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ARTICLE INFO ABSTRACT
Received: 18 May 2026 As one of the artificial intelligence tools used worldwide, ChatGPT is increasingly being integrated by users
Accepted: 02 Aug. 2026 (teachers and learners) into their teaching and/or learning processes. This trend has attracted the attention of

education researchers analyzing its benefits and limitations in pedagogical practices. This study presents an
umbrella review examining trends in ChatGPT research in education, exploring the bibliographic characteristics
of systematic reviews, the methodological approaches employed, and the pedagogical applications of ChatGPT.
A systematic search following the PRISMA technique was conducted by querying Scopus, Web of Science,
ScienceDirect and ERIC. The twenty-seven reviews selected according to inclusion and exclusion criteria were
subjected to in-depth analysis. The results highlight a predominance of systematic reviews, and methodological
quality assessment is not systematically conducted. From a pedagogical perspective, ChatGPT is primarily used
for scientific writing assistance, pedagogical design support, virtual tutoring, or automated assessment and
feedback, providing recommendations for future research.
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INTRODUCTION

Artificial Intelligence in Education: Context and Rapid Development

In recent decades, information and communication technologies (ICTs) have evolved rapidly across various sectors of life
(health, agriculture, administration, education, etc.). In particular, in the educational domain, these technological innovations
impact traditional pedagogical practices while enabling pedagogical innovations (MOOCs, flipped classrooms, hybrid classrooms,
distance learning, etc.). However, technological innovation does not always lead to pedagogical innovation. While educational
policies view digital tools as a means to modernize teaching, some scientific research highlights a discrepancy between the
promises of these technological innovations and their actual use in the classroom (Bernard & Fluckiger, 2019). Artificial intelligence
(Al), as a subfield of computer science, has been defined in various ways across the scholarly literature. McCarthy (2007, p. 2)
described it as “the science and engineering of making intelligent machines, especially intelligent computer programs.” More
broadly, Joyce et al. (2021) characterize Al as an artificial entity capable of meeting or exceeding task requirements while
accounting for cultural and demographic contexts. In the institutional domain, the European Parliament characterizes Al as a
machine’s ability to display human-like capabilities such as reasoning, learning, planning, and creativity (European Parliament,
2020). Similarly, generative Al is characterized by users’ ability to interact with the system using natural language, as if speaking
to a human — aninteraction commonly referred to as a “prompt”. Like predictive Al, generative Al draws on training data, learning
from a vast number of examples.

ChatGPT in Education: Documented Affordances, Limitations, and the State of Existing
Reviews

ChatGPT, developed by OpenAl and launched in November 2022 (Pan et al., 2023), is among the most widely used generative
Al applications. Based on the GPT architecture, ChatGPT reportedly reached 100 million users worldwide within two months of its
launch (Milmo, 2023). Its ease of use and free access have contributed to its widespread adoption, particularly in educational
institutions. An increasing body of research highlights the pedagogical benefits of ChatGPT, notably in essay writing, pedagogical
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design, and learning support (Javaid et al., 2023; Jmoula, 2023). Its contribution goes further still. Generative Al can personalize
learning pathways to learners’ specific needs (Edhuman, 2024), improve accessibility for students with disabilities, and support
intelligent tutoring that helps fill learning gaps. It also lightens teachers’ cognitive workload by automating the preparation of
pedagogical resources and quizzes (de la Higuera & lyer, 2024). Moreover, several authors have highlighted the contribution of
generative Al to pedagogical innovation through the design of immersive learning scenarios and the promotion of inquiry-based
active learning, which enables learners to construct knowledge by confronting real-world problem situations (Piekoszewski-Cugq,
2024). However, the literature has consistently emphasized significant limitations and risks associated with the use of ChatGPT in
education, concomitantly with its reported affordances. Systematic literature reviews highlight algorithmic biases, hallucinations,
and risks related to academic integrity, notably plagiarism and cheating (Atiyah, 2023; Deng et al., 2024; Li et al., 2023).

The research on the use of ChatGPT for educational purposes has experienced particularly rapid growth since late 2022. This
surge has produced a growing body of systematic reviews and meta-analyses examining research trends, benefits, and risks
associated with its use. These literature reviews have explored a variety of themes, including design and assessment, personalized
learning, coding assessment, research and editing, and administrative tasks (Baig & Yadegaridehkordi, 2024). While existing
studies identify the primary pedagogical uses of ChatGPT, few propose a comparative analysis of the reviews themselves,
particularly regarding their methodological and bibliographic characteristics. Furthermore, the methodological quality of existing
literature reviews has rarely been assessed using standardized appraisal tools, thereby complicating the assessment of their
findings’ reliability.

Purpose of the Study and Research Questions

As primary research and subsequent systematic reviews on ChatGPT in education continue to proliferate, an umbrella review
represents the logical next step to address review redundancy and resolve discrepancies across existing syntheses (Conn & Coon
Sells, 2014). According to Conn and Coon Sells (2014), such a review provides scientists with directions for future research and
offers policy makers evidence-based recommendations. Positioned at the top of the literature review hierarchy, this type of
research represents one of the most rigorous and robust syntheses available. A crucial methodological contribution of this
approach lies primarily in the rigorous management of overlap between different systematic reviews. Indeed, in the field of
artificial intelligence in education, several systematic reviews may examine the same primary studies (cohort studies, expert
opinions, etc.) (Abdellatif et al., 2025), which risks biasing conclusions by incorporating duplicate results. More specifically, by
going beyond merely summarizing findings, this systematic review enables the identification of publication biases, while drawing
on the methodological quality assessment of included reviews using standardized tools such as AMSTAR, AMSTAR 2, or ROBIS.

Beyond synthesizing the existing review literature, this umbrella review makes four complementary contributions to research
on ChatGPT in education. First, it provides a second-order synthesis of published reviews rather than primary studies, enabling
the identification of convergent findings, methodological inconsistencies, and research gaps across the field. Second, it
systematically integrates the AMSTAR 2 appraisal into the interpretation of the evidence, allowing methodological quality to
inform the synthesis. Third, it identifies and synthesizes the main pedagogical applications of ChatGPT into five recurring domains
across the review literature. Finally, it advances a techno-pedagogical perspective by framing ChatGPT as a component of
instructional design rather than an isolated technological tool.

In light of the above, this research proposes an umbrella review that synthesizes and compares existing systematic reviews.
More specifically, this research seeks to answer the following questions:

RQ1: What are the bibliographic characteristics of the published reviews?
RQ2: What are the methodological characteristics of these reviews, and how is their quality assessed?
RQ3: What pedagogical uses of ChatGPT are identified in the literature?

RESEARCH METHODOLOGY

The review protocol was retrospectively registered on the Open Science Framework (OSF) prior to manuscript submission. The
registration was conducted after data collection in order to enhance transparency and reproducibility of the research process. All
methodological materials, including the search strategy, inclusion and exclusion criteria, and data extraction procedures, are
available on OSF: https://osf.io/v3qus/overview?view_only=7eeea05b98b24d50aea7eb989b9d5809.

Search Strategy

The research was conducted by consulting the following databases: Scopus, Web of Science, ERIC, and ScienceDirect. These
databases were selected because the articles indexed in them are reliable and have undergone a rigorous peer-review process.
Some databases, such as ACM and IEEE Xplore, were not considered for two reasons: (a) the majority of their articles are already
indexed by Scopus and/or Web of Science, and (b) they focus more on technical research questions related to the use of ChatGPT.

Data collection was carried out between April and June 2025. The keywords used, the specific queries applied in each of these
databases, and the number of articles found are described in detail in Table 1.
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Table 1. Database search queries and results

Database Query Results
Scopus (TITLE-ABS ( "ChatGPT" ) AND TITLE-ABS ( "education" ) AND TITLE-ABS ( "systematic review" "scoping 244
review" OR "literature review" OR "umbrella review" OR "meta-analysis") ) AND ( LANGUAGE ( english ) OR
LANGUAGE ( french) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO ( DOCTYPE, "ar") OR
LIMIT-TO (DOCTYPE, "re"))
Web of science TS=("ChatGPT") AND TS=("education") AND TS=("systematic review" OR "literature review" OR "scoping 185
review" OR "meta-analysis" OR "umbrella review") AND (LA=("English") OR LA=("French"))
AND DT=("Article" OR "Review")

ERIC ("ChatGPT" AND "education") AND ("systematic review" OR "literature review" OR "scoping review" OR 60
"meta-analysis" OR "umbrella review") in:title,abstract
ScienceDirect ChatGPT AND education AND (systematic review OR literature review OR scoping review OR meta-analysis 89

OR umbrella review)

c = ~
% Rec:rds identified through Records after duplicates
S atabase searching removed
g =8 (n=331)
g Scopus: 244, Web of Science: 185,
- \___ERIC: 60, ScienceDirect. 89 )
o [ D .
£ Records screened based on Records excluded at this stag
§ title and abstract (n =223)
s (n=331) (not relevant or did not match
" L l i) the topic)
N
2 Full-text articles assessed Articles excluded after full
s for eligibility reading (did not meet
- (n=108) inclusion criteria)
w 2
) (n=81)
.° . .
S Studies included in
% final analysis
& (n=27)
(Systematic/scoping reviews
on ChatGPT in education)

Figure 1. Prisma flow diagram of study selection (Adapted from Huang et al., 2025)

Figure 1 presents the main steps of the adopted PRISMA research methodology. The inclusion criteria applied at this first
stage (identification) were as follows: (a) article written in English or French; (b) full text availability. No restrictions were imposed
regarding the publication date of the articles. In total, after duplicate removal, this search yielded 331 articles, which were retained
for further selection in the screening stage.

The second stage aimed to examine the titles and abstracts of the articles identified in the identification phase to exclude
irrelevant documents. Articles were retained if they met the following inclusion criteria: (a) correspond to a systematic review or
scoping review related to the research questions identified in our study on the pedagogical uses of ChatGPT, (b) the article must
be published in a journal: conference proceedings, books, errata, editorials, etc., were excluded. These criteria led to the exclusion
of 223 articles during the selection phase. The remaining 108 articles were deemed adequate for a full-text review to assess their
eligibility for inclusion in the final phase. During this final phase, an additional criterion was adopted: (c) the review must provide
distinct contributions while minimizing significant bibliographic overlap with the other included studies. After thorough
examination of the full texts, 81 articles were excluded because they did not meet the previously defined inclusion and exclusion
criteria. At the end of this final step, 27 articles were retained for this umbrella review. Appendix A lists all 27 reviews included in
the corpus in accordance with PRISMA reporting standards; not all are individually cited in the narrative synthesis, as findings are
reported at the aggregate/thematic level.

Quality Appraisal of Included Reviews

To ensure the credibility of the data from this umbrella review, AMSTAR 2 was used to assess the methodological quality of the
27 selected systematic reviews. This tool has been widely validated and accepted, and comprises 16 items, including six critical
points to consider (Fauvet & Gatignol, 2022): 1) registration of a protocol prior to conducting the review; 2) adequacy of the
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Figure 2. Distribution of articles by year of publication (Source: Author's own elaboration)

bibliographic search; 3) justification for the exclusion of certain studies, 4) assessment of the risk of bias for each included study;
5) selection of an appropriate meta-analysis method; 6) consideration of risks of bias when interpreting the review. Each review
was evaluated and classified into one of the following four levels of confidence: high overall confidence, moderate overall
confidence, low overall confidence, and critically low overall confidence.

Analysis Method

The synthesis was informed by the AMSTAR 2 quality appraisal. Findings from all eligible reviews were considered; however,
greater interpretative weight was given to the five reviews rated as having moderate methodological quality (Bettayeb et al., 2024;
Deng et al., 2024; Heung & Chiu, 2025; Fernandez Cerero et al., 2025; Park & Martin, 2024), while evidence from lower-rated reviews
was used to complement and contextualize the findings.

The twenty-seven selected reviews were subjected to an in-depth analysis using a combined quantitative and qualitative
approach. For the quantitative analysis, descriptive statistics were employed to present the distribution of articles by publication
year, type of literature review, and number of publications per journal. Subsequently, a qualitative analysis was conducted to
describe research trends in terms of research methodologies (data collection and analysis) as well as the pedagogical uses of
ChatGPT. Crucially, the findings from the AMSTAR 2! appraisal informed the synthesis process. While all twenty-seven reviews were
included to provide a comprehensive overview of the subject under study, the results from the five reviews identified as having
“moderate overall confidence” were prioritized to ensure the relevance and credibility of the pedagogical recommendations.

A thematic content analysis was applied, inspired by the approach proposed by Hasni et al. (2016). Specifically, excerpts from
the corpus were analyzed and segmented into units of meaning, which were then organized into thematic categories describing
the various pedagogical uses identified. This analysis also allowed the identification of certain gaps in literature.

RESULTS

Bibliographic Characteristics of The Reviews (RQ1)

To address RQ1, we examined the bibliographic characteristics of the published reviews, focusing on the distribution of articles
by year, journal, and geographical location. Figure 2 details the number of articles published each year from 2023 to 2025. A
significant number of articles were published in 2024. From 2025 onwards, this number begins to decline, which may indicate that
research in this field is entering a phase of stabilization or maturation.

An analysis of the corpus reveals a clear dominance of systematic reviews (n = 18), followed by a smaller subset of scoping
reviews (n = 6), whereas meta-analyses and bibliometric studies remain notably underrepresented (see Figure 3). Despite the
emerging nature of ChatGPT research within educational contexts, scoping reviews have managed to maintain a moderate
presence. This trend likely stems from a focus on addressing specific, targeted research questions rather than attempting an
exhaustive mapping of the entire field. Furthermore, as Arksey and O’Malley (2005) observe, the distinction between various review
types is often blurred in practice. They note that the “systematic” label is frequently applied to literature reviews that may lack a

! https://amstar.ca/Amstar-2.php
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Figure 3. Distribution of articles by review type (Source: Author's own elaboration)

Table 2. Distribution of publications by journal

Journal Number of publications
Frontiers in Education 2
Computers and Education: Artificial Intelligence

Contemporary Educational Technology

International Journal of Learning, Teaching and Educational Research
Journal of Information Systems Engineering and Business Intelligence
TechTrends

Education and Information Technologies

European Journal of Education

Journal of Educational Evaluation for Health Professions

Discover Education

Nurse Education Today

Journal of University Teaching and Learning Practice

International Journal of TESOL Studies

Computers and Education

Assessment & Evaluation in Higher Education

Journal of Information Technology Education: Research

Journal of Interdisciplinary Studies in Education

Technologies

Asia-Pacific Science Education

Morphologie

Communications in Mathematics and Applications

South African Journal of Education

Connection Science

HlRrlRRRRRRRRR R RRRR R R RN

truly rigorous methodology, such as the PRISMA framework. Given that educational research on ChatGPT is still in its infancy, the
scarcity of experimental studies naturally limits the feasibility of meta-analyses. Similarly, bibliometric analysis requires a
substantial body of work spanning several years and supported by a significant citation volume—conditions that this nascent field
has yet to fulfill.

Bibliographic analysis reveals that the selected reviews were published across 23 scientific journals (see Table 2), with the
highest number of contributions appearing in the following journals:

«  Frontiersin Education (2);

+ Contemporary Educational Technology (2);

« Computers and Education: Artificial Intelligence (2);

+ International Journal of Learning, Teaching and Educational Research (2).

Most of the remaining journals published only a single article on the topic. The interdisciplinary nature of the subject, ‘ChatGPT
in education,” explains why systematic reviews are dispersed across a wide range of journals spanning diverse fields, including
education, health, technology, and mathematics. Certain countries, notably Saudi Arabia, China, and Indonesia, are
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Table 3. Geographical distribution of the included studies

Country Number of publications
Saudi Arabia 5

China

Indonesia

United Arab Emirates
USA

Spain

Greece

Pakistan

Germany

Thailand

UK

Japan

Republic of Korea
South Africa

I I IS SIS ISR ES

Table 4. Methodological characteristics of the included studies

Characteristic Category Frequency (n)

Databases searched Scopus 18
Google Scholar 16
Web of Science 12
ERIC 10
ScienceDirect 8
IEEE Xplore 7
PubMed 6
Others (JSTOR, ACM, SpringerLink, etc.) 5

Period covered Recent period (2022 - 2024) 22
Extended period (e.g., 2017 - 2023) 1
Not specified / Up to search date

Quality assessment (QA) Not mentioned / Not conducted 22
Conducted (AMSTAR 2, Checklist, etc.) 5

Analytical approach Qualitative 13
Mixed (Qualitative & Quantitative) 13
Quantitative only 1

Analysis method Thematic analysis 20

overrepresented, indicating a regional concentration of systematic literature reviews on ChatGPT in education, particularly in Asia
(see Table 3).

Methodological Characteristics of The Reviews (RQ2)

To address RQ2, we examined the methodological characteristics of the included systematic reviews, with a particular focus
on the insights gained from analysis of searched databases and research scope, time period covered, inclusion and exclusion
criteria and the AMSTAR 2 appraisal (see Table 4).

Searched databases and research scope

The examined reviews demonstrate a strong concentration on major academic databases, reflecting an effort to cover both
the fields of education and technology. Scopus (n = 18) is the most frequently consulted database, followed by Google Scholar (n
=16), Web of Science (n = 12), and ERIC (n = 10). ScienceDirect (n = 8), IEEE Xplore (n = 7), and PubMed (n = 6) are also regularly
used, while other databases such as JSTOR, ACM, and SpringerLink appear less frequently (n = 5). This combination suggests a
commitment to embracing an interdisciplinary perspective, which is essential for a topic at the intersection of technology and
pedagogy. The inclusion of Google Scholar, although sometimes criticized for its lack of rigor, is logical in an emerging field where
grey literature and rapid publications are prevalent.

Time period covered

Regarding the period covered by these reviews, most focus on research published after 2022 (the year ChatGPT emerged).
However, some reviews adopt a broader historical perspective by examining the evolution of Al use in education, covering studies
published between 2017 and 2023 or between 2020 and 2024. While this allows for up-to-date data, it also indicates that research
is still at an early stage. Indeed, studies often aim to quickly assess the impact of a new technology, which can influence both the
nature and depth of the analyses produced.
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Inclusion and exclusion criteria

All the analyzed reviews (n = 27) explicitly mention the inclusion and exclusion criteria, reflecting transparency in the
systematic literature review process. The majority of the reviewed studies primarily rely on inclusion criteria, notably: articles
written in English, availability of the full text, and a focus on the use of ChatGPT in the educational field. These reviews generally
exclude gray literature (theses and dissertations, institutional reports, etc.), duplicates, as well as studies published before 2022
(the year ChatGPT emerged).

Methodological approaches and quality assessment

The research methodologies adopted in the reviews are mainly qualitative. More specifically, these reviews employ thematic
analysis methods, narrative syntheses, or content analyses. Some reviews use mixed methods, combining qualitative and
quantitative analyses by drawing on bibliometric data. Regarding the evaluation of methodological quality, while some reviews
rely on checklists of methodological elements, more than half do not explicitly mention the indicators used to assess
methodological quality. Thus, this shows that systematic reviews, even those using the PRISMA protocol, do not share common
standards for evaluating methodological quality. The methodological assessment of the 27 reviews using the AMSTAR 2 tool
revealed marked methodological heterogeneity in the existing literature. Indeed, only a minority of reviews (n =5; 18.5%) achieved
a moderate level of overall confidence. In contrast, the overwhelming majority (n = 22; 81.5%) were judged to have a low to
critically low level of overall confidence. These findings highlight significant methodological shortcomings.

In particular, there is a lack of pre-registered protocols prior to initiating the data collection process (criterion 1), in databases
such as PROSPERO or OSF. Moreover, most of the reviews did not provide detailed justifications for the studies excluded during
the eligibility phase (criterion 3). Although the databases used (Scopus, Google Scholar, Web of Science, etc.) were explicitly
mentioned, the authors did not always justify their selection, which limits transparency and increases methodological uncertainty
(criterion 2). A further gap was identified in the assessment of the risk of bias (including selection, detection, and attrition bias,
etc.) for the studies included in the analyzed systematic reviews (criterion 4).

Furthermore, the choice of an appropriate meta-analysis method was often absent or not justified in the statistical analyses
of the results (criterion 5). Indeed, several systematic reviews conducted analyses without testing data heterogeneity. In addition,
the consideration of the risk of bias when interpreting the results (criterion 6) was frequently overlooked. Finally, the absence of
an assessment of publication bias, an additional AMSTAR 2 domain beyond the six criteria described above, suggests a possible
overestimation of the benefits of Al, by masking the limitations or disadvantages of studies not published in scientific journals.
Thus, according to AMSTAR 2, these methodological limitations mean that the overwhelming majority of systematic reviews on
the use of ChatGPT in education achieve only a low or very low level of confidence.

Pedagogical Uses of ChatGPT in Education (RQ3)

In accordance with the analysis strategy described in Section Analysis Method, the synthesis draws on all included reviews
while giving greater interpretative emphasis to findings consistently supported by reviews with higher methodological quality. To
address RQ3, we analyzed the various pedagogical uses of ChatGPT identified in the literature, ranging from writing assistance to
automated assessment and personalized learning. It should be noted that the systematic reviews included in this umbrella review

Pedagogical Uses of ChatGPT in Education (N=27 Reviews)

Writing & Research Assistance 96.3%
Educational Resource & Scenario Creation 88.9%
Virtual Tutoring & Personalized Learning 88.9%

Cross-cutting Issues & Al Literacy

Automated Assessment & Feedback

0 20 40 60 80 100

Percentage of Reviews (%)
Figure 4. Pedagogical uses of ChatGPT in education (Source: Author's own elaboration)
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generally did not specify the version(s) of ChatGPT examined. Consequently, potential differences in capabilities across ChatGPT
versions could not be taken into account in the present synthesis. Figure 4 shows that the majority of the analyzed reviews address
research topics related to writing and research assistance (96.3%). It is also observed that the themes of educational resource and
teaching scenario creation, as well as virtual tutoring and personalized learning, are significantly covered by the analyzed reviews
(88.9%). Cross-cutting issues and Al literacy also appear highly represented (81.5%). However, automated assessment and
feedback (77.8%) occupy a less prominent place, although they remain significant. This distribution suggests that current
literature primarily prioritizes the two acts of the teaching process: course planning and learning assessment.

Writing and research assistance

The evidence synthesized from the reviews rated as having moderate methodological quality indicates that ChatGPT plays a
central role in writing and research assistance (Park & Martin, 2024). These findings are further supported by the broader review
literature. Several reviews report the central role of ChatGPT as a writing and research assistant. For instance, the study by Li et
al. (2024) emphasizes that the tool can act as an information compiler and research support, while enabling idea generation,
document structuring and organization. More specifically in the field of scientific and academic research, Al Faruq et al. (2023)
consider that ChatGPT increases research efficiency by facilitating manuscript editing and academic publication. Explicitly, the
study by Ofusori and Hendradi (2025) shows that ChatGPT is a sophisticated tool that allows researchers to tap into a vast amount
of information across various fields. Beyond scientific research, ChatGPT plays a role in consolidating the writing skills of both
teachers and learners by developing coherence, grammar, and writing style (Basi¢ et al., 2023). Furthermore, it facilitates the
extraction of key points and the provision of feedback on references, thereby increasing researchers’ efficiency (Bahrini et al.,
2023; Morocco-Clarke et al., 2024).

Educational resource and teaching scenario creation

ChatGPT also supports the creation of educational content and case scenarios (Al Faruq et al., 2023; Fernandez Cerero et al.,
2025). For teachers, one concrete benefit stands out: less time spent preparing material tailored to diverse learning needs (Slamet
& Basthomi, 2025). Teachers generate exercises, and assessment questions adapted to students’ levels. Slamet and Basthomi
(2025) also stipulate that ChatGPT can simulate real-life linguistic scenarios, allowing learners to practice and develop skills while
facing concrete situations, improving not only linguistic proficiency but also cultural awareness. In the same vein, Heung and Chiu
(2025) consider that ChatGPT enables group interactions in online learning environments while inspiring student creativity by
suggesting topics for collaborative story writing and guiding scriptwriting.

Virtual tutoring and personalized learning

The studies conducted by Heung and Chiu (2025), and Park and Martin (2024) highlight that ChatGPT offers instant feedback
and clarifications on a wide range of tasks, aiding in decision-making, problem-solving, conceptual knowledge building in
programming, instructions and recommendations for science learning, and mathematics learning tasks (Jing et al., 2024; Wu et
al.,2024). Fernandez Cerero et al. (2025) emphasize that ChatGPT can act as a 24/7 virtual assistant, capable of answering students’
questions outside of class hours, allowing them to write their research by interacting with the tool.

Cross-cutting issues and Al literacy

The cross-cutting issues related to Artificial Intelligence (Al) in education highlight the need to develop ethical and critical
digital literacy among learners (Bettayeb et al., 2024). Mahsun et al. (2024) emphasize the importance of responsible Al tool usage,
based on supervision, reflection on plagiarism, privacy protection, and the pursuit of equity. In the same vein, Dimeli and Kostas
(2025) recommend raising students’ awareness of the technical limitations of ChatGPT and promoting a critical and productive
interaction with these tools. Li et al. (2023) highlight several transversal risks including plagiarism, hallucinations leading to
fictitious references, algorithmic biases reproducing stereotypes related to gender, nationality, or culture, challenges related to
data security, and risks related to the transparency and fairness of automated decisions in evaluation and administrative
management processes.

Automated assessment and feedback

Slamet and Basthomi (2025) consider that ChatGPT supports the assessment of learning, automating the grading of learners’
work and dynamically generating personalized assessment questions that adapt to students’ individual needs. This is
corroborated by Park and Martin (2024), whose review reports empirical evidence of ChatGPT grading student essays against a
rubric and generating assessment tasks for classroom use. Li et al. (2024), and Al Faruq et al. (2023) show that ChatGPT can be
used for automated writing assessment. While Al Faruq et al. (2023) highlight the pedagogical usefulness of ChatGPT and the
reduction of teachers’ workload, it is nonetheless recommended to monitor learners’ work using plagiarism detection tools and
to establish clear rules to ensure the reliability of assessments.

DISCUSSION

The results indicate that ChatGPT serves not only as a writing support tool but also as a research aid by facilitating
bibliographic synthesis. This interpretation is consistent with the evidence synthesized in the review by Park and Martin (2024)
and is further corroborated by more recent review studies (Huang et al., 2025; Milakis et al., 2025), which highlight ChatGPT’s role
as an editorial assistant that enhances writing productivity and efficiency. Although ChatGPT improves productivity and saves
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time, some studies emphasize that the improved efficiency of the results obtained by this tool does not guarantee significant
learning. Indeed, Morocco-Clarke et al. (2024) argue that reliance on ChatGPT tends to prevent students from focusing on critical
analysis or can mask biased or fictitious citations, thus harming the rigor and reliability of research work.

The findings indicate that the integration of Al in education is not limited to the technical use of the tool, but is rooted in a
structured framework of pedagogical design. This finding is also supported by the reviews with moderate overall confidence
according to the AMSTAR 2 appraisal, particularly Heung and Chiu (2025), Fernandez Cerero et al. (2025), and Park and Martin
(2024), which emphasize the role of ChatGPT in instructional design and educational resource development. Accordingly, ChatGPT
can be adopted as a pedagogical design tool for developing instructional scenarios adapted to learners’ profiles, digital resources,
case studies, and learning activities. For example, Maduni¢ and Sovulj (2024) highlight the applications of ChatGPT in generating
syllabi, lesson plans, learning objectives, and assessment grids. However, Yue et al. (2022) emphasize that although ChatGPT
facilitates the automated generation of pedagogical scenarios, their educational value depends on alignment between learning
activities (e.g., problem-solving and collaborative learning), pedagogical frameworks (e.g., constructivism, socio-constructivism,
and problem-based learning), and technological tools. In other words, Al tools become pedagogically meaningful only when they
are embedded within a coherent techno-pedagogical design that aligns learning objectives, instructional methods, and
technological tools (Lebrun, 2011). Therefore, ChatGPT should be considered as a tool that supports pedagogical design rather
than as a substitute for teachers’ pedagogical expertise.

The findings further suggest that the most frequently described pedagogical uses in the analyzed reviews focus on virtual
tutoring and automated assessment and feedback. These pedagogical applications are also consistently reported in the reviews
with moderate overall confidence, particularly Heung and Chiu (2025), Fernandez Cerero et al. (2025), and Park and Martin (2024).

These findings align with previous research (Farhood et al., 2025; Latif et al., 2026). Specifically, Latif et al. (2026) described
artificial intelligence as a facilitator of personalized learning, adapting content to each learner’s pace and needs. These systems
offer constant support and immediate feedback, helping learners reduce their cognitive load.

Beyond technical uses, the integration of Al tools contributes to the transformation of the teacher’s role. By automating some
repetitive tasks, these tools enable teachers to focus more on developing learners’ critical thinking and creativity, though their
effective use requires mastery of the basis of prompt engineering. As noted by Maduni¢ and Sovulj (2024), generating high-quality
educational resources requires a strategy that defines an expert role and a well-defined context. Nevertheless, these outputs must
always be reviewed, as they can sometimes contain inaccuracies that require validation by an expert.

The AMSTAR 2 appraisal reveals a methodological fragility within the field. This immaturity, characterized by a notable
absence of pre-registered protocols and a persistent conflation between types of literature reviews (Arksey & O’Malley, 2005),
weakens the reliability of current data. Transparency suffers too: the lack of explicit justification for exclusion criteria undermines
reproducibility. And the failure to consider publication bias points to a broader pattern — a positive bias toward technological
innovations, which may lead to an underestimation of risks—specifically hallucinations and cognitive dependency on Al (Li et al.,
2023). This underscores the need for regular verification of the conclusions drawn from the current literature.

CONCLUSION AND IMPLICATIONS

This umbrella review aimed to explore research trends related to the use of ChatGPT in education. More specifically, it sought
to address three research questions concerning the bibliographic characteristics of the analyzed literature reviews, their
methodological approaches, and the various educational uses of ChatGPT in education. The results indicate a rapid growth in
publications since the emergence of ChatGPT in 2022. In particular, systematic reviews are predominant, whereas meta-analyses
and bibliometric analyses remain underexplored. From a methodological perspective, the analyzed reviews primarily rely on
recognized databases such as Scopus, Web of Science, ScienceDirect and ERIC. Moreover, while most reviews explicitly describe
inclusion and exclusion criteria, methodological quality assessment is not explicitly mentioned. Regarding educational
applications, ChatGPT is used as a tool for writing and research, instructional design, virtual tutoring or personalized learning and
automated assessment. Based on these findings, several operational recommendations are formulated for researchers and
practitioners. Beyond synthesizing the existing review literature, this umbrella review also provides implications for educational
research and practice by identifying methodological priorities and evidence-informed directions for the pedagogically meaningful
integration of ChatGPT into education.

For researchers, future systematic reviews on ChatGPT should take into account the evaluation of the methodological quality
of the studies analyzed, in order to ensure the reliability of the results obtained. Notably, we recommend to researchers that
register their protocol in advance in recognized databases such as PROSPERO or OSF, so as to ensure transparency and
reproducibility. Future studies should also broaden their geographical and linguistic scope in order to produce findings with
stronger generalizability. Additionally, future systematic reviews could mobilize techno-pedagogical frameworks such as the
TPACK model framework to better evaluate the extent to which ChatGPT transforms pedagogical engineering rather than merely
substituting traditional practices. For teachers and educational practitioners, the use of ChatGPT should not be considered as a
simple substitution of traditional tools, but rather as an opportunity to intentionally redesign instructional scenarios ensuring
techno-pedagogical alignment between learning objectives, pedagogical strategies, and the affordances of the Al tool. Concretely,
teachers are encouraged to design prompting resources that develop learners’ critical thinking rather than reinforcing passive
reliance on Al-generated responses. Furthermore, the development of Al literacy including awareness of algorithmic limitations,
hallucinations, and ethical issues such as plagiarism and data privacy should be explicitly embedded into courses instead of being
treated as a supplementary aspect.
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This study has limitations, which may serve as a basis for future research. First, the search process was limited to databases
such as Scopus, Web of Science, ScienceDirect, and ERIC. Second, during the article selection phase (following the PRISMA
approach), only studies written in English or French were included. In addition to that, a formal overlap analysis (e.g., Corrected
Covered Area) could not be conducted because a substantial number of the included reviews do not report the complete list of
their primary studies, either omitting this information entirely or providing it only in a partial or aggregated form. This lack of
transparency in several of the primary reviews made a reliable overlap index methodologically unfeasible to compute.
Consequently, although care was taken during the study selection process to minimize substantial content overlap, some
duplication of primary studies across the included reviews cannot be entirely excluded.

Furthermore, this study was restricted to journal articles. Future research could broaden this scope by including conference
proceedings and books so as to provide a deeper analysis of research on the use of ChatGPT in education.
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