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lowering repetitive instructional workload. The implication of this
research is the research helps educators implement AI tools in
classroom settings and outlines simple safety measure for source
attribution and fair content use. Instead of relying on generic
conversational Al, AskMe247 shows how specialized, adaptive systems
can be embedded into technical courses to bridge classroom instruction
with self-directed study. The implications of this study show how
educators can incorporate domain-tailored Al tools into classroom
environments while keeping simple safeguards for source attribution
and fair content use. Instead of depending on broad, general-purpose
conversational models, AskMe247 demonstrates how adaptive, course-
specific Al can connect classroom instruction with self-directed study,
encouraging deeper learning and supporting technical curricula.
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Introduction

The use of Artificial Intelligence (Al) in education today helps deliver more personalized,
flexible, and student-centered learning experiences. Access to real-time academic support via
online Al-powered learning tools also enables students to tackle challenging subjects outside
of the formal learning environment. While Holmes et al. (2019) and Carvalho & Sharma (2022)
discussed how learning can be tailored to individual learners, such that they can learn better
and become more independent, the application and benefits of learning tailoring in higher
education, particularly in Information Storage and Retrieval (IMC413) courses with abstract
theoretical concepts and numerous technical terms and definitions, are further elaborated in
this paper. Specifically, difficulties that learners encounter in trying to comprehend indexing,
search procedures and retrieval frameworks and applying them in realistic scenarios are also
discussed (Chen et al., 2020).

The AskMe247 system was developed for students taking the IMC413 Information Storage
and Retrieval course. It can function as a 24-hour Al learning assistant. AskMe247 provides
guided explanations, feedback, and assessment for students who engage in self-directed
learning. It can facilitate a connection between classroom learning and individual learning
outside the classroom. Technical content can be made simpler, and students can acquire
confidence in learning. It was designed based on the intelligent tutoring systems framework
(Woolf, 2021; Luckin et al., 2016). An early trial run using the system showed that students
using the Al-based tool could master course materials better and have the courage to explore
more complex materials (Jiao et al., 2021).
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The impact of individual learning goes beyond this, as AskMe247 also supports the larger
objective of the digital transformation of higher education to support various models of
education, including hybrid, online and flipped learning models. This innovative system, while
reducing the instructional time of faculty members in repetitive tasks, supports learning
analytics and Al-enabled learning innovations to support future-ready education systems (Tsai
& Gasevi¢, 2017). Being scalable and integrable with learning management systems, this
system has great potential to be replicated across disciplines to support strategic innovation in
academic institutions, empower students to take charge of their learning and support the digital
growth of academic institutions through facilitation of continuous, flexible and inclusive
learning.

AskMe247 is particularly invented to address the learning difficulties encountered by students
who registered subject IMC413 Information Storage and Retrieval. It is a course characterized
by abstract theoretical constructs and dense technical terminology, which require both high
conceptual clarity and practical application. To support the course learning outcomes,
AskMe247 functioned 24/7 provided a real-time assistance, offer guided practice and
personalized feedback. It bridges the gap between classroom instruction with student’s self-
reliant study. The system helps students grasp the theoretical understanding by simplifying
technical content into contextual, easier to understand explanation. It allows students to
actively practice, simulate question formulation, track progress and retrieval exercises while
mastering the IMC413 topics. Furthermore, the outcome of this system will strengthen
students’ confidence, offer anxiety-free environment outside class, increase engagement, and
improve course content understanding in information storage and retrieval.

The main objective of this study is to determine the extent to which Al-powered learning
support, AskMe247, enhances the learning performance and understanding of Information
Storage and Retrieval concepts among IMC413 students. It also intends to examine the impact
of AskMe247 on student engagement and confidence in learning.

Literature Review

Al or artificial intelligence, has become a global trend in the classroom, turning classrooms
into more customized, adaptable, and student-centered ecosystems. Learning assistants with Al
capabilities have shown great promise for improving student autonomy, engagement, and
comprehension. According to Woolf (2021), intelligent tutoring systems enhance academic
results by tracking learner progress and offering contextual feedback. Similarly, Luckin et al.
(2016) stress that by adjusting to personal demands and learning preferences, Al technologies
promote deeper learning. In difficult courses like Information Storage and Retrieval, where
students frequently struggle with abstract concepts like indexing, search algorithms, and
retrieval models, such systems are especially helpful (Chen et al., 2020).

Recent study indicates that the impact of the learning process differs depending on how Al-
supported learning can improve students' academic and affective outcomes. In a meta-analysis
of 24 randomized tests, Wu and Yu (2024) found that Al chatbots significantly improved
students' learning outcomes, with higher education students exhibiting greater effects.
However, they discovered that shorter interventions were more effective than lengthier ones.
This implies that results may be impacted by the length of Al-supported learning and novelty.
While earlier studies showed that schooling promotes Al through experimental assessment,
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Deng et al. (2025) collected 69 experimental investigations discovered that ChatGPT therapies
improved higher-order thinking, affective-motivational outcomes, and academic achievement.

Evidence on student involvement is further strengthened by Heung and Chiu's (2025)
systematic review employing meta-analysis of 17 empirical research papers including 1735
students. The study discovered that ChatGPT-supported learning had a medium overall impact
on student engagement (Hedges' g=0.55). The study's findings demonstrated that using
ChatGPT, content production, technical assistance, and customized instruction can enhance
behavioral, cognitive, and emotional involvement. However, over-reliance on Al could lead to
disengagement. This suggests that Al-supported learning's pedagogical design is still crucial.

Embracing the Al-driven systems in higher education from instructional perspective, indicates
few challenges including the administrative burden and teaching workloads. Hamzah (2025)
and Tsai & Gasevic, (2017) stated that automating repetitive primary support reduces cognitive
overload for educators and allows active blended learning with creative curriculum innovation.
Al able to cope with these issues and evidence was showed by Goldman et al (2024) as they
studied how Al may assist special education teachers with their common time-consuming tasks
and emphasized on how Al can reduce their burden especially in progress monitoring and
instruction adjustment.

In Malaysia, the significance of artificial intelligence in higher education has garnered
attention. Students in Malaysian institutions expressed high levels of enjoyment and perceived
utility while interacting with Al tools, especially in courses requiring technical competence,
according to Mat Yusoff et al. (2025). Recent studies were conducted to investigate the
usefulness of AskMe247 and other existing Al systems in bridging individual study and
classroom learning. Hamzah (2025) elaborated on how the implementation of Al in higher
education in Malaysia could bring about a revolutionary learning experience by means of
personalized learning and adaptive teaching. Meanwhile, the National Artificial Intelligence
Roadmap 2021-2025 (MIDA, 2025) has initiated several key performance indicators towards
the implementation of Al, such as Al curriculum, Al-skilled human resources, and others, but
its implementation is in its nascent stage.

The effort to develop the Al-driven learning platforms also ties in with the broader global
educational reforms aimed at equipping future workforces. While Malaysian higher education
policymakers are concerned with the importance of digital transformation and learning
analytics in higher education (Tsai & Gasevi¢, 2017), the design of AskMe247, which
incorporates real-time feedback, adaptive assessments, and integration with learning
management systems (LMS), provides an empirical connection with the positive findings
reported by Jiao et al. (2021) that chatbot-based learning systems can significantly increase
students’ confidence in using learning systems and enhance their learning engagement.

However, there are some obstacles to students’ mastery of studying complex issues and
materials. These issues and challenges are addressed in this study to enable students to make
the best use of AskMe247 to enhance their self-directed learning, to bridge any conceptual
learning gap and to access appropriate and current learning resources. A strong empirical
connection can be established on how grounding Al adoption in the Malaysian higher education
context can lead to improved learner confidence, increased student engagement and efficient
instructional design.
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Method

This study employed a mixed-methods approach. According to Creswell & Plano Clark (2021),
the mixed-methods approach provides a comprehensive approach to investigating educational
innovations by combining data from statistical analysis with views of learners. The design of
this study was informed by recent studies on the use of Al in learning, pointing to the
importance of feedback and learner analytics that are adaptive in nature and can be used in
higher education (Holmes et al., 2021; Tsai & Gasevi¢, 2022). This study aimed to determine
the effectiveness of AskMe247 in enhancing students’ understanding of the learning outcomes
of IMC413 Information Storage and Retrieval. It also aimed to determine the educational value
of the system in terms of achieving academic results, usability and students’ opinions. Thus,
the findings from quantitative analysis and the views of the learners were combined and
presented within a comprehensive framework.

Using a purposive sampling approach, a total of 40 students were selected from two different
cohorts of students who were enrolled in the subject IMC413 Information Storage and
Retrieval. A purposive sampling approach was used to ensure that participants had diverse
levels of digital literacy and varied in their academic performance, as reported in previous
studies on educational technology evaluation (Hamzah, 2025; Mat Yusoff et al., 2025). Hence,
through this approach, it was possible to evaluate and capture the diverse ways in which a
number of learners with different levels of academic achievement and digital literacy were able
to use the Al-based learning system under investigation.

Over the semester, data was gathered to record both post-implementation feedback and real-
time user behavior. The system was assessed based on its influence on students’ learning
improvement, engagement, and confidence. It focuses on student’s understanding of the
IMC413 subject. The system performed 247 and act as a learning partner, offered real time
discussion, guidance into practice, assist feedback, and provide self-direct learning. Students’
experiences were examined, including how they used it to prepare assignments, its use for
revision, assignments and understanding difficult course concepts. To suit that, a survey was
formulated in Google Form to gather the qualitative information. It was aimed to measure the
students’ perception of the usefulness, perceived learning enhancement, and engagement of
AskMe247. At the end of the survey, an open-ended section was provided to capture the
qualitative information. This multi-layered approach aligns with recent calls for
evidence-based evaluation of Al-driven learning platforms in higher education (Carvalho &
Sharma, 2022; Jiao et al., 2023). Students were given the opportunity to write on their
experiences with the system and describe the advantages they gain from it.

The continuous usage patterns and students’ feedback were recorded during the assessment
especially during examination period which perceived as the highest engagement. As a result,
our study was able to evaluate AskMe247 from both a quantitative and qualitative perspective.
In addition, the quantitative approach provides information on perceived learning
improvement and engagement, while the qualitative approach was demonstrating the deeper
insights of students’ confidence, comprehension, learning experiences, and perceived
usefulness of the system. The results were then utilized to measure AskMe247’s pedagogical
value in term of educational effectiveness in supporting learning mastery in IMC413.
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Findings

AskMe247, as an Al-based learning tool, provided benefits for IMC413 students. After using
the system, learners reported higher confidence in understanding complex concepts like
Boolean logic, metadata indexing and retrieval models. Most respondents (over 80%) agreed
that AskMe247 helped them understand concepts they didn't feel comfortable sharing in class.
The results align with Mat Yusoff et al. (2025), who found higher satisfaction and perceived
usefulness among Malaysian students who used Al tools in technical subjects.

From the feedback obtained, it was clear that the immediate responses from AskMe247
alleviated the problem of cognitive load when doing revision and completing assignments. In
this regard, students were able to focus on tackling problems as opposed to struggling with
language. This aligned with the study by Nguyen (2025) that highlights the significance of Al
incorporation in enhancing learning and supporting various modes of teaching. The AskMe247
tool was well regarded for simulating questions and answering questions, and hence
encouraging active learning. Usage statistics indicated the high usage of this tool during
examination weeks. From the qualitative feedback received, AskMe247 was referred to as a “a
24/7 tutor” and “a confidence booster.”

Another benefit identified by the instructors was increased participation and more relevant
questions in the group using AskMe247. The conversational interface was cited for helping
students become less anxious and engage in inquiry-based learning. These results demonstrate
how important it is for Malaysia to strategically incorporate artificial intelligence technology
into its education system to prepare students for the future (MIDA, 2025). Overall, the study
shows that AskMe247 helps students become proficient in IMC413 and has great scalability
potential for other information management courses.

Pedagogical Uniqueness and Educational Value

AskMe247 distinguishes itself as an Al-driven learning by delivering instant, adaptive
responses tailored to individual learning styles, consistent with intelligent tutoring models
(Woolf, 2021; Luckin et al., 2016). Unlike static references, the system provides simplified,
contextual explanations that clarify complex IMC413 topics such as Boolean logic and
metadata indexing. It actively monitors student progress, identifies learning gaps, and guides
targeted revision, thereby fostering self-directed learning. Students reported increased
confidence and autonomy in applying course concepts during assignments and discussions.

The assistant’s versatility across hybrid, online, and flipped classrooms reduces repetitive
instructor workload by handling routine queries and reinforcing foundational concepts. By
encouraging active inquiry, AskMe247 promotes deeper engagement beyond lecture materials.
Tsai & Gasevi¢ (2017) emphasize that such tools act as catalysts for digital transformation in
higher education, a claim supported by student feedback indicating improved comprehension
efficiency, particularly during exam preparation. Its conversational interface lowers anxiety,
creating a safe space for inquiry and participation. These outcomes highlight AskMe247’s
strong potential for replication across other information management courses and disciplines,
aligning with Malaysia’s strategic agenda for Al-driven learning (MIDA, 2025).
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Commercialization and Scalability Potential

The design of AskMe247 is not only educational but also serves as an enabler of institutional
growth. This software comes with features that improve the capabilities of the institution from
a business point of view. The design of AskMe247 allows for its easy integration with LMS
platforms like Google Classroom, Moodle, and UFuture, which makes the software ready for
deployment at a larger scale in the institution. The subscription-based model allows the
software to be used by individual students as well as institutions, while the modular nature
enables the white-labeling of the software for other academic or professional training areas.
Overall, the mentioned features align with the modern trends in EdTech software development,
based on Al technology, and featuring personalization, automation, and learner autonomy
(Nguyen, 2025). However, despite the mentioned potential for adoption of this software in
other areas, further assessments and experimentation are necessary.

The next improvements include voice interaction for auditory learners, multilingual support for
Malaysia’s heterogeneous language environment, and the development of a mobile app for the
purpose of microlearning. All the above improvements correspond to the National Artificial
Intelligence Framework of Malaysia and the focus of MIDA on Al commercialization in
education (MIDA, 2025). According to educators’ feedback, there is considerable interest in
the implementation of AskMe247 at institutions due to the reduction in the workload of
educators. Collectively, all the above features of AskMe247 make a solid base for the diffusion
of innovation theory in higher education.

Table 1. Student Evaluation of AskMe247

No. Dimension Insight from Feedback

1 Ease of Use Students consistently found AskMe247 intuitive and accessible,
requiring minimal technical support.

2 Conceptual Mastery Learners reported stronger understanding of IMC413 topics,
particularly Boolean logic and metadata indexing.

3 Efficiency in The assistant accelerated information retrieval and

Learning summarization, reducing study time and cognitive load.

4 Content Relevance  Students valued AskMe247’s ability to recommend

contextually appropriate resources, including books and

articles.
5 Interactivity and The system fostered active participation, making learning more
Engagement dynamic, inquiry-driven, and enjoyable.

6 Overall Satisfaction Feedback indicated high satisfaction, with most students rating
AskMe247 positively across all evaluation items.

Source: Amdan, A. S. (2026)
Copyright and Licensing Considerations

Copyright and licensing problems are complex, especially where there is use of artificial
intelligence in educational platforms like AskMe247. In situations where an Al application
extracts, summarizes or paraphrases materials from books, journal articles or database sources,
there are issues of ownership and copyright infringement. The Copyright Act 1987 of Malaysia
is the only law that governs intellectual property matters; however, this Act does not make
reference to outputs produced by artificial intelligence technologies. According to Naimat et
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al. (2025), this lack of clarity results in confusion on whether such outputs are the property of
the user, institution or the creator of the system. In their feedback, students also raised issues
of AskMe247 not providing information with properly referenced sources.

Licensing can pose another obstacle in introducing Al technology at universities. According to
Mohd Syaufiq Abdul Latif et al. (2024), in order to address Al implementation in Malaysia,
licensing programs similar to those used in the US and EU will be required to compensate
artists for the use of their works in Al technologies. Regarding AskMe247, it is nice that the
website provided recommendations on reading books and summarizing the texts; however, the
lack of detail and precision in the summaries could be explained by the restricted availability
of licensed academic sources.

For both effective teaching-learning purposes and to comply with laws, AskMe247 in future
versions needs to include proper citations, metadata, and usage tracking logs. Collaboration
with licensed repositories through institutional partnerships will not only improve the quality
of content but also ensure the protection of intellectual property. As Chloe Lim & KM Loke
(2023) highlight, the legal framework in Malaysia needs to be improved in order to facilitate
the use of Al responsibly. Table 2 below contains an example of an Al Copyright Compensation
Framework concept that was developed by Mohd Syaufiq Abdul Latif et al. (2024).

Table 2. Conceptual Copyright Compensation Framework.

No. Component Refined Description
1 Content  Access Specifies whether the AI system utilizes open-access,
Layer institutionally licensed, or proprietary databases to generate
outputs.
2 Usage Distinguishes between educational fair use (e.g., summarization
Classification for learning support) and commercial exploitation requiring
formal licensing.
3 Attribution Ensures Al-generated responses embed proper citations,
Protocol metadata, and traceable links to original sources for transparency
and credibility.
4 Compensation Outlines royalty or licensing fee structures to remunerate creators
Mechanism whose works are incorporated into Al training datasets or
outputs.

Source: Adapted from Mohd Syaufiq Abdul Latif et al. (2024), contextualized by Amdan, A. S. (2026) for
Malaysia’s Copyright Act 1987 and application in AskMe247.

This model, which is inspired by modern-day EU and US models and based on Malaysia’s
Copyright Act 1987, would be useful to implement on platforms for Al-supported learning such
as AskMe247. The importance of open, transparent, and ethically responsible use of the content
in deploying the Al technology in learning environments is highlighted here. Through the use
of attribution and compensation policies, AskMe247 will be able to help students learn through
a pedagogical approach that complies with the intellectual property standards.

Importance of the Research

This study adds to our understanding of Al in higher education by creating and assessing
AskMe247. This system is a course specific Al-driven learning assistant which was created
specifically for subject IMC413 Information Storage and Retrieval. This study is not entirely
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about new chatbot technology, but it is an application that support and valued personalized
learning, instant feedback, student engagement, and academic assistance (Labadze et al., 2023).
AskMe247’s contribution lies in the combination of contextualization and pedagogical skills.

First, AskMe247 contributes a discipline-specific Al-learning model for IMC413. It is not only
serving as a general-purpose conversational chatbot but aims to solve the theoretical and
technical problems related to storage and information retrieval. It will assist students in gaining
conceptual mastery, specially designed to address the conceptual and technical challenges. It
simplifies the explanation, guidance to practice, tailored feedback, adaptive measurement, and
progress tracking. This orientation is essential as frequently research on educational chatbots
covers a wide range of disciplines, with many systems created for computer science, language
acquisition, general education, and other areas specifically for information storage and retrieval
(Kuhail et al., 2023).

Second, AskMe247 contributes an integrated self-direct learning method. It was made available
24/7 with the intention of supporting students academically beyond the classroom wall. The
application also allows students to seek clarification, practise concepts and receive feedback
based on their needs. Additionally, students are also able to gain support at any time and,
anywhere. This is especially relevant to today’s learning style, as students are expected to
assume more responsibility for their own learning.

Third, the study contributes empirical evidence from a real-world university course context. A
structured questionnaire with open-ended responses was used to assess AskMe247 with sample
from IMC413 students. The quantitative component examined usability, perceived learning
improvement and engagement, while qualitative responses provided additional evidence
concerning students' experiences and perceptions. This is significant because previous studies
only emphasized the need for more objective measurements, longer evaluation periods, and
greater empirical evidence for evaluating Al-supported learning (Lo et al., 2024).

Fourth, the study contributes by examining three related learner outcomes: learning
mastery/perceived learning improvement, engagement, and confidence. The outcome indicates
that students had better confidence in asking questions and studying, developed more
understanding of IMC413 concepts, and actively participated with AskMe247 especially in
examination weeks. This multifaceted approach is beneficial because prior research has shown
that the effects of Al-supported learning cannot be reduced to academic performance alone.
According to recent meta-analytic data, generative Al interventions can improve students'
academic performance and affective-motivational outcomes, even though their effects on self-
efficacy appear to be less consistent (Deng et al., 2024).

Lastly, AskMe247 contributes a potentially transferable model for Al-supported learning in
information management education. It encompasses features such as guided learning, progress
tracking, adaptive support, and interaction with learning management systems, provide a
foundation for future adaptation to other courses and disciplines. Therefore, the significance of
AskMe247 lies not in claiming that its individual Al capabilities are unprecedented, but rather
because it shows how established Al capabilities can be pedagogically integrated,
contextualized, and evaluated within a specific higher-education course to support learning
mastery, engagement, and confidence.
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In short, the novelty of AskMe247 resides in pedagogical integration of established Al chatbot
abilities specifically for storage and information retrieval learning environment, merging with
conceptual explanation, guided practice, personalised feedback, adaptive assessment, progress
monitoring, and round-the-clock self-directed learning support. It also measures the chatbot’s
perceived contribution to contribution to learning mastery, engagement, and confidence.

Conclusion

AskMe247 constitutes an innovative approach towards overcoming the pedagogical difficulties
associated with IMC413, which is known to be highly conceptual and technically challenging.
With real-time and adaptive academic assistance, this technology creates a link between the in-
class learning process and out-of-class learning activities. The immediate explanation of
difficult concepts will contribute to an improved level of understanding, knowledge retention,
and confidence among students. The ability to explore information individually and receive
personalized feedback will make students engage in learning more actively, especially those
who prefer not to ask for any help within the traditional learning process. AskMe247 will also
minimize the stress associated with repetitive education and allow teachers to focus on
innovative curricula and new educational approaches. These results are consistent with
previous international research on Al's potential to improve personalization and engagement
among university students (Long et al., 2026).

In addition to the pedagogical use of AskMe247 in IMC413, the technology has a scalable
model which can easily be utilized in various information management courses. While the
initial evaluations indicate that it is useful in reducing the workload for teachers, it is important
that there should be further investigations from other institutions to evaluate whether the
technology has commercial potential and can be operated efficiently. As it is easy for
AskMe247 to be adapted into other subjects and institutions because of the scalability and user-
friendly design, the relevance to the strategic use of Al in education in Malaysia is one of the
factors that make the system significant on a national scale. While there are both advantages
and challenges in the use of Al in education, as indicated by AlBlooshi (2026), it is critical that
all the issues regarding academic integrity, ethics, and governance should be considered in the
implementation of the technology.

Recommendation and Future Directions

Although the initial implementation of AskMe247 leads to an increase in students’ engagement,
self-directed study and confidence in studying for the subject IMC413 Information Storage and
Retrieval, there are fundamental empirical, technical and regulatory features that need to be
addressed in order to allow for a more comprehensive implementation of the platform beyond
the current pilot phase. Instead of listing features that can be added, such as multilingual
support or access via mobile devices, the study should focus on these major aspects.

Firstly, evaluating learning outcomes. Future studies must rely on a quasi-experimental
approach rather than subjective feedback. Incorporating pre-tests and post-tests, along with
longitudinal assessment of outcomes across different student cohorts, will make it possible to
evaluate AskMe247's influence on students’ academic achievement.

507



Journal of Information System
and Technology Management JISTM

EISSN: 0128-1644

Volume 11 Issue 44 (September 2026) PP. 498-510
Second, data privacy and information security. Strict observance of data protection policies is
needed for clear implementation within the institution (E.g., international standards and the
Malaysian Personal Data Protection Act). Further research needs to include end-to-end
encryption, automatic PII (Personally Identifiable Information) redaction processes, hidden
logs of students’ interactions, and clear measures to prevent any misuse of data for training
models outside.

Third, the workload and instructional audits. It is advisable to keep track of the application via
volume of inquiries, efficiency in grading, and time spent on higher-order activities. In order
to objectively prove the claim about teachers’ reduced workload, further research should
measure the activity quantitatively.

Fourth, platform accessibility. It is recommended to include mobile-first optimization and
multilingual assistance, along with technical and empirical validation in the future research. It
is very important to support microlearning and various language backgrounds to cater to the
hybrid nature of modern higher education.

Acknowledgements: The author expresses appreciation to Global Academic Excellence
(M) Sdn Bhd for offering funding for this project through the
Publication Grant Scheme. Additionally, Universiti Teknologi
MARA (UiTM) Kedah is thanked for providing academic
guidance and institutional assistance throughout the project. The
results and instructional insights offered in this article were greatly
influenced by the helpful criticism provided by IMC413 students.

Funding Statement: No Funding.

Conflict of Interest The authors declare that they have no conflicts of interest with

Statement: regard to the publication of this work. Each author has contributed
to the work and given their approval for the manuscript to be
submitted to JISTM, the International Journal of Information
System and Technology Management (JISTM).

Ethics Statement: Formal ethics approval was not obtained from Universiti
Teknologi MARA (UiTM) for this study. Students were informed
about the study before data collection and consented to participate
voluntarily. Identifiable information such as student names,
organisations, and supervisors was anonymised throughout
reporting, and data were used solely for academic and scholarly
purposes.

Author Contribution  This manuscript was shaped by the collective input of all authors.

Statement: Ahmad Zam Hariro Samsudin (corresponding author) guided
the study design and methodology, Anum Shafeera Amdan
managed data collection and analysis, Ida Nadia Mohamad
Bahtiar prepared the literature review, Norhasyimatul Naquiah
Ghazali drafted and refined the text. The final version was
reviewed and approved Azratul Ain Nadiah Ismail before
submission.

508



Journal of Information System
and Technology Management JISTM

EISSN: 0128-1646
Volume 11 Issue 44 (September 2026) PP. 498-510
References

Abbas, N., Whitfield, J., Atwell, E., Bowman, H., Pickard, T., & others. (2022). Online chat
and chatbots to enhance mature student engagement in higher education. International
Journal of Lifelong Education, 41(3), 308-326.
https://doi.org/10.1080/02601370.2022.2066213.

AlBlooshi, S. (2026). Artificial intelligence in higher education, opportunities, and challenges:
A review. Frontiers in Education, 10, 1683968.
https://doi.org/10.3389/feduc.2025.1683968.

Carvalho, S., & Sharma, K. (2022). The role of artificial intelligence in personalized learning:
A systematic review. Computers and Education: Artificial Intelligence, 3, 100094.

Chen, X., Xie, H., Zou, D., & Hwang, G. J. (2020). Application and theory review of artificial
intelligence in education. Educational Technology & Society, 23(3), 14-30.

Deng, R., Jiang, M., Yu, X., Lu, Y., & Liu, S. (2024). Does ChatGPT enhance student learning?
A systematic review and meta-analysis of experimental studies. Computers &
Education, 219, 105224. https://doi.org/10.1016/j.compedu.2024.105224.

Deng, R., Jiang, M., Yu, X., Lu, Y., & Liu, S. (2025). Does ChatGPT enhance student learning?
A systematic review and meta-analysis of experimental studies. Computers &
Education, 227, 105224. https://doi.org/10.1016/j.compedu.2024.105224.

Goldman, S. R., Taylor, J., Carreon, A., & Smith, S. J. (2024). Using Al to support special
education teacher workload. Journal of Special Education Technology, 39(3), 434—447.
https://doi.org/10.1177/0162643424125724.

Heung, Y. M. E., & Chiu, T. K. F. (2025). How ChatGPT impacts student engagement from a
systematic review and meta-analysis study. Computers and Education: Artificial
Intelligence, 8, 100361. https://doi.org/10.1016/j.caeai.2025.100361.

Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial Intelligence in education: Promises and
implications for teaching and learning. Center for curriculum redesign.

Jiao, J., Ba, S., & He, Z. (2021). Chatbot-based learning systems and student engagement: A
conceptual framework. Journal of Educational Computing Research, 59(6), 1130—
1156.

Kuhail, M. A., Alturki, N., Alramlawi, S., & Alhejori, K. (2023). Interacting with educational
chatbots: A systematic review. Education and Information Technologies, 28, 973—-1018.
https://doi.org/10.1007/s10639-022-11177-3.

Labadze, L., Grigolia, M., & Machaidze, L. (2023). Role of Al chatbots in education:
Systematic literature review. International Journal of Educational Technology in
Higher Education, 20, 56. https://doi.org/10.1186/s41239-023-00426-1.

Latif, M. S. A., Abdul Manap, N., & Althabhawi, N. M. (2024). Proposal for copyright
compensation for artificial intelligence (Al) data training in Malaysia. ZJUM Law
Journal, 32(2), 159-196.

Lim, C., & Loke, K. M. (2023). Artificial intelligence and the law in Malaysia: Challenges,
opportunities, and the road ahead. CLKMLaw.

Liu, X., Guo, B., He, W., & Hu, X. (2025). Effects of generative artificial intelligence on K-12
and higher education students’ learning outcomes: A meta-analysis. Journal of
Educational Computing Research, 63(5). https://doi.org/10.1177/07356331251329185.

Lo, C. K., Hew, K. F., & Jong, M. S. Y. (2024). The influence of ChatGPT on student
engagement: A systematic review and future research agenda. Computers & Education,
219, 105100. https://doi.org/10.1016/j.compedu.2024.105100.

Long, D. Y., Wang, S., Md Rashid, S., & Lu, X. T. (2026). Artificial intelligence in higher
education: A systematic review of its impact on student engagement and the mediating

509


https://doi.org/10.1080/02601370.2022.2066213
https://doi.org/10.3389/feduc.2025.1683968
https://doi.org/10.1016/j.compedu.2024.105224
https://doi.org/10.1016/j.compedu.2024.105224
https://doi.org/10.1177/0162643424125724
https://doi.org/10.1016/j.caeai.2025.100361
https://doi.org/10.1007/s10639-022-11177-3
https://doi.org/10.1186/s41239-023-00426-1
https://doi.org/10.1177/07356331251329185
https://doi.org/10.1016/j.compedu.2024.105100

Journal of Information System
and Technology Management JISTM

EISSN: 0128-1644
Volume 11 Issue 44 (September 2026) PP. 498-510
role of teaching methods. Frontiers in  Education, 10, 1648661.
https://doi.org/10.3389/feduc.2025.1648661.

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed: An
argument for Al in education. Pearson.

Malaysian Investment Development Authority (MIDA). (2025). Al in education driving
Malaysia's future-ready workforce.

Mat Yusoff, N., Zainal, N. R., & Halim, S. A. (2025). Student perceptions of Al-based learning
tools in Malaysian higher education: A case study approach. Journal of Educational
Technology & Society, 28(1), 45—60.

Naimat, N., Ahmad Mustafa, M. S., & Mahat, 1. R. (2025). Copyright protection in Malaysia
amid legal challenges of ai-generated content. International Journal of Business and
Economic Development, 9(6), 1587—1594.

Nguyen, T. M. (2025). AI-Driven EdTech: Personalization, automation, and learner autonomy
in the digital age. Journal of Educational Technology and Innovation, 18(2), 112—130.

Perez, S., Daradoumis, T., & Caballé, S. (2020). A chatbot for learning: Improving student
engagement in  higher education. [EEE  Access, 8, 102045-102061.
https://doi.org/10.1109/ACCESS.2020.2993581.

Rolim, V., Ferreira, R., & Figueiredo, R. (2021). Intelligent tutoring systems for higher
education: A review. Computers & Education, 173, 104291.

Riicker, C. R., & Becker-Genschow, S. (2025). Enhancing enthusiasm for STEM education
with AIl: Domain-specific chatbot as personalized learning assistant. Computers and
Education: Open, 9, 100315. https://doi.org/10.1016/j.cac0.2025.100315.

Sung, Y. T.,, Yang, J. M., & Lee, H. Y. (2017). The effects of mobile-computer-supported
collaborative learning and self-directed learning ability. Educational Technology
Research and Development, 65(2), 531-554.

Tsai, Y. S., & Gasevi¢, D. (2017). Learning analytics in higher education: Current status and
future directions. Journal of Learning Analytics, 4(1), 5—-10.

Tsai, Y. S., & Gasevi¢, D. (2017). Learning analytics in higher education—Challenges and
policies: A review of eight learning analytics policies. In Proceedings of the Seventh
International Learning Analytics & Knowledge Conference (LAK17) (pp. 233-242).
ACM. https://doi.org/10.1145/3027385.3027400.

Woolf, B. P. (2021). Building intelligent interactive tutors. Morgan Kaufmann.

Wu, R., & Yu, Z. (2024). Do Al chatbots improve students learning outcomes? Evidence from
a meta- analysis. British Journal of Educational Technology, 55(1), 10-33.
https://doi.org/10.1111/bjet. 13334

510


https://doi.org/10.3389/feduc.2025.1648661
https://doi.org/10.1109/ACCESS.2020.2993581
https://doi.org/10.1016/j.caeo.2025.100315
https://doi.org/10.1145/3027385.3027400

