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Abstract: Generative Al has gained attention for its potential to transform education through personalized
learning and improved outcomes. However, some institutions and educators have banned generative Al,
viewing it as a Pandora’s box. This review evaluates the effectiveness of generative Al in education and
identifies factors influencing its implementation. A systematic review of 13 studies published between 2022
and 2024 was conducted using PRISMA guidelines. Seventy per cent of studies reported positive impacts
on learning outcomes, particularly through personalized feedback. However, challenges hindered critical
thinking and creativity when over-relied upon. Generative Al has potential, but its effectiveness depends
on various factors. Future research should address concerns about creativity and the appropriate use of Al
while exploring diverse educational contexts and methods.
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INTRODUCTION

Generative Artificial Intelligence (Al), recognized for its ability to mimic human creativity and intelligence,
facilitates the generation of various media types (text, images, and videos) through platforms like ChatGPT and
other Large Language Models (LLMs). Unlike traditional Al models that primarily analyze and respond to inputs,
generative Al models can produce original outputs, which has led to a wide array of applications across diverse
domains (Sanhita Kar et al., 2023). Since its emergence at the end of 2022, generative Al has demonstrated
excellent performance and has been widely adopted across fields, including engineering, healthcare, finance, and
education (Bahroun et al., 2023). In particular, the education sector has increasingly embraced generative Al,
exploring its potential to transform teaching and learning processes, from generating course materials to
automating responses to student queries (Blagoev et al., 2023; Kadaruddin, 2023).

While the adoption of generative Al in education is growing, the academic community remains divided on its
effectiveness in enhancing teaching and learning outcomes (Ogunleye et al., 2024). Some studies suggest that
generative Al positively impacts student learning by creating educational content, improving engagement, and
personalizing learning experiences (Hakiki et al., 2023; Kasneci et al., 2023; Nguyen Thanh et al., 2023; Shahzad
etal., 2024; Ray, 2023). Conversely, other studies raise concerns that generative Al may potentially harm student
performance, stemming from inaccuracies, bias, misuse, and over-reliance (Fui-Hoon Nah et al., 2023; Kurtz et
al., 2024; Zhu et al., 2024). Due to these risks, some institutions and educators have banned generative Al, likening
it to a Pandora’s box, especially given the lack of direct evidence showing a consistently positive impact on student
performance (Ming & Mansor, 2023). Moreover, the empirical evidence on its impact remains fragmented and
inconclusive, with a notable absence of research exploring generative Al’s impact on enhancing student learning
outcomes (Zhou & Kim, 2024). This evidence highlights the urgent need for further research to understand how
generative Al influences educational outcomes across various contexts.

Given these discrepancies and the growing adoption of Al technologies in educational settings, this study seeks to
address these gaps by systematically reviewing empirical studies on the effectiveness of generative Al in education.
By synthesizing existing literature, this review aims to provide a comprehensive understanding of the patterns and
trends in generative Al research, assess the effectiveness of generative Al in improving educational outcomes, and
identify the factors that contribute to or hinder its success. The findings of this review would offer educators and
policymakers evidence-based insights necessary for making informed decisions about integrating Al into curricula,
thereby avoiding suboptimal outcomes and seizing opportunities to enhance learning.
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RESEARCH PURPOSE, OBJECTIVES AND RESEARCH QUESTIONS

This systematic review explores the research findings concerning the relationship between generative Al use and
academic performance in an educational context. This exploration examines various dimensions such as research
sites, publication sources, methodological approaches, educational levels, and the specific generative Al platforms
and apps employed. Understanding these dimensions is essential to uncover the current research’s scope, focus,
and methodologies, which would reveal trends, gaps, and potential biases in the literature. Additionally, the study
aims to evaluate how generative Al impacts educational outcomes and to identify the factors that influence its
successful implementation, providing insights into the conditions necessary for its optimal use in educational
settings.

The objectives of this study are as follows:

1. To analyze the patterns of selected studies on generative Al in education, focusing on research sites,
publication sources, methodological approaches, educational levels, and generative Al platforms and apps.

2. To evaluate the effective of generative Al in enhancing specific educational outcomes.

3. To identify the factors influencing the effect of generative Al in educational implementation.

The research questions that guide this study are:

1. What are the patterns of the reviewed studies in terms of research site, publication sources,
methodological approaches, educational levels, and generative Al platforms and apps?

2. How effective is generative Al in enhancing specific educational outcomes?

3. What factors influence the effect of Generative Al in educational implementation?

METHODS

Research Design

This research involved a systematic literature review to examine patterns and trends in generative Al research,
assess its effectiveness in improving educational outcomes, and identify factors contributing or hindering its
implementation. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
were followed to ensure transparency and methodological rigor. PRISMA was chosen for its ability to define the
research question clearly, set inclusion/exclusion criteria, establish a timeframe for examining large scientific
databases, and enable coding for future reviews (Sierra-Correa & Kintz, 2015).

Resources

The review for this study was conducted using a primary database, with academic journals selected from Clarivate
Analytics® Web of Science to ensure the inclusion of high-quality, impactful scientific content. Web of Science is
widely regarded as one of the most trusted citation indices for evidence-based, high-quality scientific information
(Martin-Martin et al., 2018).

The Systematic Review Process

The systematic review process for selecting relevant articles in this study involved three key phases. Initially,
keywords were identified to guide the search. Next, articles were screened according to predefined inclusion and
exclusion criteria set by the researchers. Lastly, the eligibility of the remaining articles was assessed to finalize
their inclusion.

1. Identification of sources

The process of identifying keywords for the search started by looking for related and synonymous terms, guided
by previous studies, particularly Montenegro-Rueda et al. (2023) and Valverde-Berrocoso et al. (2022). Once the
relevant keywords were established, search strings were created in the Web of Science database (see Table 1). In
the initial phase of the systematic review, 159 articles were identified and retrieved from the database.

Table 1.
The Search Strings
Database Search Strings
WoS TS="generative Al*"or "generative artificial intelligence*"or "GenAl*"or "Large

language model*"or "ChatGPT*" AND "learning outcomes*"or "academic
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achievement*" or "student performance*"or "educational outcomes*"or "student
success*"

2. Screening

Next, 159 articles were screened based on several inclusion and exclusion criteria designed by the researchers. The
inclusion criteria to identify the published articles for this review study are as follows: (1) the document had to be
classified as an “Article,” (2) it must have been published between 2022 and 2024, (3) the publication language
was restricted to English, (4) the research had to focus on “Education Educational Research,” (5) the articles had
to be indexed in the Social Sciences Citation Index (SSCI), (6) they must have been published by reputable
publishers such as Springer Nature, Elsevier, Taylor & Francis, Sage, Wiley, or Emerald Group Publishing, (7)
the studies needed to be empirical, employing qualitative, quantitative, or mixed methods, (8) the research had to
address the effectiveness of Generative Al in teaching and learning, and (9) the articles were required to include
clear details about the countries involved, publication sources, research aims, methodologies, educational levels,
and the GenAl platforms and apps used. In the end, 146 articles were excluded based on these criteria (see Table

2).

Table 2.
Criteria for Inclusion and Exclusion
Criterion Eligibility Exclusion
Non-article documents (e.g.,
Document Type Article documents reviews, editorials, or conference
papers)
o Published between 2022 and ublished outside the 2022-
Timeline 2024 timeframe
2024
Language English Non-English publications

Research Areas

Index

Publisher

Type of study

Research direction

Content of research

Education Educational Research

Social Sciences Citation Index
(SSCI)

Springer  Nature,  Elsevier,
Taylor & Francis, Sage, Wiley,
or Emerald Group Publishing

Empirical studies (qualitative,
quantitative, or mixed methods)

Effective of Generative Al in
teaching and learning

Clear information on research
countries, publication sources,
research purposes,
methodologies, educational
levels, or the GenAl platforms
and tools used.

Research outside the field of
“Education Educational
Research”

Not indexed in the Social
Sciences Citation Index (SSCI)

Published by publishers other
than Springer Nature, Elsevier,
Taylor & Francis, Sage, Wiley,
or Emerald Group Publishing

Non-empirical ~ studies (i.e.,
studies that are not qualitative,
quantitative, or mixed methods)

Research not focused on the
effective of Generative Al in
teaching and learning

Lack of clear information on
research countries, publication
sources, research  purposes,
methodologies, educational
levels, or the GenAl platforms
and apps used.
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3. Eligibility and inclusion

Subsequently, 13 articles were selected for a detailed eligibility assessment. Each article’s title, abstract, research
questions, problem statement, methodology, and findings were carefully reviewed to ensure they met the inclusion
criteria and aligned with the objectives. A sheet was created in Microsoft Word to organize data extracted from
the articles, such as research countries, publication sources, research aims, methodologies, educational levels, and
the Generative Al platforms and apps used (See appendix). Ultimately, all 13 articles were fully analyzed. Figure
1 illustrates the systematic review process.

Figure 1.
Systematic Review Process
——
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Data Analysis

An integrative review approach was employed to analyze the selected articles, allowing for the combination of
various research methodologies, including qualitative, quantitative, and mixed methods. This approach offered the
flexibility to transform qualitative data into a quantitative format or vice versa, ensuring a robust and thorough
analysis (Whittemore & Knafl, 2005). The articles were reviewed not only to extract essential data but also to
capture broader insights into generative Al’s effectiveness in education

The first step involved extracting key information from each article, such as research countries, publication sources,
research aims, methodologies, educational levels, and the Generative Al platforms and apps, all linked to the
study’s overarching research questions. This information was systematically organized to facilitate the
development of themes. Through careful examination, three core themes emerged. Firstly, the patterns in the
reviewed studies. Secondly, the effectiveness of generative Al in enhancing educational outcomes. Lastly, the
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critical factors affecting its successful implementation. This thematic organization helped connect the diverse
insights from the reviewed studies, revealing patterns that would otherwise remain unnoticed.

FINDINGS

Patterns of Reviewed Studies (RQ1)

In this part of the study, we outline the results, concentrating on the recurring themes and trends observed in the
reviewed studies to offer a thorough summary of the existing literature on the application of generative Al in
education.

1. Research sites

As shown in Figure 2, the research reviewed spans seven countries or regions. A substantial portion of the studies
was conducted in China (4 studies, 30.76%) and Taiwan, China (4 studies, 30.76%), followed by individual studies
from the Asia Pacific region, Canada, Turkey, South Korea, and Pakistan (1 study each, 7.69%).

Figure 2.
Research Sites of Selected Studies

® China

O Taiwan, China

® Asia Pacific region
Canada

® Turkey

® south Karea

@ Pakistan

2. Publication sources

Asiillustrated in Figure 3, the studies in this review are distributed across seven different journals. A notable portion
was published in “Education and Information Technologies” (5 studies, 38.46%) and followed by “International
Journal of Educational Technology in Higher Education” by Springer (3 studies, 23.08%). Other contributions
came from “Journal of Computer Assisted Learning” by Wiley (1 study, 7.69%), “Asia Pacific Journal of
Education” by Taylor & Francis Group (1 study, 7.69%), “Health Education Journal” by Sage (1 study, 7.69%),
“Journal of Hospitality, Leisure, Sport & Tourism Education” by Elsevier (1 study, 7.69%), and “Interactive
Learning Environments” by Taylor & Francis Group (1 study, 7.69%).

[52]
juku.um.edu.my | E-ISSN: 2289-3008




]u Ku JURNAL KURIKULUM & PENGAJARAN ASIA PASIFIK Oktober 2024, Bil. 12, Isu 4

Figure 3.
Publication Sources of Selected Studies

@ Education and Information Technologies{Springer)
® International Journal of Educational Technology in Higher Education (Springer)
® Jaurnal of Computer Assisted Leaming(Wiley)

Asia Pacific Journal of Education(Taylor & Franeis Group)
@ Health Education Jounal(Sage)
® Journal of Hospitality, Leisure, Sport & Tourism Education(Elsevier)
@ nteractive Learming Envircnments(Taylor & Francis Group)

3. Methodological approaches

Regarding research methodologies in Figure 4, the majority of the studies followed a quantitative approach (10
studies,77%), while a smaller portion used mixed methods (2 studies,15%) and qualitative methods (1 study,8%).
Quasi-experimental and experimental designs were prevalent among the quantitative studies, often relying on
surveys like PLS-SEM modeling and online questionnaires for data collection. Mixed-methods studies typically
combined pre- and post-tests with surveys and open-ended questions. Case studies served as the primary means of
data gathering for qualitative. Further details on the research methods can be referenced in the appendix.

Figure 4.
Methodological Approaches of Selected Studies

@ Quantitative methods
Mixed methods
@ Qualitative methods
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4. Educational levels

By reviewing the selected studies, as shown in Figure 5, it is found that higher education was the most commonly
examined level, accounting for 84.62% (n = 11). This was followed by secondary education, representing 7.69%
(n = 1), and middle school education, also at 7.69% (nh = 1). No studies focused on primary, preschool, or
kindergarten levels.

Figure 5.
Educational Levels of Selected Studies

@ Higher education
Secondary education
@ Middle school education

5. Generative Al platforms and apps

As shown in Figure 6, the most frequently used generative Al platform in the studies was ChatGPT (including
GPT-3.5 and GPT-4), accounting for 84.62% (n = 11). Benny and Wisdom Bot were each used in 7.69% (n = 1)
of the studies.
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Figure 6.
Generative Al Platforms and Apps of Selected Studies

ChatGRI
84162

Wisdom Bat

769

® ChatGPT Benny @ Wisdom Bot

Effective of Generative Al in enhancing educational outcomes (RQ2)

In this section, we reviewed 13 studies. Of these, 9 studies (70%) reported that generative Al effectively enhances
learning outcomes. Two studies (15%) found positive and negative effects, suggesting generative Al can boost
learning in some areas while hindering it in others. One study (7.5%) concluded that generative Al is as effective
as human instruction. Another study (7.5%) did not mention the impact of generative Al on learning outcomes.
Notably, none of the studies reported solely negative outcomes from the use of generative Al in education (See
Figure 7).
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Figure 7.
Effects of Generative Al in Enhancing Education

]

Positive and negative effects

No mention

Equally Effective as Human '

Factors Influencing the Effect of Generative Al in Education (RQ3)
In addition to educational outcomes, the studies reviewed explored a range of factors impacting the effective of
generative Al in education, which were categorized into the following themes:

1. Pedagogical factors, including fairness and ethics, educator involvement, active learning strategies,
customization of learning content, instructor guidance, scaffolding, self-regulated learning,
personalization based on student knowledge, adaptive learning, and autonomous learning.

2. Psychological factors, such as trust, social presence, motivation, willingness to engage, flow experience,
and gamification.

3. Cognitive factors, covering self-efficacy, creativity, contextual relevance, task complexity, cognitive load,
real-time feedback, iterative engagement, reflective thinking, and reducing overreliance on Al.

4. Learner factors, including student preferences, interaction frequency, quality of prompts, active
engagement, and student acceptance.

5. Technological factors, including personalized interaction, clarity of feedback, prompt engineering,
content accuracy, Al hallucinations, digital literacy, access to diverse information, and problem-solving
guidance.

6. Institutional factors, such as institutional support, scalability, and efficient resource use.

DISCUSSION AND CONCLUSION

This article investigates how generative Al enhances specific educational outcomes through a systematic review,
addressing three key research questions focused on patterns in the reviewed studies. These patterns include study
locations, publication sources, research methodologies, educational levels, and generative Al platforms and tools.
Additionally, the review assessed the effectiveness of generative Al in improving educational outcomes and
examined the factors influencing its implementation in education.

The analysis of study patterns aligns with findings from Guo et al. (2023) and Zainuddin et al. (2020). Most studies
on generative Al’s impact on learning outcomes were conducted in China. Asian researchers seem more interested
in exploring generative Al than in other areas. Furthermore, two Springer journals, Education and Information
Technologies and The International Journal of Educational Technology in Higher Education, frequently publish
studies on generative Al’s impact, highlighting their authority in the field. Most studies rely on quantitative
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approaches, particularly quasi-experimental and experimental designs, although mixed-method approaches are
gaining prominence. Contrastingly, qualitative research is less commonly employed. The research also primarily
focuses on higher education, with fewer studies conducted at other levels.

Additionally, there is a strong preference for studying ChatGPT, which underscores its powerful capabilities and
high user acceptance, while similar software has received less attention. Future research should broaden the scope
to include diverse educational contexts (Tafazoli, 2024). More qualitative and mixed-method research is needed
to gain deeper insights into how generative Al influences cognitive and emotional learning processes (Wang et al.,
2024). Longitudinal studies could also explore the long-term effects of generative Al across different educational
levels (Lodge et al., 2023). Finally, a broader investigation of generative Al platforms beyond ChatGPT could
provide a more comprehensive understanding of their effectiveness in education (Aydin & Karaarslan, 2023).

Most studies indicate positive impacts for generative Al’s effectiveness in enhancing educational outcomes. This
indication is likely due to its ability to provide personalized feedback, adapt to individual learning paces, and
engage students innovatively. However, studies reporting mixed results suggest that while generative Al excels in
delivering quick information or generating content, it may hinder deeper cognitive processes like critical thinking
and creativity when over-relied upon. One study found that Al can replicate traditional teaching methods but may
not surpass them in all contexts. Notably, the absence of studies reporting only negative outcomes suggests that
generative Al adds value to educational settings. Future research should explore its effects on critical thinking and
creativity, where mixed results have been observed (Habib et al., 2024; Ruiz-Rojas et al., 2024). Further studies
comparing generative Al with human instruction across different educational levels and subject areas would
deepen understanding of its complementary or supplementary role (Chan & Tsi, 2024). Lastly, research on the
potential drawbacks of over-reliance on Al, particularly in complex cognitive tasks, would help develop balanced
and effective educational strategies (Zhai et al., 2024).

Several key factors influence the effectiveness of generative Al in education, consistent with VValverde-Berrocoso
et al. (2022). First, pedagogical factors, such as educator involvement, personalized learning, and strategies like
scaffolding and active learning, were widely discussed. These elements enable generative Al to meet students’
individual needs and support autonomous learning. The customization of content and instructors’ role in guiding
Al use were also essential for maximizing its potential. Second, psychological factors like trust, motivation, and
social presence shape how students engage with Al. When students trust the Al and feel socially connected, they
engage more meaningfully. Concepts such as flow experience and gamification further enhance motivation. Third,
cognitive factors, including self-efficacy, creativity, and cognitive load, were noted. Generative Al’s real-time
feedback and iterative engagement enhance cognitive processes, though over-reliance may limit creativity and
critical thinking in tasks requiring deep reflection. Fourth, learner factors, such as student preferences, interaction
frequency, and the quality of prompts, were crucial for effectiveness. Active engagement and acceptance of Al
lead to better learning outcomes. Fifth, technological factors like Al accuracy, clarity of feedback, and prompt
engineering were highlighted. Challenges like Al hallucinations and digital literacy were also important, as they
can enhance or limit AI’s effectiveness. Finally, institutional factors, such as institutional support, scalability, and
resource efficiency, were critical for successful Al integration in education. Institutions providing adequate support
see better outcomes from Al technology. These factors offer a comprehensive understanding of the dimensions
influencing generative Al’s effectiveness. Future research should delve into these factors to optimize Al’s role in
education.

This systematic review has synthesized empirical studies on the effectiveness of generative Al in education,
revealing both positive and mixed impacts. While most studies highlight generative Al’s capacity to enhance
personalized learning, motivation, and engagement, challenges such as over-reliance on Al and reduced creativity
in complex tasks persist. Pedagogical, psychological, cognitive, learner, technological, and institutional factors
significantly shape Al’s effectiveness in educational settings. Future research should explore a broader range of
Al tools, methodologies, and educational contexts to deepen understanding and ensure balanced educational
system integration.

The main limitation of this review was its reliance on WoS as the sole database for selecting studies. Future reviews
could expand to include Scopus and ERIC to broaden the range of sources. Additionally, the small number of
articles limited the analysis. Future research should comprise more diverse studies to provide a broader perspective.
This review focused solely on generative Al, and future studies may consider exploring other educational
technologies or investigating integrating Al with additional tools to enhance educational outcomes.
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