailed steps; however, there were instances of errors in numerical calculations (Matzakos et

al.,2023; Sanchez-Ruizetal., 2023; Wardat et al., 2023).

In Medicine, it appeared to outperform medical students on complex questions related to vaccination

(Baglivoetal.,2023).
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Finally, ChatGPT achieved high scores in the context of take-home assignments in the humanities

andsocial sciences (Farazoulietal.,2023).

Rudolph et al. (2023) confirm the model’s good performance in simple mathematical problems and its
adequacy in historical knowledge. However, while Lo (2023) corroborated the model’s difficulties with
mathematical calculations, they also found it to perform poorly in medical education, a finding that our

study does not corroborate.

LIMITATIONSAND ETHICALISSUES

The most frequent limitation (cited in 17 studies) across a wide range of scientific fields in the SLR was
the presence of inaccurate or outdated responses, as well as unreliable or fabricated references.
Numerous SLRs, including those by Labadze et al. (2023), Lo (2023), and Zhang and Tur (2023),
consistently indicate a high likelihood of models generating incorrect, unreliable, or even factually
inaccurate responses, often referred to as ‘model hallucinations’ (AlBadarin et al., 2023; Montenegro-
Ruedaetal.,2023; Vargas-Murillo etal., 2023).

The model’s deficiencies in expressing emotions and engaging in creative, deep, and critical thinking
were also frequently cited (in 9 studies), a finding less common in previous reviews. Only Zhang and Tur
(2023) corroborated ChatGPT’s limitations in higher-order thinking, highlighting its inability to address

complex application-level problems.

Subsequently, eight studies highlighted the risk of academic integrity violations. Consistently, the vast
majority of previous reviews have pointed to the risk of compromising academic integrity through
theuse of ChatGPT in educational settings (AlBadarin et al., 2023; Ipek et al., 2023; Labadze et al., 2023;
Lo,2023; Vargas-Murillo etal., 2023; Zhang & Tur, 2023).

Anovel finding emerged from seven articles, which noted the absence of references, indicating potential

copyright infringement. This issue had not been a focal point in prior literature reviews.

Furthermore, findings from five studies revealed, on the one hand, the risk of excessive student reliance
with a negative impact on a student’s critical thinking and, on the other, the risk of social division due to
unequal access to the tool and the potential for creating and reinforcing biased content. Concerns
regarding the negative impact of over-reliance on ChatGPT on students’ higher-order thinking skills are

corroborated by Labadze et al. (2023), Vargas-Murillo et al. (2023), and Zhang and Tur (2023).
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Additionally, Ipek et al. (2023) highlighted the risk of reinforcing biased results due to algorithmic

biases inherent in the model’s training data.

Additionally, the risk of privacy violations (cited in 4 studies) and the possibility of malicious use of the
tool (cited in 3 studies) were demonstrated. The ethical implications of using ChatGPT in education,
including concerns about personal data privacy, model misuse, and student safety, are corroborated by
the findings of ipek et al. (2023), Labadze et al. (2023), and Zhang and Tur (2023).

IMPACT OF CHATGPT ON STUDENT’S PERFORMANCE, SKILLS,AND MOTIVATION

While there are limited exceptions, most studies reviewed support the notion that ChatGPT can be a
powerful tool for enhancing learning outcomes and developing critical thinking skills, a finding
consistent with previous reviews (AlBadarin et al., 2023; Ipek et al., 2023; Montenegro-Rueda et al.,

2023).

Cognitive performance was most significantly impacted in various academic disciplines, including
primary school History (Jauhiainen & Guerra, 2023), secondary school Physics (Alneyadi & Wardat,
2023; Bitzenbauer, 2023), and generally in primary and secondary education (Abdelghani et al., 2024;
Forman et al., 2023). In higher education, student performance improved in Mathematics (Sdnchez-
Ruiz et al., 2023), Programming (Yilmaz & Karaoglan Yilmaz, 2023), Data Science (Albdrani & Al-
Shargabi, 2023), Research Methodology (Essel et al., 2024), Business Administration (Albert & Li,
2023), Construction (Uddin etal., 2023), and English (Aydin Yildiz, 2023).

Furthermore, critical thinking was enhanced when students used the model in a secondary-level world
religions course as well as in the university fields of Journalism (Irfan et al., 2023), Research
Methodology (Essel et al., 2024), STEM (Guo & Lee, 2023; Sanchez-Ruiz et al., 2023), teacher
education programs (van den Berg & du Plessis, 2023), and English language learning (Xiao & Zhi,
2023).

Furthermore, ChatGPT positively influenced student motivation and engagement, a finding corrobo
rated by previous reviews (AlBadarin et al., 2023; Montenegro-Rueda et al., 2023). For instance, in
English language learning, the tool increased motivation and sustained student persistence (Aydin
Yildiz, 2023; Ghafouri, 2024). Similarly, in academic fields such as data science, programming, and

business administration, ChatGPT appeared to positively impact student engagement.
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Numerous studies in this review confirm the enhancement of language skills in the areas of vocabulary,
grammar, discussion, and written expression among students who utilize ChatGPT while learning

foreign languages (Athanassopoulos etal.,2023; Lietal., 2023; Shaikh etal., 2023; Xiao & Zhi, 2023).

Additionally, ChatGPT had a positive effect on students’ digital literacy (Albert & Li,2023; Chenetal.,
2023; Irfanetal., 2023).

An exception to the positive impact of ChatGPT is the research of Swargiary (2023), which found a
negative effect on student performance, critical thinking, and motivation. The literature review by
Vargas-Murillo etal. (2023) confirms that excessive reliance on ChatGPT can hinder students’ critical

thinking skills.

Overall, emerging technologies like ChatGPT, with numerous applications for educators and learners,
asrevealed by the present SLR, have the potential to be a powerful tool for enhancing education. How
ever, concerns about privacy, academic integrity, and the potential for misuse and bias linked to Al ethi
cal principles of transparency and security, justice and equality, as well as the avoidance of harm
(Holmesetal.,2022; Tzimas, 2021; Waelen, 2022) necessitate a cautious and responsible approach from
educational stakeholders. Educational institutions must prioritize teaching critical thinking, digital liter

acy, and the ethical use of Al to ensure that these technologies are used for good.

CONCLUSION

This study employed the stages of a Systematic Literature Review and adhered to the PRISMA protocol
to collect and analyze data from 50 empirical studies focused on the application of the advanced

conversational Al model, ChatGPT, in K-12 and higher education.

The findings revealed a diverse range of practices and use cases for the model among educators and
students, primarily in higher education, which accounted for 62% of the articles. Also, in K-12
education, where 25% of the evidence was found, the research gap was addressed to some extent, given

the rarity of research in the K-12 domain.

Numerous applications of the model were identified in language learning within formal education
settings. These include creating dialogues, generating exercises, automated grading of written work for
educators, language practice, and personalized feedback through its use as a conversational partner and

personal tutor by students.
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While these findings align with the results of previous reviews, this SLR enriches the literature with
additional use cases of the model in K-12 and higher education, as well as in language learning. The
results of this research demonstrate that ChatGPT exhibited strong performance in various academic
domains, including English literature essay writing, conceptual understanding and problem-solving in
Chemistry, and Mathematics, historical argumentation, answering complex medical queries, and
humanities and social sciences homework assignments. Rudolph et al. (2023) reached similar

conclusions regarding ChatGPT’s performance.

Significant concerns regarding ChatGPT’s limitations and the ethical implications of its use in
education, as identified in the literature (Books, 2023; UNESCO, 2023) and previous reviews, are
corroborated by the findings of this study. The results reveal a high prevalence of inaccurate or outdated
information, as well as unreliable citations. Additionally, the model demonstrated notable deficiencies
in expressing emotions, engaging in creative and deep thinking, and critical reasoning. This finding, less
common in previous reviews, may be attributed to the demand for creativity and critical thinking in the

theoretical cognitive fields examined and the focus of previous studies on lower educational levels

where emotional interaction is more pronounced.

Consistent with previous reviews, this research demonstrated a positive impact of ChatGPT on student
performance and skills, particularly in knowledge acquisition, critical thinking, motivation,
engagement, language proficiency, and digital literacy across various academic disciplines at both the

school and university levels.

Significant constraints arose from the application of the rigorous PRISMA protocol criteria, including
limiting the time frame of publications to the first year of the model’s application (January 2023-January
2024), focusing the search on data within the context of school and university education, restricting the
search to English-language articles, and limiting the scope to articles accessible through open or
academic access. Another limitation was the exclusive focus on ChatGPT, given the proliferation of
other GPT-based CAI models (Rudolph et al., 2023) that could yield valuable data for educational
research. Additionally, while studies focusing on ChatGPT in school education were included, primary

education was underrepresented in the target groups of this study.

Finally, research examining the use of ChatGPT in special education was not included.

This SLR identified several limitations that underpinned the formulation of recommendations for future

research in the field of Conversational Artificial Intelligence (CAI) in education. Considering the
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potential benefits and ethical considerations associated with using conversational Al like ChatGPT in
education, as evidenced by this SLR and previous research, a strategic and cautious approach is essential
to maximize the positive impact of this technology on students and educators in both school and
university settings. To address the challenges and limitations identified in this study, educational
institutions should establish clear ethical guidelines for Al use, emphasizing transparency, fairness, and
accountability. Furthermore, comprehensive training on Al- ethics, responsible use, and critical

thinking skills should be provided to both educators and students.

Additionally, equipping educators with the skills necessary to effectively integrate Al tools into their
teaching practices is crucial. Governments and relevant stakeholders, like local, regional, and national
educational authorities, must prioritize promoting Al literacy among members of the educational
community to empower them to critically assess Al-generated content, identify biases, and use Al tools
sponsibly. Finally, fostering continuous collaboration among researchers, Al developers, and educators
is vital to creating innovative and appropriate applications that address emerging challenges. By
implementing these recommendations and regularly evaluating the impact of Al tools on student
learning outcomes, educational systems can harness the potential of Al to deliver more engaging and

effective learning experiences.
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ABSTRACT

Aim/Purpose The present study explores the key determinants that influence the intention of public
higher education institutions in Malaysia to utilize mobile learning. Furthermore, this study investigates
the correlation between these attributes and the components that affect the sustainability viability of
mobile learning.

Background The proliferation of mobile devices and the impact of COVID-19 have both played arole in
the exponential growth of mobile learning. Mobile learning has emerged as an essential instrument and
principal approach to student education within the higher education system amidst the pandemic.
Nevertheless, research concerning the sustainability of mobile learning is still in its nascent phases in the
post-pandemic period.

Methodology Structural equation modeling is utilized to analyze the gathered data and validate the
hypotheses in this study, which comprises an online survey of 280 undergraduate students attending
public higher education institutions in Malaysia.

Contribution This mobile learning research on the sustainability of learning environments during
COVID-19 adds to the educational literature. This study reconstructs the antecedent factors of three
Sfundamental constructs of the Theory of Planned Behavior (TPB) to explain the features of mobile
learning sustainability. This research provides a theoretical framework for mobile learning
sustainability.

Findings Based on the empirical evidence, the intention to adopt mobile learning in Malaysian higher
education institutions is notably and directly influenced by attitude, subjective norms, and perceived
behavioral control. Additionally, the core constructs of TPB are significantly impacted by perceived
usefulness, instructor readiness, student readiness, perceived self-efficacy, and learning autonomy.
Nevertheless, in Malaysian higher education institutions, the intention to adopt mobile learning is not

- /
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/Signiﬁcanlly affected by the perceived ease of use. \

Recommendations for Practitioners Mobile learning providers should work on enhancing the
performance of this technology to improve content appropriateness and support. Higher education
administrators should improve faculty readiness to strengthen the sustainability and efficacy of mobile
learning. Improving students’ self-discipline in mobile learning and their perceived preparedness and
self-efficacy is critical.

Recommendations for Researchers This study provides future researchers with a comprehensive
perspective on mobile learning, which should be studied regarding technology acceptance,
selfperception, and external influences, as well as a holistic research framework that combines internal
and external aspects to explain mobile learning adoption behavior. Furthermore, future researchers
should broaden their study horizons to include other educational institutions and populations and
identify disparities to encourage broader use of mobile learning.

Impact on Society COVID-19 has profoundly impacted educational quality and the achievement of
sustainable development goals (SDGs). This study demonstrates how mobile learning gives a unique
chance for students to continue their learning journey from the comfort of their homes, lessening the
disruption caused by pandemics and contributing to the progress of excellent education globally.

Future Research Based on the findings, future research should broaden the study s scope to include
selecting students (undergraduate and postgraduate) and instructors from multiple universities in
various states of Malaysia, collecting data and examining the differences between them, and providing an
overall view of mobile learning adoption behaviors (intention to adopt and actual usage) from the
perspective of both interactions.

Keywords  Sustainability, mobile learning, intention, instructor readiness, student readiness,
learning autonomy

- /

INTRODUCTION

Mobile learning is a developing online learning approach (Khalil-Ur-Rehman, 2019). It uses wireless
devices like smartphones and tablets to offer learning materials that are neither time-sensitive nor
location-sensitive. Mobile learning is learning where students can access material anytime and from any
location while engaging in genuine learning activities using mobile technology (Martin & Ertzberger,
2013). Mobile learning is more contextualized and personalized, with more particular and portable
material than e-learning (Traxler, 2009). COVID-19 has moved traditional learning and working
techniques from in-person to online, owing to the requirement for robust solutions and technology’s
ability to enable virtual interactions (Dhawan, 2020).

During the pandemic, mobile learning was the predominant method of educating students

(RomeroRodriguez et al., 2020). According to Norbutayevich’s (2023) findings, mobile learning is an
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innovative approach using mobile devices to efficiently complete coursework and access learning
resources, regardless of time or space constraints. It is an essential component of making learning simple
and adaptable. The pandemic encouraged the implementation of various techniques to prevent
interruption in education, including flexible online learning and e-assessment. According to studies by
Saikatetal. (2021), Alturki and Aldraiweesh (2022), Almaiah et al. (2022), and Sever Mali§ et al. (2022),
pandemic has highlighted the potential of mobile learning. Educational systems across the globe are
investigating and integrating its novel functionalities. Mobile learning allows students to access
learning resources whenever needed, utilizing mobile phones or tablets and an Internet connection (Lan
& Sie, 2010; Yietal., 2009). Mobile learning encourages students to acquire knowledge and apply their
abilities in diverse contexts, fostering the development of their problem-solving capabilities beyond the
confines of conventional classroom environments. Furthermore, mobile learning approaches enable
instructors to tailor instruction while students self-regulate their learning (Naciri et al., 2020). As a
result, engaging in additional activities outside of the classroom might boost children’s enthusiasm for
learning. Moving ahead to future educational problems, as Norbutayevich’s (2023) research
highlighted, mobile learning represents the cutting edge of technology in the twenty-first-century digital
era, capturing students’ eager attention. This development could suggest that mobile learning could

potentially serve as an effective educational instrument in the post-pandemic period.

Notably, Malaysian education systems have implemented e-learning as a preventive measure against the
pandemic’s transmission (Adams, 2021), emphasizing the necessity of digital teaching training for
educators (Chang et al., 2021). A survey of Malaysian university students conducted during the
pandemic found that the vast majority possessed a mobile device, including tablets and cell phones. It
was found that 97.7% believed mobile devices could facilitate their learning process, while 73.8%
utilized them for online information retrieval and research (Karim et al., 2020). The policy orientation
during the pandemic and the widespread popularity of hardware devices have resulted in the rapid
advancement of mobile learning, which appears ready for widespread application. However, apparent
readiness does not imply that everything is truly ready (Parkes et al., 2015). The investigation into the
sustainability of mobile learning in education is presently in its nascent developmental phases (Medrano
et al., 2023). Sustainability is defined as the enduring nature of the perpetual advancement of mobile
learning, its ability to accommodate evolving user demands and align with its intended objectives, its
capacity to adapt to potential changes, and its likelihood of achieving widespread user acceptance (A. M.
Al-Rahmietal.,2021). Prior to the pandemic, studies revealed that mobile learning might be an effective
way of training, possibly superior to traditional face-to-face lectures (Shih et al., 2010). Consequently,
additional study is required to investigate the post-pandemic educational sustainability of mobile

learning, especially since the majority of higher education institutions have embraced mobile learning
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as an indispensable pedagogical instrument.

This study demands the development of an explicit empirical feasibility model to analyze sustainability
factors in mobile learning thoroughly. Mobile learning is an emerging technology. While investigating
its acceptability or intention to use, it is clear to employ technology acceptance theory to explain user
behavior. In order to explain whether mobile learning can meet current educational needs, this study
incorporates perceived usefulness and perceived ease of use. Furthermore, Cheon et al. (2012) stated
that when examining the determinants of mobile learning adoption among college students, it is crucial
to commence by assessing their readiness for mobile learning. Ismail et al. (2016) and Mahat et al.
(2012) found that Malaysian college students exhibit a moderate readiness for mobile learning. In
contrast, instructors perceive a low level of readiness (Ibrahim et al., 2021), indicating that instructors
and students in the Malaysian higher education system possess a certain degree of readiness regarding
mobile learning. However, no previous studies have empirically examined learning readiness affecting
usage behavior. Mobile learning readiness refers to students’ preference and readiness to use
technology, such as mobile devices, in the learning process (Mahat et al., 2012). However, the learning
process is a two-way interactive process with the essential elements being the instructor and the student;
thus, this study incorporates the variables of instructor readiness and student readiness into the research
framework. Mobile learning places the student in the center of the entire learning activity, and the
student-centered learning process allows students to choose when and how often they learn, making
student self-directed learning a significant factor influencing mobile learning adoption (Kankok et al.,
2020).

Considering all of those mentioned above, by employing the theory of planned behavior (TPB), this
study attempts to reconstruct the conceptualization antecedents that explain the characteristics of
sustainable mobile learning. The TPB states that individuals’ intentions regarding attitudes, subject
norms, and perceived behavioral control combine to shape their behavioral intentions and actions
(Ajzen, 1991). Subjective norm is the manner in which an individual interprets the social pressures that
they encounter. Attitude relates to the positive or negative sentiments that an individual holds regarding
a particular behavior, and perceived behavioral control pertains to an individual’s subjective assessment
of their capability to exert influence over the resources and opportunities necessary to participate in a
specific behavior; it is alternatively referred to as the subjective evaluation of the behavior’s ease or
difficulty to execute. Perceived behavioral control may be separated into two ries: self-efficacy (the
perception of one’s capacity to conduct behavior) and external resources (the availability of resources to
individuals from external sources and obstacles encountered in these resources) (Ajzen, 2002). This

study aims to investigate in depth the determinants that impact the adoption of mobile learning in
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Malaysian higher education institutions, with a particular focus on the disturbing and complex period
following the pandemic. To achieve this objective, the study constructs a holistic theoretical framework
with comprehensive explanatory power. This framework is founded on the TPB theory and incorporates
perceived usefulness and ease of use as antecedent variables of attitude, instructor readiness, and student
readiness as antecedent variables of subjective norms and learning autonomy and self-efficacy as

antecedent variables of perceived behavioral control.

LITERATURE REVIEW

MOBILE LEARNING IN HIGHER INSTITUTIONS

Mobile learning, as defined by Naismith et al. (2004), is an instructional approach that leverages mobile
technology. Furthermore, research by Peters (2007) and Dahri et al. (2023) demonstrated that mobile
learning’s unique relevance is its adaptation to time and place. The sharing and exchange of information
via mobile learning within academic institutions is an emerging subject of discourse (Salhab & Dabher,
2023). According to the research by Lavidas et al. (2022), educating students regarding the advantages
linked to mobile learning within higher education institutions is of the utmost importance. Advanced
mobile devices have improved organizational, administration, and generation capabilities for teaching
and learning due to superior hardware (such as cameras and accelerometers) and a multitude of software
alternatives (such as applications) (Chen et al., 2008; Keskin & Metcalf, 2011). These capabilities
facilitate individualized, contextual, collaborative, and informal learning by allowing students to build
technological and communicative skills, communicate, exchange knowledge, and improve learning
outcomes. Unquestionably, the proliferation of mobile devices has given rise to mobile learning as a
feasible substitute for students desiring to attain fresh proficiencies or update pre-existing ones (Dahri et
al., 2023). However, COVID-19 has prompted system adjustments at educational institutions, which
raises concerns regarding the quality of education and the prospects of students. During the pandemic,
colleges worldwide adopted online education dramatically, and many students study online using cell
phones, desktop computers, or laptops (Voicu & Muntean, 2023). At the same time, Usak et al. (2020)
and Naciri et al. (2020) discovered that the urgent scenario prompted a number of concerns, including

students’ futures and a reduction in educational quality.

The research conducted by Siron et al. (2020) in Indonesia amidst COVID-19 unveiled that students’
utilization of e-learning was significantly impacted by experience, self-efficacy, perceived enjoyment,
and computer fear. Additionally, perceived ease of use and usefulness influenced students’ willingness

to adopt e-learning. Unlike face-to-face encounters, mobile learning eliminates physical and temporal
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barriers between instructors and learners while delivering a different perspective through digitalized
content. Previous research has established a correlation between learners’ perceived enhanced learning
efficiency and the willingness to utilize mobile learning (Hao et al., 2017). The study by Wei and Chou
(2020) investigated the relationship between students’ online learning outcomes and their levels of
online readiness and perception. The findings indicated that their satisfaction with online learning was
significantly influenced by their self-efficacy with computers and the Internet. Moreover, it was noted
that the relationship between course satisfaction and online learning perception was moderated by self-

efficacy in utilizing computers and the Internet to facilitate online learning.

Given that knowledge acquisition is the fundamental objective of learning, users’ favorable perceptions
of learning outcomes are anticipated to impact their attitudes toward the system (Yuan et al., 2021). In
light of the circumstances, directing attention toward mobile learning readiness is judicious. This entails
assessing students’ inclination to adopt or reject mobile learning according to their abilities and
discernment in a mobile learning context, particularly considering alternative online platforms.
Therefore, based on the TPB, the primary objective of this research is to provide an allencompassing
comprehension of the factors that influence students’ intentions concerning the adoption of mobile

learning. SUSTAINABLE

MOBILE LEARNING

According to Naciri et al. (2020) and Alfalah (2023), mobile learning refers to the pedagogical practice
of obtaining knowledge via mobile devices. Mobile learning is among the new millennium’s learning
techniques. In accordance with the findings of a recent study on the expansion of mobile learning
(Alshurideh et al., 2023), educational and information systems scholars have examined approaches to
integrate it into pedagogical practices. COVID-19 has increased people’s reliance on bile learning as
they seek alternate ways to complete their jobs (Alfalah, 2023). According to Lin et al.

(2016), individual readiness is among the most significant determinants impacting the tion and efficacy
of mobile learning. Readiness includes psychomotor, cognitive, social, and emotional components of a
person’s ability to act (Borotis & Poulymenakou, 2004). Tang et al. (2021) found that students’ readiness
for live online learning influences their willingness, participation, and quality of online learning.
However, in a separate study, Teo (2010) demonstrated that prior experiences with objects and actions
have the most significant impact on an individual’s readiness. This finding is consistent with Lin et al.’s
(2016) research, which found a significant link between these experiences and the execution of actions

or the use of objects.
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As a result, Parasuraman (2000) emphasized that the technology itself may be the object when
discussing adoption readiness. Moreover, the research by Liu et al. (2010) underlined that mobile
learning enhances learning experiences by enhancing student-instructor contact and encouraging
favorable attitudes towards learning and instructors. However, from a psychological standpoint, mobile
learning readiness overlaps with technology acceptance and learning readiness (Lin et al., 2016).
Meanwhile, Lin et al. (2016) discovered that mobile learning readiness is an individual’s inclination to
embrace and utilize mobile technology for educational purposes, including informal and formal
learning. Motiwalla (2007) describes mobile learning as the application of mobile technologies in
educational activities. Nonetheless, Ahmad (2019) stressed that the efficiency of mobile technology
integration into learning would be determined by the readiness, communication, and commitment of

teachers and university officials.

RESEARCH FRAMEWORKAND HYPOTHESIS DEVELOPMENT

THEORY OF PLANNED BEHAVIOR

The Theory of Planned Behavior (TPB) (Ajzen, 1991) is a psychological theory that establishes a link
between thoughts and actions. TPB is also a well-known theory for predicting and understanding
people’s intentions and behaviors (Nie et al., 2020). As a result, limited research has employed the TPB
model to elucidate the readiness of institutions of higher education for the adoption of mobile learning
(Akour et al., 2021; Tagoe & Abakah, 2014) despite the profound impact that the Internet has had on
distance education on a global scale. As a result of the platforms’ requirement to sustain the learning
environment, the worldwide pandemic has impacted online distance learning. The TPB is the paradigm
for investigating the elements that impact students’ adoption of mobile learning and its consequences.
Therefore, this study constructs an extended research framework based on the TPB model as well as the

readiness theory, as shown in Figure 1.
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Figure 1. Research Framework

ATTITUDES TOWARDS MOBILE LEARNING

Given the technological limitations of mobile learning at this level and the multiple determinants of user
behavior, this study employs two antecedent constructs (perceived ease of use and usefulness) from the
technology adoption model to elucidate the attitude variable. Previous studies have also demonstrated
significant relationships and high explanatory validity between these two antecedent constructs and
attitude variables in various types of mobile applications, such as mobile health (Ramdani et al., 2020),
mobile payments (Kavitha & Kannan, 2020), mobile banking (Normalini, 2019), and mobile learning
(Cheon et al., 2012). Perceived usefulness relates specifically to the perception that mobile learning
increases learners’ performance in technological fields (W. M. Al-Rahmi et al., 2018; Davis, 1989).
Furthermore, perceived ease of use pertains to an individual’s belief that utilizing a specific item is
effortless (Davis, 1989). Surveys show that pupils prefer mobile learning when the technology is
straightforward. Indeed, as Avci and Askar (2012) showed, perceived usefulness significantly influences
the intention to utilize technology applications in various scenarios. Hsu (2012), Joo et al. (2016), and
Teo et al. (2019) revealed that students’ behavioral intentions to utilize mobile learning management
systems are significantly predicted by their perception of the systems’ usefulness. Consequently, the
subsequent hypotheses are presented:

HI: Perceived usefulness has a positive attitude-changing effect on students’ inclination to use mobile
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H2: Perceived ease of use positively influences students’ attitudes and intentions about mobile learning

adoption.

SUBJECTIVE NORMS ON MOBILE LEARNING

Subjective norms are defined as others’ perceptions of social effects on conduct (Ajzen, 1991), which
reflect teacher and student readiness. This readiness is crucial for adopting mobile learning throughout
the pandemic and sustaining the learning environment. After reviewing the studies on the determinants
of mobile learning adoption by students worldwide (Cheon et al., 2012; Igbal & Ahmed Bhatti, 2015;
Mahat et al., 2012), it is critical to emphasize that this concept is in a state of constant development,
especially in the realm of remote and open education. As a result, Cheon et al. (2012) found that
professors and instructors significantly impacted students’ decisions to use mobile learning.
Furthermore, as emphasized by Alrasheedi et al. (2015), it is vital to assess students’ perceptions of the
acceptability of mobile learning since its efficacy is intrinsically tied to student technological
acceptance. Therefore, teacher readiness for mobile learning adoption and student readiness should be
investigated in Malaysian higher education institutions, where online learning has been crucial to the
learning environment throughout the pandemic. Instructors are students’ primary source of advice; thus,
the learning environment should be consistent with low failure risk. Furthermore, students’ utilization of
mobile learning was significantly impacted by the level of assistance provided by the university

administration, according to Almaiah et al. (2022). Hence, these hypotheses are derived:

H3: Instructor readiness influences students’ desire to use mobile learning positively.
H4: Student readiness has a favorable subjective norm-changing effect on the intention to adopt mobile

learning.

PERCEIVED BEHAVIORAL CONTROL

Aguilera-Hermida’s (2020) research defines perceived behavioral control as an individual’s
competence, effort, and enabling factors that impact their ability to engage with educational technology.
Al-Emran et al. (2020) and Azizi and Khatony (2019) discovered a consistent positive link between
learners’ perceived behavioral control and their inclination to employ mobile learning. However, prior
studies have demonstrated that attitude is a dependable indicator of intention. According to Armitage
and Conner (2001), a person’s desire to participate in an activity increases as their attitude towards it
improves. In contrast, Davis’ (1989) research highlights that mentality comes before aspirations to use

computer technology. The study by Normalini et al. (2018) revealed that attitude is the strongest
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predictor influencing undergraduate students’ intention to use mobile applications in Malaysian public
universities. The social cognitive theory by Bandura (1986) supposes that individuals’ behavior is
significantly impacted by perceived self-efficacy. Afful and Boateng (2023) discovered that students’
self-efficacy influences their behaviors when engaging in practical mobile learning activities.
Nowadays, most students have the confidence, organizational skills, and action-taking abilities to use
mobile learning effectively. Holec (1981) defined learning autonomy as the ability to direct one’s own
learning, and it refers to the extent to which students are in command and accountable for their own
actions while using mobile learning. Nonetheless, autonomy is a crucial predictor of behavioral control
in mobile learning. Cheon et al. (2012) revealed that mobile learning requires self-motivated and self-

disciplined learners, mobility, and flexibility. Thus, these hypotheses are constructed.

HS: Perceived self-efficacy impacts the perception of behavioral control in favor of the intention to
adopt mobile learning.

H6: Learning autonomy has a favorable impact on how behavioral control is viewed and the propensity
to use mobile learning.

H7: Attitude influences the intention to use mobile learning positively.

HS: Subjective norm has a favorable impact on the intention to adopt mobile learning.

H9: Perceived behavioral control influences the intention to use mobile learning favorably.

MATERIALSAND METHODS

DATA COLLECTIONAND SAMPLING METHOD

The research sample comprises 280 undergraduate students currently enrolled in one of Malaysia’s
public higher education institutions. The purposive sampling approach was used to implement the non-
probability sampling method. Data were collected over four weeks via an online Google Form survey
from undergraduate students who used mobile devices for online courses owing to the outbreak. All
measurements in this research were derived from prior studies (Cheon et al., 2012) and were assessed
using a 7-point Likert scale that ranged from “strongly disagree” to “strongly agree.” Three
measurements were attached to each construct in this study. The 18th WMA General Assembly in
Helsinki, Finland, adopted the ethical principles for this research in June 1964 (World Medical
Association, 2013). Even though it may be necessary to communicate with family members or
community leaders, it is strictly forbidden to participate in a research project without the voluntary
consent of an individual competent to provide informed consent. The present study is conducted in

accordance with the Helsinki Protocol.
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DATAANALYSISAND RESULTS

DEMOGRAPHIC PROFILE AND TECHNOLOGY USAGE

The survey instrument was divided into three discrete stages. Following the collection of demographic
information in the first section was a segment pertaining to technology usage. In the third section, the
responses of the participants regarding the specific measurement items associated with each construct
were extracted. The study used the deliberate sampling approach to target specific groups of people,

especially mobile learning users, who best provided the necessary information for the study.

The respondents’ technology usage and demographic profile are detailed in Table 1. Most respondents
were female (73.5%), with a male proportion of only 26.8%. The age range of males and females who
answered the questionnaire was 24-26 years (9.3%), followed by 21-23 years (86.1%), and the lowest
was 18-20 years (4.6%). The percentage of individuals falling within the age range of 21-23 years is the

highest ofall age ranges documented.

Table 1. Profile of Demographic

Demographic Categories Frequency Percentage (o)
Age 18-20 13 4.6
21-23 241 6.1
24-26 26 93
Gender Male 75 26.8
Female 205 73.2
Ethnicity Malay 0 32.1
Chinese 141 5004
Indian 43 15.4
Others G 2.1
School Arts Course 212 75.7
Science Course 68 24.3
Year First Year 20 71
Second Year 111 306
Third Year 121 43.2
Fourth Year 25 8.9
Fifth Year 3 1.1
CGPA 3.00-3.50 129 46.1
3.51-4.00 151 53.9
Smartphone Brand Apple (iPhone) 88 314
Samsung 47 16.8
MNokia 1 0.4
HTC 3 1.1
Sony Xperia 3 1.1
LG 3 1.1
Vivo 40 14.3
Xiaomi 18 G4
Huawei 44 15.7
Oithers 33 11.8
Own Tablet PC Yes 280 100
PC Brand Apple (Ipad) 33 11.8
Samsung 26 93
Asus 74 26.4
Acer 43 15.4
Microsoft Surface 16 57
Sony 15 5.4
Lenovo 15 5.4
HP 34 121
Oithers 24 8.6
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Years Using Internet 1-10 164 58.6
11-20 114 40,7
21-30 2 0.7
Hours Almost Never 1 0.4
Less than 1 hour 23 8.2
1-5 hours 48 17.1
6-10 hours 10 38.9
11-15 hours 63 225
16-20 hours 29 10.4
More than 20 hours 7 25
Demographic Categories Frequency Percentage (Ya)
Data Plan Yes 260 929
No 20 7.1

Most responders were Chinese, accounting for 50.4%, followed by Malays (32.1%). The Arts course
cluster, which included social sciences, humanities, education, language, and communication courses,
had the most responses (212, 75.7%). The remaining 24.3% comprised 68 Science course cluster
students studying chemistry, pharmacy, physics, biology, industrial technology, computer science,
mathematical science. The highest year of study reported was by third-year students, at 43.2%, followed
by second-year students at 39.6%. First-year students scored just 7.1%, followed by fourthyear students
at 8.9% and fifth-year students at 1.1%. The recorded cumulative grade point average (CGPA) of the 129
students varied from 3.00 to 3.50 (46.1%), with 151 individuals achieving a higher CGPA of 3.51 t0 4.00
(53.9%). The Arts course cluster is far more extensively represented than the Science course cluster;
nevertheless, variations in optional topics and grade levels do not influence mobile technology use for
the Generation Z cohort. Among the 280 respondents, all the students had a smartphone, with 192 using
Android (68.6%) and 88 using an iPhone (31.4%). On the other hand, all 280 respondents also have a
tablet PC (Apple: 11.8%; Windows PC Operating Systems: 88.2%). This suggests that Malaysian
university students are selective about mobile devices during mobile learning and can choose different
devices depending on the scenario. Most students prefer Android phones and Windows systems, which
may be associated with the compatibility of mobile learning programs. Of the respondents, 164 had used
the Internet for ten years, while 114 had used it for up to 20 years. Most respondents (109, 38.9%) spent
6-10 hours daily on the Internet, with the lowest time spent at 0.4%. Most respondents (92.9%) had data

subscriptions, while just 7.1% used a free Wi-Finetwork.

ANALYSIS

This study’s constructed models were analyzed using SmartPLS 3.3.3, a second-generation structural
equation modeling software (Ringle et al., 2015). The present study utilized a two-step approach,
commencing with an assessment of the measurement model, which was subsequently followed by an
examination of the instrument’s validity and reliability. Using the structural model, the hypothesis was

examined during the second phase of the research.
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MEASUREMENT MODEL

This study conforms to the analysis and evaluation by Hair et al. (2020), who employed outer loadings,
average variance extracted (AVE), and composite reliability (CR) to assess quality indicators, including
convergent validity, discriminant validity, and other external model indicators. The loading, AVE, and
CR threshold values specified by Ramayah et al. (2018) are 0.7, 0.5, and 0.7, respectively. According to
the results shown in Table 2, all loadings exceeded 0.7, AVE was less than 0.5, and CR exceeded 0.7. The
findings indicate that the assessment has convergent validity and can be considered reliable. We then
examined the discriminant validity employing the HTMT ratio proposed by Franke and Sarstedt (2019).
When the HTMT value is less than 0.90, it indicates that the structures being evaluated are distinct. As
seen in Appendix A, all but a few HTMT ratios were less than 0.90. Nonetheless, after doing the HTMT
bootstrapping, we noticed that the UL between variables over the proposed threshold was less than 1.0,

indicating that respondents were aware that the ten constructs tested were independent.
Table 2. Measurement Model

Construct Item Loadings AVE CR

Artitude ATT1 (.56 0.836 0,938
ATT2 0.921
ATT3 (0.925

[ntention INT1 (.44 (.872 0.953
INTZ2 (0.950
INT3 (0.902

Instructor Readiness IR1 (.899 (.798 0.922
IR2 0.907
IR3 0.874

Learning Autonomy LAl 0.957 0.919 0958
LAZ 0961

Perceived Behavioral Control PBC1 0.945 0.854 (0.946
PBC2 (.59
PBCH (0.929

Perceived Ease of Use PEOU1 0.829 (.724 [.887
PECUZ2 (LHTY
PEOU3 (0.844

Perceived Self-Efficacy PSEL 0.963 0.869 0.952
PSEZ2 .925
PSE3 (.90

Perceived Usefulness P (.865 0.775 0.912
PU2 (.897
PU3 (.880

Smdent Readiness SR1 0.872 0.789 0918
SR2 (1.8HE
SR3 (LA

Subjective Norm SN1 0.931 0.822 (.933
SN2 (.593
SN3 (.H95

Mote: LA3 was deleted due to low loadings
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MEASUREMENT OF STRUCTURALMODEL

This study employed 5,000 bootstrap resamples (Hair et al., 2020; Ramayah et al., 2018) to examine the
structural model and test the hypotheses formulated. The outcomes of this analysis are presented in the
form of confidence intervals, t-values, standard errors, p-values, beta values, and standard errors.
According to the final results, the R2 was 0.458 (Q2 =0.376) for Attitude, R2 was 0.7 (Q2 = 0.59) for
Perceived Behavioral Control, R2 was 0.684 (Q2 =0.555) for Subjective Norm and R2 was 0.805 (Q2 =
0.695) for Intention. The findings determined that the predictors could explain 45.8% of the variance in
Attitude, 70% of the variance in Perceived Behavioral Control, 68.4% of the variance in Subjective
Norm, and 80.5% of the variance in Intention. Based on the results of the analysis (see Figure 2), We
found a positive correlation between Attitude and Perceived Usefulness (B =0.676,t=9.674, p <0.01)
but no significant relationship with Perceived Ease of Use (f = 0.002, t = 0.027, p = 0.489) when
examining the factors influencing Attitude. Secondly, both Student Readiness (B = 0.395, t = 6.088, p<
0.01) and Instructor Readiness (f = 0.492, t =7.879, p <0.01) had a significant and positive impact on
Subjective Norms. Moreover, significant positive correlations were observed in this study among
Perceived Behavioral Control, Learning Autonomy (= 0.568, t =< 0.01), and Perceived Self-efficacy
(B=0.29,t=3.768,p <0.01). In conclusion, the findings of this research demonstrated that Intention to
Use was significantly and positively influenced by Attitude (p = 0.292, t =4.998, p <0.01), Subjective
Norms (B=0.281,t=4.944,p<0.01), and Perceived Behavioral Control (3=0.416,t=7.510,p<0.01).
Consequently, H2 was not supported in this investigation, while H1, H3, H4, H5, H6, H7, H8, and H9
were supported (see Appendix B).
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Figure 2. Hypothesis Testing Results
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DISCUSSIONAND IMPLICATIONS

DISCUSSION

This study employed the TPB theory to examine the determinants that impact the intentions of
university students to adopt mobile learning, and the findings presented insightful conclusions about the
dynamics of technology adoption in higher education. This study developed predicted beliefs for each of
the three essential components of the TPB hypothesis. According to the findings of this study, perceived
behavioral control (f =0.416) had the most substantial influence on the intentions of university students
to utilize mobile learning. The abovementioned results corroborated those of Cheon et al. (2012).
Meanwhile, two predictive beliefs, learning autonomy and perceived self-efficacy, had the most
explanatory power for perceived behavioral control (R2 = 0.700). Perceived behavioral control was
more significantly impacted by learning autonomy (3 = 0.568) than perceived self-efficacy (f = 0.290).
This finding suggested that students’ self-regulation responsibility and control of the learning process
(Liu, 2008) had a more substantial effect on perceived behavioral control than self-referential judgments
of competence for adopting mobile learning. Importantly, this study confirmed that learning autonomy
is a prerequisite for mobile learning-related perceived behavioral control. This implies that learners with
autonomous and self-directed learning abilities are more inclined to use mobile learning. In contrast,
learners with more excellent self-directed learning skills and potential are more effective at using mobile

learning.

Attitude (B = 0.292) significantly increased adoption intention. Nevertheless, concerning the two
antecedent variables of Attitude, the impact of perceived ease of use on Attitude was insignificant. This
nuanced finding suggested that undergraduates’ perceptions of the mobile learning platform’s ease of
use in Malaysian higher education institutions may not substantially influence their intention to use
mobile learning. This insight highlighted the present students’ growing familiarity with digital
technologies, which may reduce perceived obstacles to ease of use. The perceived usefulness (B=0.676)
strongly affected attitudes towards embracing mobile learning. The findings indicated that the better
college students viewed mobile learning performance, the more beneficial they thought this technology
to be, and the more favorable their attitudes towards adopting mobile learning were, resulting in more
excellent mobile learning adoption intentions. In this study, the effect of the two antecedent variables of

Attitude on Attitude is consistent with the findings of Normalini and Ramayah (2015).

Subjective norms (B = 0.281) positively and directly influenced adoption intentions, according to this

study. The influence of instructor readiness (B = 0.395) on subjective norms was found to be more
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substantial in comparison to student readiness (f = 0.290). These two variables together explained
68.4% of the variation in perceived norms (R2 = 0.684). This finding indicates that enhancing teacher
readiness is likely to increase the propensity of college students to utilize mobile learning. The observed
result is in accordance with the conclusions posited in the research conducted by Cheon et al. (2012).
The results of this study support previous research that found low teacher readiness in Malaysia’s higher
education system due to traditional teacher-centered educational philosophy and a lack of holistic
understanding of pedagogical integration in mobile learning (Ibrahim et al., 2021). This means that
sustained performance attainment and effective deployment of mobile learning in higher education need
a thorough understanding of mobile learning’s potential, limits, and successes by instructors and
students (Azizi & Khatony, 2019).

In conclusion, to confirm the substantial determinants that significantly impact the intention of
Malaysian university students to adopt mobile learning and thereby ensure its long-term sustainability
and prosperity, an exhaustive investigation was conducted to validate these factors. The finding of this
study demonstrated that the combined influence of attitude, subjective norms, and perceived behavioral
control explained 80.5% of the variance (R2 =0.805) of the adoption intention for mobile learning. This
finding indicates that the model constructed specifically for this study possesses a greater capacity to
explain the intention of undergraduate students in Malaysian higher education institutions to implement
mobile learning. Simultaneously, the reconstructed core constructs’ antecedent variables provided a
transparent empirical sustainability model. These variables effectively interpreted the different

components of mobile learning sustainability.

PRACTICALIMPLICATIONS

This study investigated the factors influencing undergraduates’ intention to utilize mobile learning to
provide a comprehensive perspective on initiatives to enhance sustainability and support
students’intention for mobile learning. Based on the results, we can provide stakeholders in the mobile
learning domain with actionable recommendations. First, mobile learning providers must work on
increasing the performance of mobile learning technology, which may be accomplished through
content, efficiency, and resource integration, in order to support student learning successfully. Higher
education administrators may improve faculty readiness for mobile learning by capitalizing on faculty
influence and reputation among students, increasing the durability and efficiency of mobile learning
readiness. Simultaneously, each educational institution should provide diverse opportunities for
training in mobile learning functions to promote students’ self-efficacy perspectives. Initially, students

should concentrate on improving their self-control and self-discipline when using mobile devices for
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educational reasons. Based on this assumption, students ought to make an effort to enhance their
readiness for learning, proactively acquire proficiency in utilizing mobile learning technologies, and
engage in diverse training and guidance offered by tertiary educational establishments to augment their
self-efficacy and performance perceptions of mobile learning. Furthermore, COVID-19 has
tremendously influenced global progress toward sustainable development objectives and educational
excellence. This study illustrates how mobile learning gives students a tough chance to continue their
learning journey from the comfort of their homes, alleviating the interruptions caused by the pandemic’s

early beneficial impacts and helping the growth of excellent education globally.

CONCLUSION

The present study employed the TPB theory as a conceptual model to comprehensively examine the
principal determinants impacting mobile learning adoption in Malaysian higher education institutions
by reconstructing the antecedent variables of the critical components that explain the attributes of
sustainable mobile learning. The study’s findings indicated that attitude, subjective norms, and
perceived behavioral control significantly influenced the adoption of mobile learning in Malaysian
higher education institutions. Nonetheless, perceived usefulness significantly affects the attitude
variable, and increasing perceived usefulness aids mobile learning in meeting the sustainability element
of responding to current educational needs. Instructor readiness significantly impacts subjective norms
more than student readiness, directly affecting the sustainability element of increased user acceptance.
Learning autonomy and self-efficacy significantly influence perceived behavioral control and the long-
term potential of mobile learning to adapt and develop. The findings effectively aid stakeholders in
better understanding the integrated perspective of mobile learning and contribute to developing mobile
learning’s sustainability in education by bridging the research of pre-pandemic and post-pandemic

mobile learning system acceptance factors.

LIMITATIONSAND DIRECTIONS FOR FUTURE STUDIES

This study provides an original viewpoint regarding the sustainable implementation of mobile learning
in Malaysian higher education institutions. Nevertheless, this investigation did not examine the
practical implementation of mobile learning. Meanwhile, increased data collection will facilitate
comparative analyses, reveal differences, and provide a comprehensive understanding of mobile
learning adoption behaviors from the perspectives of all stakeholders, both in terms of intentions and
actual usage. Given these findings, further research should aim to broaden the scope of this investigation

by incorporating academic staff and undergraduate and graduate students from multiple colleges and
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regions within Malaysia.
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APPENDIX B
Hypothesis Testing
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