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Abstract: Artificial Intelligence (Al) is now being applied in the field of education, leading to
significant improvements compared to traditional methods. Learning activities are becoming
more stimulating and engaging than in the past. This paper highlighted eight functions of Al
Tools in education consists of Intelligent Tutoring Systems (ITS), AI Algorithm, Virtual Reality
(VR) and Augmented Reality (AR), Natural Language Processing (NLP), Educational Data
Mining (EDM), Learning Analytics (LA), and Multimodal learning analytics (MMLA). The Al-
assisted tool offers numerous impressive results and potential, enhancing learning experiences
with an abundance of advantages. Al tools in education enable tailored educational adventures
by identifying the abilities and shortcomings of learners, customizing the educational program,
and modifying curriculum to meet specific demands. Individualized teaching permits learners
to move forward at their own velocity, which leads to a greater understanding of the subject at
hand. Artificial intelligence (Al) technologies boost evaluation procedures by automating
assessments giving immediate responses to learners, while assisting learners in quickly
determining opportunities for advancement. Although the advantages they offer, artificial
intelligence (Al) tools in education bring security hazards arising from the acquisition of
significant information about learners. It is critical to give priority to privacy and security of
information to maintain confidence among educators, and learners, along with systems
powered by Al. Furthermore, educators require proper guidance and assistance to effectively
incorporate Al tools throughout the learning environment. Educators should develop the
fundamental skills necessary to utilize advanced technologies and integrate them into their
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teaching methods. Al solutions can replace traditional educational methods via designed
education, comprehensive evaluations, and informative material delivery. Overcoming issues
with privacy and providing sufficient support for educators are key measures for maximizing
the positive aspects of Al in education.

Keywords: Al tools, Learning Activities, Higher Education, Learning Methods, Educators

Introduction

The tremendous existence of Al Tools has significantly impacted how people work, study, and
live in more meaningful ways. In education, Al Tools cannot be hindered and are continuously
used by the community. Policymakers and educators are beginning to recognize the value of
integrating artificial intelligence (Al) into education. Harry (2023) stated that Al can improve
learning results, encourage critical thinking abilities, and support continuous learning,
especially in equipping pupils for the challenges of the 21st century. However, the adoption of
Al in education has barriers. Contemporary educational approaches embracing entertainment
and Al must have solid proof of how effective they are in accomplishing specified learning
objectives (Chen et al., 2020). With these challenges, the potential benefit of making use of
natural language processing to objectively and autonomously evaluate the quality of oral case
presentations shows the broad potential for artificial intelligence in academic environments
(Calatayud et al., 2021).

In addition to personalized learning platforms, the use of Al technologies in education includes
real-time feedback tools and automated reviews of students' theoretical comprehension (Karaca
et al., 2021). Moreover, by handling obstacles and limitations with the aim build enhanced and
effective learning user experience solutions, Al educational platforms can turn into more
powerful and crucial tools for language acquisition (Sudjitjoon et al., 2022). The necessity to
incorporate new technologies and teaching methods into the regular educational process
becomes particularly significant to the dynamic nature of modern-day reality (Xiang, 2023).

Therefore, it is crucial to examine the broad function of artificial intelligence (Al) in the field
of education, exploring the potential benefits, challenges, and effects of Al tools that certainly
benefit learners as well as educators. According to Pham & Sampson (2022), practitioners,
policymakers, and educators can collaboratively seek a more constructive broad, and
competitive educational system by attaining an in-depth knowledge of how these technological
advances are transforming the direction of future learning and teaching. Although there are
obstacles and restrictions, Al can enhance learning outcomes and develop critical thinking
abilities, which highlights its importance in preparing students for the demands of the twenty-
first century (Harry, 2023).

Holmes & Tuomi (2022) examined the significant contributions of Artificial Intelligence in the
field of education. It focuses on addressing the potential benefits, barriers and implications of
Al that could enhance educators' and students' involvement in the educational environment.
Establishing an even more equitable, inclusive, and effective educational system should be the
primary goal of practitioners, policymakers, and scholars who acquire a comprehension of the
various contexts of how these technologies are altering the future of educational instruction and
learning (Pham & Sampson, 2022).
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The use of Al tools paired with human expertise will produce learning in future generations
more advantageous in reaching present objectives as well as aims throughout the field of
education as it drives toward the establishment of more comprehensive learning environments
which also affect more complex duties. The future of education will be more favorable when
Al tools are used in conjunction with human creativity to advance current achievements and
targets throughout the field of education to the establishment of more comprehensive
educational systems that will involve more responsibility.

Literature Review

Al for Personalization in Learning

One of the most widely recognized contributions of Al in education is its ability to personalize
learning. Al-powered platforms have evolved from rules-based systems to deep-learning
approaches that analyze student interactions, performance, and progress to tailor content and
recommendations (Kumar et al., 2019; Chen et al., 2020). Such systems adapt to individual
learning styles, speeds, and preferences, thereby increasing engagement, motivation, and
knowledge mastery (Crompton & Song, 2021). Gupta and Bhaskar (2020) argue that
personalization is not only beneficial for student learning outcomes but also for enhancing
teaching quality by allowing educators to deliver more targeted instruction. However, while the
benefits are consistently highlighted, challenges remain. Some studies stated that overreliance
on automated personalization may reduce opportunities for peer interaction, potentially limiting
the social dimension of learning (Chan & Zary, 2019).

Al for Assessment and Feedback

Al has also transformed assessment practices by enabling adaptive, real-time evaluation of
student performance. Adaptive assessment systems can adjust question difficulty in response to
student answers, providing immediate and individualized feedback (Chan & Zary, 2019).
Research suggests that such tools not only enhance academic outcomes but also improve learner
motivation when compared to traditional assessment methods (Fidan & Gencel, 2022).
Chatbots and peer-feedback tools powered by Al further expand assessment beyond grading,
supporting formative evaluation and encouraging reflective learning. Yet, there is an ongoing
debate about the reliability of Al-driven grading systems, particularly in contexts requiring
subjective evaluation such as essay writing (Holmes & Tuomi, 2022). This highlights the need
for Al to complement, rather than replace, human judgment in educational assessment.

Al for Accessibility and Inclusion

Al also plays a crucial role in expanding educational access. Tools such as text-to-speech,
speech recognition, and automated captioning promote inclusivity for learners with disabilities
or language barriers (Mina et al., 2023). Integrating these tools within learning platforms can
help bridge gaps and create more equitable opportunities (Paranjape et al., 2019). While
evidence suggests strong benefits for marginalized groups, concerns remain about the
affordability of such technologies in lower-income regions, particularly in Southeast Asia
where digital divides persist (SME Corp Malaysia, 2021). Without targeted policies to ensure
equitable implementation, Al adoption risks reinforcing existing inequalities rather than
alleviating them.
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Al for Teaching Innovation

Beyond personalization and accessibility, Al encourages innovative teaching approaches.
Virtual reality (VR), augmented reality (AR), and gamification create immersive learning
experiences that stimulate curiosity, creativity, and collaboration (Simonsen & Almeida, 2020;
Singh & Riedel, 2016). Nazaretsky et al. (2022) further emphasize how Al-driven learning
analytics can empower teachers to redesign pedagogy, making instruction more student-
centered. However, not all evidence is uniformly positive. Some studies caution that novelty
effects in Al-based innovations may fade over time if not supported by robust pedagogical
frameworks (Berte et al., 2020). This underscores the importance of integrating Al tools into
broader teaching strategies rather than treating them as stand-alone solutions.

Trends, Contradictions, and Gaps

Across these domains, a consistent trend emerges: Al is most effective when it complements
rather than replaces human teaching. While most studies report positive effects on motivation,
engagement, and learning outcomes, contradictions remain regarding the scalability and
reliability of Al systems. For instance, although adaptive assessment tools improve feedback
speed, their ability to measure complex skills like critical thinking remains contested (Holmes
& Tuomi, 2022). Similarly, while Al promises inclusivity, regional disparities in infrastructure
and training create uneven adoption.

Al Adoption in Malaysia and Southeast Asia

In the Malaysian and broader Southeast Asian context, adoption of Al in education has been
gradual. Reports highlight that while policymakers recognize AI’s potential, integration at the
institutional level is constrained by infrastructure, costs, and a shortage of digitally skilled
educators (MDEC, 2021; Park & Kwon, 2023). In Malaysia, studies indicate that teachers show
cautious optimism toward Al tools but often lack adequate training to implement them
effectively (Ng et al., 2023). At the regional level, Southeast Asia faces similar challenges, with
uneven digital readiness across countries and a persistent urban—rural digital divide (ASEAN,
2022). This context highlights the urgent need for capacity building, professional development,
and policy alignment to ensure Al adoption translates into improved educational outcomes.

Problem Statement

Education systems worldwide continue to rely predominantly on teacher-centered approaches
such as lectures, rote memorization, and textbook-driven instruction. These methods have
historically formed the cornerstone of knowledge delivery, but their limitations are increasingly
evident in today’s dynamic learning environments. Traditional teaching tends to emphasize
content transmission rather than active engagement, leaving students in passive roles with
limited opportunities to question, analyze, or apply knowledge in practical contexts (Patel et
al., 2021). Consequently, learners often experience difficulties in retaining information and
developing higher-order cognitive skills such as critical thinking, creativity, and problem-
solving (Gayathridevi, 2019).

A major drawback of teacher-centered methods is the lack of interactivity and timely feedback.
Studies have shown that conventional lectures rarely incorporate mechanisms for immediate
evaluation of student understanding, resulting in delayed identification of misconceptions and
missed opportunities for improvement (Almanasef et al., 2020). Similarly, the overemphasis on
repetition and rote learning fosters shallow comprehension and reliance on memorization rather
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than genuine mastery (Chen, 2022). Such practices ultimately undermine students’ capacity to
transfer knowledge across contexts, collaborate effectively with peers, and prepare for complex,
real-world challenges.

Artificial Intelligence (AI) technologies have been widely recognized as a potential solution to
address these pedagogical shortcomings. Tools such as intelligent tutoring systems, adaptive
assessment platforms, and learning analytics can personalize instruction, provide real-time
feedback, and create interactive learning environments that promote engagement and self-
directed learning (Holmes & Tuomi, 2022). These capabilities align closely with the goals of
21st-century education, which emphasizes student-centered learning, digital literacy, and
critical thinking skills. By tailoring content to individual learning needs, Al has the capacity to
transform classrooms into more dynamic, inclusive, and effective spaces for learning
(Crompton & Song, 2021).

Despite this promise, the adoption of Al in education remains slow and fragmented. A
UNESCO global report (2023) highlighted that fewer than 10% of schools worldwide have
systematically embedded AI tools into teaching and learning practices. The majority of
institutions continue to operate within conventional pedagogical frameworks, citing barriers
such as inadequate infrastructure, insufficient funding, lack of teacher training, and resistance
to change (Berte et al., 2020). Similarly, Gupta and Bhaskar (2020) noted that while educators
acknowledge the potential benefits of Al, hesitancy persists due to concerns over technical
complexity, ethical issues, and uncertainty about its effectiveness. This gap between potential
and practice signals a pressing challenge for education stakeholders.

The implications of this slow adoption are profound. Without embracing innovative, Al-
supported approaches, education systems risk perpetuating outdated teacher-centered models
that fail to prepare learners with the skills demanded by the digital age. Students may continue
to graduate with strong recall abilities but inadequate problem-solving, creativity, and
adaptability—competencies essential for navigating future careers and societal challenges
(Harry, 2023). In this context, it becomes crucial to investigate both the barriers to Al adoption
and its potential role in reshaping educational practices, so that teaching and learning can be
transformed into more interactive, equitable, and future-oriented experiences.

Methodology

This study employed a narrative review approach to synthesize literature on the functions of
Artificial Intelligence (AI) in education. The review process was guided by systematic steps to
ensure transparency and reliability in identifying, selecting, and analysing relevant sources.

Source Selection and Databases
The literature search was conducted across multiple academic databases including Scopus, Web
of Science, IEEE Xplore, and ScienceDirect to capture a broad range of interdisciplinary studies
on Al in education. These databases were chosen due to their wide coverage of educational
technology, computer science, and applied social science research.

Search Strategy
A combination of keywords and Boolean operators was used to retrieve relevant studies. The
primary keywords included: “artificial intelligence in education”, “Al tools in learning”, “Al
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personalization”, “Al assessment”, “Al accessibility”, and “Al teaching innovation”. Context-
specific terms such as “Malaysia”, “Southeast Asia”, and “developing countries” were also
incorporated to identify regional literature. Searches were limited to publications between 2015
and 2024 to capture contemporary developments in Al technologies.

Inclusion and Exclusion Criteria

Articles were considered eligible for inclusion if they focused on the application of Al within
educational contexts such as primary, secondary, or higher education. Priority was given to
studies that reported empirical findings, systematic reviews, or conceptual discussions directly
related to teaching, learning, or educational management. In addition, only publications
appearing in peer-reviewed journals, reputable conference proceedings, or other recognized
academic outlets were included to ensure the reliability and quality of evidence. Conversely,
studies were excluded if they examined Al primarily in non-educational domains such as
healthcare, engineering, or finance, or if they emphasized purely technical aspects of Al without
linking them to pedagogical practices. Publications not available in English were also excluded
to maintain consistency in the review process.

Data Analysis Approach

Following the identification of eligible sources, a thematic analysis was applied to synthesize
the literature. Studies were first grouped descriptively into four major domains reflecting the
functions of Al in education: (i) personalization, (ii) assessment and feedback, (iii) accessibility
and inclusion, and (iv) teaching innovation. Within each domain, findings were compared,
highlighting commonalities, contradictions, and emerging trends. Particular attention was given
to regional studies from Malaysia and Southeast Asia to contextualize global insights within
local adoption challenges.

This thematic approach provided a structured framework for organizing the literature while
allowing for critical synthesis rather than simple summarization. By contrasting findings across
contexts, the review was able to identify not only the potential of Al tools in education but also
the gaps and limitations that remain in implementation, especially in developing educational
systems.

Discussions

Al Tools in Education
Al technologies have revolutionized education by introducing innovative applications like
personalized learning platforms, intelligent tutoring systems, adaptive assessment tools, virtual
reality simulations, natural language processing interfaces, and educational data analytics.
These technologies enable educators to create responsive, adaptive, and personalized learning
environments that cater to diverse learners' needs and preferences, enhance engagement and
motivation, and optimize learning outcomes in the digital age (Romero & Ventura, 2020).

Personalized learning platforms utilize technologies like deep learning, artificial intelligence,
and multimedia computer technology to develop personalized teaching systems, analyze
student data, and recommend appropriate learning resources (Yan, 2020). These platforms can
improve accessibility and personalization by integrating adaptive features.
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The integration of artificial intelligence into e-learning models further enhances the
personalization of online teaching, enabling adaptive learning experiences based on individual
needs and preferences (Mouna et al., 2023). By analysing factors like learning interests,
behaviour features, and emotional recognition, personalized learning management systems can
be optimized to enhance learning outcomes (Wang, 2021). Ensuring equal learning
opportunities requires individual fairness in personalized recommendations, particularly with
the abundance of resources available on online platforms (Marras et al., 2021). Understanding
the influencing factors of online education platform acceptance among college students, such
as personal value, course satisfaction, and teacher quality, is crucial for designing effective
personalized learning experiences (Wen et al., 2020).

Intelligent Tutoring Systems (ITS)
According to Chaudhry & Kazim (2021), Intelligent Tutoring Systems (ITS) mimic human
tutors by analyzing individual student characteristics and tailoring instruction to meet their
specific needs. These systems offer substantial learning gains and enhance the overall learning
process. Research has focused on designing and developing ITSs using data mining and
ontology-driven approaches, incorporating advanced technologies and methodologies to
improve the quality of educational experiences (Hasan et al., 2020).

The pedagogical benefits of ITSs include improved learning outcomes, student motivation, and
support for collaborative learning environments. The continuous evolution of ITSs has led to
the development of innovative applications like RadarMath, an ITS for math education, and
deep discourse analysis for personalized feedback (Lu et al., 2021). By leveraging Al and
advanced technologies, ITSs have the potential to revolutionize the way students learn and
interact with educational content, ultimately enhancing learning outcomes and student
engagement.

Al Algorithms

Adaptive assessment tools use Al algorithms to adjust the assessment process based on
individual responses, leading to more personalized evaluations (Connor et al., 2022; Zhou,
2020; Hamal et al., 2022; Renz & Vladova, 2021). In education, Al tools like ChatGPT have
been shown to enhance student learning, prompting educators to adapt their teaching and
assessment methods to incorporate Al-driven technologies (Ng et al., 2023). The integration of
Al in educational technologies aims to create inclusive and flexible learning environments that
cater to individual needs, complementing traditional formats.

Virtual Reality (VR) and Augmented Reality (AR)
Virtual Reality (VR) and Augmented Reality (AR) are advanced technologies that create
immersive learning environments that enhance student engagement and understanding (Hashim
et al., 2022). These technologies are being integrated into libraries, industrial applications, and
the field of geospatial applications. AR is increasingly used in vocational education, tourism,
and retail to provide interactive experiences.

Putra et al., (2021) stated that AR can bring virtual elements into the real world, creating an
immersive learning experience. AR is increasingly being used in vocational education, to create
disruptive learning media that enhance the quality of distance learning (Putra et al., 2021). AR
is being utilized in tourism, where it is employed to introduce interactive applications that
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combine natural and virtual objects to provide engaging experiences (Fitriani et al., 2022). In
retail, the combination of AR and VR, known as Mixed Reality (MR), is being leveraged to
enhance the customer buying experience by providing interactive perspectives on products
(Goyal, 2022). These technologies are also being explored in the field of geospatial
applications, where AR is used to visualize and synthesize virtual objects and information in
real-world settings (Chung et al., 2020).

Natural Language Processing (NLP)

Natural Language Processing (NLP) is a branch of artificial intelligence that focuses on
understanding human language and enabling computers to interpret and process it (Hamilton &
Lahne, 2022). In education, NLP methods are used for feedback analysis, sentiment analysis,
and automatic summarization. Chatbots powered by NLP enhance student engagement and
offer personalized assistance, while NLP algorithms automate the grading process in eBooks.
Sentiment analysis is vital in understanding students' opinions and experiences, and NLP and
deep learning approaches have been used to analyze sentiment in the education field. By
employing NLP techniques, researchers have advanced the understanding of text mining and
its applications in educational contexts, resulting in more effective teaching and learning
strategies.

Educational Data Mining (EDM), Learning Analytics (LA) and Multimodal

learning analytics (MMLA)
Educational Data Mining (EDM) and Learning Analytics (LA) tools are essential in predicting
student performance and behavior in Learning Management System (LMS) platforms like
Moodle and Canvas. These tools provide insights into student learning behaviors and
performance, enabling the development of effective teaching strategies and improved learning
outcomes (Sagarika et al., 2021). LA dashboards offer a comprehensive view of student
engagement, participation, and performance, enabling educators to track progress and
implement targeted interventions. Moodle, an Al-powered chatbot platform, supports
independent student work and provides detailed analytics on teaching and learning processes
(Flores-Pinas et al., 2022). Its speech recognition system, Informatized Caption, and Watson
Personality Insights (PI) service can enhance the learning experience. IBM Watson Assistant's
capabilities extend to content analysis and natural language understanding (NLU) for
educational scenarios.

Multimodal learning analytics (MMLA) is a discipline that collects, analyzes, and represents
multimodal data to enhance student learning outcomes (Moon et al., 2022). It combines data
from digital and physical learning environments, predicting student performance and interest
accurately, providing insights for real-time adaptive scaffolding during learning activities.
MMLA has shown promise in tracking students' distress during educational gameplay and
analyzing collaborative learning patterns during activities like pair programming (Xu et al.,
2023).

Challenges and Considerations

Al tools in education use student data, such as personal information, academic performance,
and behavioural tendencies, to customise instruction and offer insights. Data privacy and
security concerns stem from the gathering, retention, and distribution of delicate student data,
leading to inquiries around consent, clarity, and data possession. Educational institutions must
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adhere to stringent data protection legislation and security processes to safeguard student
privacy and mitigate the risk of data breaches or unauthorised access (Velev & Zlateva, 2023).

Al algorithms can add prejudice and perpetuate inequities in educational attainment if they are
trained on biassed or incomplete datasets. This bias can affect algorithmic decision-making
processes in student assessment, grading, placement, and recommendations, resulting in
discrepancies influenced by criteria like race, gender, socio-economic position, and language
competence. Educators and developers must evaluate Al algorithms for fairness, transparency,
and accountability to combat bias and promote values of justice and inclusivity in educational
processes (Ferrara, 2023).

Al technologies in education must be aligned with existing educational systems, curriculum
standards, and teaching methods. Educational stakeholders may encounter opposition, doubt,
and worries while considering the implementation of Al technologies, especially if they are
seen as disruptive or not in line with current practices. Effective incorporation of Al in
education necessitates cooperation, communication, and involvement of stakeholders to
connect the divide between technology implementation and educational innovation (Cheng et
al., 2021).

Educators require specialised training, ongoing professional development, and consistent
support to effectively integrate Al tools into their teaching methodologies. Some educators may
not possess the technical abilities, digital literacy, and pedagogical expertise needed to
effectively use Al technologies for personalised instruction, data analysis, and evaluation.
Educational institutions should allocate resources towards professional development
programmes, workshops, and resources to provide educators with the essential knowledge,
abilities, and confidence needed to ethically and successfully utilise Al tools in various
educational environments (Wang, 2021).

Educational stakeholders need to prioritise transparency, accountability, and ethical decision-
making to address challenges and ethical considerations related to Al technologies in order to
improve teaching and learning experiences, promote equity and inclusivity, and respect the
rights of students and educators. The revolutionary promise of Al in education can be realised
by promoting responsible innovation and cooperation, while also addressing associated risks
and constraints (Araujo et al., 2020).

Future Directions and Implications

The evolving patterns in Al-enhanced education could revolutionise teaching and learning
methods, encourage creativity, and tackle enduring issues in educational institutions. Al
technologies enable tailored and flexible learning experiences that meet the unique
requirements, preferences, and learning styles of each student, enhancing learning outcomes
and comprehension of subject. Labunets et al. (2021). Utilising Al-driven analytics and learning
management systems, data-driven decision-making provides educators with valuable insights
and predictive analytics to support evidence-based instructional planning and intervention
(Veale et al., 2018). Innovative teaching methods including virtual reality (VR), augmented
reality (AR), and gamification involve students in immersive learning experiences that
encourage active learning and creativity (Wang, 2021). Al tools support enhanced accessibility
and inclusivity in education by catering to various learning demands and cultural backgrounds,
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thereby guaranteeing fair access to educational resources (Antoniuk et al., 2022). Al-driven
systems provide personalised learning routes for instructors and lifelong learners, supporting
ongoing learning and professional development possibilities (Lee et al., 2019).

The ethical and societal impacts of implementing Al in education highlight the significance of
tackling issues related to data privacy, algorithmic bias, digital equity, and obstacles in human-
computer interaction. Collaboration among educators, policymakers, and technology
developers is crucial to guarantee responsible and fair utilisation of Al technologies in
educational environments (Bespartochna et al., 2021). The implementation of Al technologies
in education is advancing digital transformation and technology integration by optimising
administrative processes, automating operations, and improving operational efficiency
(Shevchenko et al., 2021). Education is evolving due to the incorporation of Al technology. It
is essential to focus on ethical considerations, promote digital literacy, and guarantee equal
access to Al tools for all students.

Conclusion

Al tools can revolutionise education by customising learning experiences, giving immediate
feedback and evaluation, improving accessibility and diversity, delivering data-driven
information for educators, and automating administrative duties (Sapci & Sapci, 2020). By
employing Al technologies, educators may create interactive, stimulating, and tailored learning
settings that enhance student involvement, drive, and success. Successful implementations of
Al tools like DreamBox Learning, Carnegie Learning's Cognitive Tutor, and ALEKS have
shown enhancements in arithmetic competency, problem-solving abilities, academic
performance, and student involvement (Huang et al., 2021).

Future research may concentrate on investigating personalised learning algorithms and adaptive
assessment strategies to improve learning results for various student demographics (Reiss,
2021). Studying the ethical, social, and cultural impacts of Al technologies in education, such
as data privacy, algorithmic bias, digital equity, and human-computer interaction, is essential
(Akgiin & Greenhow, 2021). Creating novel teaching methods like virtual reality simulations,
augmented reality experiences, and gamified learning environments can enhance active
learning, cooperation, and creativity (Zhai et al., 2021). Studying Al-driven analytics and
predictive modelling techniques can help in making decisions based on evidence, designing
education, and developing curriculum (Bozkurt et al., 2021). It is crucial to improve
professional development opportunities and support systems for educators to successfully
incorporate Al tools into their teaching methods and promote digital literacy among students
(Chaudhry & Kazim, 2021). Al tools can revolutionise education, improve learning results, and
empower educators and learners in the digital era. To fully utilise Al technology in education
and create inclusive, engaging, and empowering learning environments, it is essential to
embrace the benefits offered while addressing challenges and ethical concerns.

Copyright © Academic Inspired Network 115 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

Volume: 10 Issues: 62 [September, 2025] pp. 106 - 120

International Journal of Accounting, Finance and Business (IJAFB)
elSSN: 0128-1844

Journal website: www.academicinspired.com/ijafb

DOI: 10.55573/1JAFB.106209

References

Akgiin, S. and Greenhow, C. (2021). Artificial intelligence in education: addressing ethical

challenges in k-12 settings. Ai and Ethics, 2(3), 431-440. https://doi.org/10.1007/s43681-021-
00096-7

Almanasef, M., Almaghaslah, D., Portlock, J., & Chater, A. (2020). Qualitative investigation
of the flipped classroom teaching approach as an alternative to the traditional lecture.
Pharmacy Education, 20, p142-150.

Antoniuk, L., Cos, O., Kosovets, O., Klimishyna, A., Kovtoniuk, M., & Tryfonova, O. (2022).

Ensuring the innovativeness of vocational education: neuropedagogical aspect. Brain Broad
Research  in  Artificial Intelligence and  Neuroscience, 13(4), 242-263.
https://doi.org/10.18662/brain/13.4/386

Araujo, T., Helberger, N., Kruikemeier, S., & Vreese, C. (2020). In ai we trust? perceptions

about automated decision-making by artificial intelligence. Ai & Society, 35(3), 611-623.
https://doi.org/10.1007/s00146-019-00931-w

Baker, B. (2023). Ai, concepts of intelligence, and chatbots: the “figure of man,” the rise of
emotion, and future visions of education. Teachers College Record, 125(6), 60-84.
https://doi.org/10.1177/01614681231191291

Baker, R., Martin, T., & Rossi, L. (2016). Educational data mining and learning analytics., 379-
396. https://doi.org/10.1002/9781118956588.ch16

Bespartochna, O., Ovdiichuk, L., & Piddubna, N. (2021). Features of the introduction of

innovative technologies in the professional training of teachers. Revista Tempos E Espacos Em
Educagao, 14(33), e16604. https://doi.org/10.20952/revtee.v14133.16604

Borte, K., Nesje, K., & Lillejord, S. (2020, November 6). Barriers to student active learning in
higher = education. @ Teaching in  Higher  Education, 28(3), 597-615.
https://doi.org/10.1080/13562517.2020.1839746

Bozkurt, A., Karadeniz, A., Bafieres, D., & Rodriguez, M. (2021). Artificial intelligence and

reflections from educational landscape: a review of ai studies in half a century. Sustainability,
13(2), 800. https://doi.org/10.3390/su13020800

Calatayud, V., Espinosa, M., & Vila, R. (2021). Artificial intelligence for student assessment:

a systematic review. Applied Sciences, 11(12), 5467. https://doi.org/10.3390/app11125467

Chan, K. and Zary, N. (2019). Applications and challenges of implementing artificial
intelligence in medical education: integrative review. Jmir Medical Education, 5(1),
€13930. https://doi.org/10.2196/13930

Chang, M., D'Aniello, G., Sampson, D., & Simonelli, C. (2020). Building ontology-driven

tutoring models for intelligent tutoring systems using data mining. leee Access, 8, 48151-
48162. https://doi.org/10.1109/access.2020.2979281

Chaudhry, M. and Kazim, E. (2021). Artificial intelligence in education (aied): a high-level

academic and industry note 2021. Ai and Ethics, 2(1), 157-165. https://doi.org/10.1007/s43681-
021-00074-z

Chen, L., Chen, P., & Lin, Z. (2020). Artificial intelligence in education: a review. leee Access,

8, 75264-75278. https://doi.org/10.1109/access.2020.2988510

Chen, X. (2022). Decoupling Knowledge from Memorization: Retrieval-augmented Prompt
Learning. https://www.semanticscholar.org/paper/Decoupling-Knowledge-from-
Memorization%3A-Prompt-Chen-L1/6bd8062744c6ae741bf3f6139d22¢53899d64bce

Cheng, L., Varshney, K., & Liu, H. (2021). Socially responsible ai algorithms: issues, purposes,

and challenges.. https://doi.org/10.48550/arxiv.2101.02032

Copyright © Academic Inspired Network 116 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.1007/s43681-
https://doi.org/10.1002/9781118956588.ch16
https://doi.org/10.3390/app11125467
https://doi.org/10.2196/13930
https://doi.org/10.1007/s43681-021-00074-z
https://doi.org/10.1007/s43681-021-00074-z
https://doi.org/10.1109/access.2020.2988510

Volume: 10 Issues: 62 [September, 2025] pp. 106 - 120

International Journal of Accounting, Finance and Business (IJAFB)
elSSN: 0128-1844

Journal website: www.academicinspired.com/ijafb

DOI: 10.55573/1JAFB.106209

Chew, S. L., & Cerbin, W. J. (2020, November 30). The cognitive challenges of effective
teaching. The Journal of Economic Education, 52(1), 17-40.
https://doi.org/10.1080/00220485.2020.1845266

Connor, S., Li, T., Roberts, R., Thakkar, S., Liu, Z., & Tong, W. (2022). Adaptability of ai for

safety evaluation in regulatory science: a case study of drug-induced liver injury.

Frontiers in Artificial Intelligence, 5. https://doi.org/10.3389/frai.2022.1034631

Crompton, H. and Song, D. (2021). The potential of artificial intelligence in higher education.
Revista Virtual Universidad Catolica Del Norte, (62), 1-4.
https://doi.org/10.35575/rvucn.n62al

Edwards, S. (2023). Early childhood education and care, artificial intelligence and the

postdigital. ~ Australasian  Journal = of  Early  Childhood,  48(3), 179-181.
https://doi.org/10.1177/18369391231198910

Ferrara, E. (2023). Fairness and bias in artificial intelligence: a brief survey of sources, impacts,

and mitigation strategies (preprint).. https://doi.org/10.2196/preprints.48399

Fidan, M. and Gencel, N. (2022). Supporting the instructional videos with chatbot and peer
feedback mechanisms in online learning: the effects on learning performance and intrinsic
motivation. Journal of Educational Computing Research, 60(7), 1716-1741.
https://doi.org/10.1177/07356331221077901

Flores-Pifias, W., Pifias, H., Saravia, P., & Cruz, K. (2022). Moodle in distance education.

Puriq, 4, e417. https://doi.org/10.37073/puriq.4.417

Gayathridevi, C. (2019). INNOVATIVE TEACHING METHODS IN HIGHER EDUCATION.
https://www.semanticscholar.org/paper/INNOVATIVE-TEACHING-METHODS-IN-
HIGHER-EDUCATION-Gayathridevi/fadf866b0ec8155b9e5baa25795a18047d10dbd7

Goyal, A. (2022). Enhancing customer buying experience using mr. International Journal for
Research in Applied Science and Engineering Technology, 10(7), 958-960.
https://doi.org/10.22214/ijraset.2022.45205

Gupta, K. and Bhaskar, P. (2020). Inhibiting and motivating factors influencing teachers’
adoption of ai-based teaching and learning solutions: prioritization using analytic hierarchy
process. Journal of Information Technology Education Research, 19, 693-723.
https://doi.org/10.28945/4640

Hamal, O., Faddouli, N., Harouni, M., & Lu, J. (2022). Artificial intelligent in education.

Sustainability, 14(5), 2862. https://doi.org/10.3390/sul14052862

Hamilton, L. M., & Lahne, J. (2022). Natural Language Processing. In Rapid Sensory Profiling

Techniques: Applications in New Product Development and Consumer Research, Second
Edition. https://doi.org/10.1016/B978-0-12-821936-2.00004-2

Harry, A. (2023). Role of ai in education. Interdiciplinary Journal and Hummanity (Injurity),
2(3), 260-268. https://doi.org/10.58631/injurity.v2i3.52

Hasan, M., Noor, N., Rahman, S., & Rahman, M. (2020). The transition from intelligent to

affective tutoring system: a review and open issues. leee Access, 8, 204612-204638.
https://doi.org/10.1109/access.2020.3036990

Hashim, S., Omar, M., Jalil, H., & Sharef, N. (2022). Trends on technologies and artificial

intelligence in education for personalized learning: systematic literature review. International
Journal of Academic Research in Progressive Education and Development, 11(1).
https://doi.org/10.6007/ijarped/v11-11/12230

Holmes, W. and Tuomi, I. (2022). State of the art and practice in ai in education. European

Journal of Education, 57(4), 542-570. https://doi.org/10.1111/ejed.12533

Huang, J., Saleh, S., & Liu, Y. (2021). A review on artificial intelligence in education.

Copyright © Academic Inspired Network 117 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.35575/rvucn.n62a1
https://doi.org/10.1177/07356331221077901
https://doi.org/10.28945/4640
https://doi.org/10.3390/su14052862
https://doi.org/10.58631/injurity.v2i3.52
https://doi.org/10.1111/ejed.12533

Volume: 10 Issues: 62 [September, 2025] pp. 106 - 120

International Journal of Accounting, Finance and Business (IJAFB)
elSSN: 0128-1844

Journal website: www.academicinspired.com/ijafb

DOI: 10.55573/1JAFB.106209

Academic Journal of Interdisciplinary Studies, 10(3), 206. https://doi.org/10.36941/ajis-2021-
0077

Karaca, O., Caligkan, S., & Demir, K. (2021). Medical artificial intelligence readiness scale for

medical students (mairs-ms) — development, validity and reliability study. BMC Medical
Education, 21(1). https://doi.org/10.1186/s12909-021-02546-6

Kumar, V., Rajan, B., Venkatesan, R., & Lecinski, J. (2019). Understanding the role of artificial
intelligence in personalized engagement marketing. California Management Review,
61(4), 135-155. https://doi.org/10.1177/0008125619859317

Labunets, V., Topchieva, 1., bormapenko, A., Bondarenko, D., & Wei, L. (2021). Innovative

approach to training students of art pedagogical universities. Linguistics and Culture Review,
5(S2), 619-632. https://doi.org/10.21744/lingcure.v5ns2.1410

Lee, J., Suh, T., Roy, D., & Baucus, M. (2019). Emerging technology and business model

innovation: the case of artificial intelligence. Journal of Open Innovation Technology Market
and Complexity, 5(3), 44. https://doi.org/10.3390/joitmc5030044

Lu, Y., Pian, Y., Chen, P., Meng, Q., & Cao, Y. (2021). Radarmath: an intelligent tutoring

system for math education. Proceedings of the Aaai Conference on Artificial Intelligence,
35(18), 16087-16090. https://doi.org/10.1609/aaai.v35118.18020

Marras, M., Boratto, L., Ramos, G., & Fenu, G. (2021). Equality of learning opportunity via
individual fairness in personalized recommendations. International Journal of Artificial
Intelligence in Education, 32(3), 636-684. https://doi.org/10.1007/s40593-021-00271-1

Miao, Y., Jong, M., & Dai, Y. (2022). Pedagogical design of k-12 artificial intelligence
education: a systematic review. Sustainability, 14(23), 15620.
https://doi.org/10.3390/su142315620

Millousheva-Boykina, D. (2021, April 21). REPETITION IN TEACHING MATHEMATICS.
InterConf, 201-220. https://doi.org/10.51582/interconf.7-8.04.2021.019

Mina, P., Solon, 1., Sanchez, F., Delante, T., Villegas, J., Basay, F., & Mutya, R. (2023).
Leveraging education through artificial intelligence virtual assistance: a case study of
visually impaired learners. Pedagogical Research, 8(1), em0150.
https://doi.org/10.29333/pr/12735

Moon, J., Ke, F., Sokolikj, Z., & Dahlstrom-Hakki, I. (2022). Multimodal data fusion to track

students’ distress during educational gameplay. Journal of Learning Analytics, 9(3), 75-87.
https://doi.org/10.18608/j1a.2022.763 1

Mouna, K., Lakrami, F., & Labouidya, O. (2023). Design of an adaptive e-learning model based
on artificial intelligence for enhancing online teaching. International Journal of Emerging
Technologies in Learning (Tjet), 18(06), 202-219.
https://doi.org/10.3991/ijet.v18i106.35839

Nazaretsky, T., Bar, C., Walter, M., & Alexandron, G. (2022). Empowering teachers with ai:
co-designing a learning analytics tool for personalized instruction in the science
classroom.. https://doi.org/10.1145/3506860.3506861

Ng, D., Leung, J., Su, J., Ng, R., & Chu, S. (2023). Teachers’ ai digital competencies and

twenty-first century skills in the post-pandemic world. Educational Technology Research and
Development, 71(1), 137-161. https://doi.org/10.1007/s11423-023-10203-6

Nichol, B., Hurlbert, A., & Read, J. (2022). Predicting attitudes towards screening for

neurodegenerative diseases using oct and artificial intelligence: findings from a literature
review. Journal of Public Health Research, 11(4), 227990362211276.
https://doi.org/10.1177/22799036221127627

Copyright © Academic Inspired Network 118 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.1186/s12909-021-02546-6
https://doi.org/10.1177/0008125619859317
https://doi.org/10.1007/s40593-021-00271-1
https://doi.org/10.3390/su142315620
https://doi.org/10.29333/pr/12735
https://doi.org/10.18608/jla.2022.7631
https://doi.org/10.1145/3506860.3506861
https://doi.org/10.1007/s11423-023-10203-6

Volume: 10 Issues: 62 [September, 2025] pp. 106 - 120

International Journal of Accounting, Finance and Business (IJAFB)
elSSN: 0128-1844

Journal website: www.academicinspired.com/ijafb

DOI: 10.55573/1JAFB.106209

Paranjape, K., Schinkel, M., Panday, R., Car, J., & Nanayakkara, P. (2019). Introducing
artificial intelligence training in medical education. Jmir Medical Education, 5(2), €16048.
https://doi.org/10.2196/16048

Park, W. and Kwon, H. (2023). Implementing artificial intelligence education for middle

school technology education in republic of korea. International Journal of Technology and
Design Education, 34(1), 109-135. https://doi.org/10.1007/s10798-023-09812-2

Patel, B. C., Goel, N., & Deshmukh, K. (2021). Traditional Teaching Pedagogy. 4Assessment
Tools for Mapping Learning Qutcomes with Learning Objectives, 42-57.
https://doi.org/10.4018/978-1-7998-4784-7.ch004

Pham, S. and Sampson, P. (2022). The development of artificial intelligence in education: a

review in context. Journal of Computer Assisted Learning, 38(5), 1408-1421.
https://doi.org/10.1111/jcal. 12687

Putra, A., Mukhadis, A., Ulfatin, N., Tuwoso, T., Subandi, M., Hardika, H., ... & Muhammad,

A. (2021). The innovation of disruptive learning media with augmented reality based 3d object
concept with drill machine design to improve quality of distance learning in the era of
education 4.0. International Journal of Interactive Mobile Technologies (Ijim), 15(12), 193.
https://doi.org/10.3991/ijim.v15112.21579

Reiss, M. (2021). The use of ai in education: practicalities and ethical considerations. London

Review of Education, 19(1). https://doi.org/10.14324/lre.19.1.05

Renz, A. and Vladova, G. (2021). Reinvigorating the discourse on human-centered artificial

intelligence in educational technologies. Technology Innovation Management Review, 11(5),
5-16. https://doi.org/10.22215/timreview/1438

Romero, C. and Ventura, S. (2020). Educational data mining and learning analytics: an updated

survey. Wiley Interdisciplinary Reviews Data Mining and Knowledge Discovery, 10(3).
https://doi.org/10.1002/widm.1355

Sagarika, R., Kandakatla, R., & Gulhane, A. (2021). Role of learning analytics to evaluate

formative assessments: using a data driven approach to inform changes in teaching practices.
Journal  of  Engineering  Education  Transformations, 34(0), 550-556.
https://doi.org/10.16920/jeet/2021/v3410/157212

Sapci, A. and Sapci, H. (2020). Artificial intelligence education and tools for medical and

health informatics students: systematic review. Jmir Medical Education, 6(1), e€19285.
https://doi.org/10.2196/19285

Sharpnack, P. (2024). Made better by chat gpt: cultivating a culture of innovation in nursing
education. Nursing Education Perspectives, 45(2), 67-68.
https://doi.org/10.1097/01.nep.0000000000001242

Shevchenko, L., Makhynia, N., Polishchuk, G., Sotska, H., Koval, V., & Grygorenko, T.

(2021). The training of future teachers for innovative teaching activities. Postmodern Openings,
12(1), 21-37. https://doi.org/10.18662/po/12.1/243

Simonsen, H. and Almeida, J. (2020). Artificial intelligence and learning activities: a match
made in heaven?. Eden Conference Proceedings, (1), 198-206.
https://doi.org/10.38069/edenconf-2020-rw-0022

Singh, S. and Riedel, S. (2016). Creating interactive and visual educational resources for ai.
Proceedings of the Aaai Conference on Artificial Intelligence, 30(1).
https://doi.org/10.1609/aaai.v3011.9851

Sudjitjoon, W., Khodchapong, N., Hengpraprohm, S., & Hengpraprohm, K. (2022).

Development of artificial intelligence indicator for elementary students. International Journal
of Health Sciences, 2997-3006. https://doi.org/10.53730/ijhs.v6ns8.12733

Copyright © Academic Inspired Network 119 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.2196/16048
https://doi.org/10.1111/jcal.12687
https://doi.org/10.22215/timreview/1438
https://doi.org/10.1097/01.nep.0000000000001242
https://doi.org/10.38069/edenconf-2020-rw-0022
https://doi.org/10.1609/aaai.v30i1.9851
https://doi.org/10.53730/ijhs.v6ns8.12733

Volume: 10 Issues: 62 [September, 2025] pp. 106 - 120

International Journal of Accounting, Finance and Business (IJAFB)
elSSN: 0128-1844

Journal website: www.academicinspired.com/ijafb

DOI: 10.55573/1JAFB.106209

Sun, X. (2021). 5g joint artificial intelligence technology in the innovation and reform of
university english education. Wireless Communications and Mobile Computing, 2021, 1-
10. https://doi.org/10.1155/2021/4892064

Tavoosy, Y., & Jelveh, R. (2019). Language teaching strategies and techniques used to support
students learning in a language other than their mother tongue. International Journal of
Learning and Teaching,11(2), 77-88.

Tolma, E., Stoner, J., Li, J., Kim, Y., & Engelman, K. (2014). Predictors of regular

mammography use among american indian women in oklahoma: a cross-sectional study. BMC
Women S Health, 14(1). https://doi.org/10.1186/1472-6874-14-101

Tularam, G. A. (2018, August 27). Traditional vs Non-traditional Teaching and Learning
Strategies - the case of E-learning! International Journal for Mathematics Teaching and
Learning, 19(1), 129—158. https://doi.org/10.4256/ijmtl.v19i1.21

Veale, M., Kleek, M., & Binns, R. (2018). Fairness and accountability design needs for

algorithmic support in high-stakes public sector decision-making.
https://doi.org/10.1145/3173574.3174014

Velev, D. and Zlateva, P. (2023). Challenges of artificial intelligence application for disaster

risk management. The International Archives of the Photogrammetry Remote Sensing and
Spatial Information Sciences, XLVIII-M-1-2023, 387-394. https://doi.org/10.5194/isprs-
archives-xlviii-m-1-2023-387-2023

Wang, C. (2021). User acceptance of gender stereotypes in automated career

recommendations.. https://doi.org/10.48550/arxiv.2106.07112

Wang, S. (2021). Online learning behavior analysis based on image emotion recognition.

Treatment Du Signal, 38(3), 865-873. https://doi.org/10.18280/ts.380333

Wang, X., He, X., Wei, J., Liu, J., L1, Y., & Liu, X. (2023). Application of artificial intelligence

to the public health  education. Frontiers in  Public = Health, 10.
https://doi.org/10.3389/fpubh.2022.1087174

Wang, Y. (2021). Artificial intelligence in educational leadership: a symbiotic role of human-

artificial intelligence decision-making. Journal of Educational Administration, 59(3), 256-270.
https://doi.org/10.1108/jea-10-2020-0216

Wen, J., Wei, X., He, T., & Zhang, S. (2020). Regression analysis on the influencing factors

of the acceptance of online education platform among college students. Ingénierie Des
Systémes D Information, 25(5), 595-600. https://doi.org/10.18280/is1.250506

Xiang, J. (2023). Promoting innovation and practice of introduction to artificial intelligence

course with curriculum civics as a handle. Asian Journal of Education and Social Studies,
41(3), 30-36. https://doi.org/10.9734/ajess/2023/v4113897

Xu, W., Wu, Y., & Ouyang, F. (2023). Multimodal learning analytics of collaborative patterns

during pair programming in higher education. International Journal of Educational Technology
in Higher Education, 20(1). https://doi.org/10.1186/s41239-022-00377-z

Yan, Z. (2020). A personalized english teaching design based on multimedia computer

technology. International Journal of Emerging Technologies in Learning (Ijet), 15(08), 210.
https://doi.org/10.3991/ijet.v15108.13695

Zhai, X., Chu, X., Chai, C., Jong, M., Star¢i¢, A., Spector, M. & Li, Y. (2021). A review

of artificial intelligence (ai) in education from 2010 to 2020. Complexity, 2021, 1-18.
https://doi.org/10.1155/2021/8812542

Zhou, B. (2020). Artificial intelligence in quantitative ultrasound imaging: a review.

https://doi.org/10.48550/arxiv.2003.11658

Copyright © Academic Inspired Network 120 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.1155/2021/4892064
https://doi.org/10.4256/ijmtl.v19i1.21
https://doi.org/10.48550/arxiv.2106.07112
https://doi.org/10.1108/jea-10-2020-0216
https://doi.org/10.9734/ajess/2023/v41i3897
https://doi.org/10.3991/ijet.v15i08.13695

