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ABSTRACT

The rapid adoption of artificial intelligence (Al) in education has created
new opportunities for personalized learning, adaptive feedback, and
academic support. However, existing findings remain fragmented,
particularly regarding the mechanisms through which Al contributes to
students’ academic achievement. This study systematically synthesizes
recent literature on Al-based learning and identifies the technological,
psychological, behavioral, and contextual factors that influence
academic achievement. A systematic literature review was conducted
following the PRISMA 2020 guidelines. Literature was retrieved from
the Scopus database on 8 June 2026. From 780 initial records, 59 studies
met the eligibility criteria and were included in the final qualitative
synthesis. Thematic analysis identified recurring patterns and conceptual
relationships across the selected studies. Five main themes were
identified: AI literacy and technological readiness, psychological
factors, student engagement, self-regulated learning, and contextual and
institutional factors. This review interprets self-regulated learning as a
key explanatory mechanism in the proposed conceptual framework,
based on thematic evidence related to feedback use, goal setting,
monitoring, reflection, engagement, motivation, and strategic learning,
rather than as an empirically tested mediator across most included
studies. Key challenges included academic dishonesty, overdependence
on Al, misinformation, cognitive overload, and ethical concerns. Al does
not automatically improve academic achievement; rather, its
contribution depends on how it supports students’ motivation,
engagement, and self-regulated learning within an enabling institutional
context. The study proposes an integrated conceptual framework
showing that Al literacy and technological readiness strengthen
psychological factors, which enhance student engagement, promote self-
regulated learning, and ultimately contribute to academic achievement.

To cite this article:

Saefulah, S., Lapasau, M., Widodo, W., Musliman, A., & Nurjanah, N. (2026). Artificial intelligence-based learning and academic achievement: A systematic

literature review of self-regulated learning as a central mechanism. Research in Education, Technology, and Multiculture, 5(3), 364-378. doi: https://doi.org/

10.61436/rietm/v5i3.pp364-378

This is an open access article under the CC BY SA licence (https://creativecommons.org/licenses/by-sa/4.0).

s INTRODUCTION
The rapid development

pedagogical resource that may influence how
of artificial students engage with learning materials,

intelligence (Al) has transformed contemporary  regulate their learning processes, and achieve

education  through
adaptive feedback,
intelligent tutoring,

personalized learning, academic outcomes. Previous studies indicate
automated assessment, that Al-based learning tools can support
learning analytics, and engagement, motivation, confidence, and

generative Al tools such as ChatGPT. These
technologies can generate explanations, answer
questions, support writing, provide examples,
and help students complete academic tasks. In
higher education, Al is increasingly viewed not
only as a technological innovation but also as a

learning performance when they are integrated
into meaningful pedagogical practices (Olaitan
& Ajao, 2025; Yusof, 2025).

The urgency of this study arises from the
growing use of Al in academic contexts and the
continuing debate about its educational
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consequences. Al may improve academic
achievement by providing immediate feedback,
adaptive learning pathways, learning analytics,
and individualized academic support (Hanshaw
et al, 2025; Hong, 2025). However, the
literature also reports risks such as academic
misconduct,  plagiarism,  misinformation,
overdependence, cognitive overload, and
reduced critical thinking when students use Al
mainly to obtain instant answers rather than to
support reflective learning (Galindo-
Dominguez et al., 2025; Sun et al., 2025).
These contrasting findings show that the effect
of Al on academic achievement cannot be
explained by Al use frequency alone, but must
be examined through the learning mechanisms
and educational conditions that mediate its
influence.

Current studies have examined Al in
education from several perspectives, including
technology acceptance, Al literacy, student
engagement, self-efficacy, self-regulated
learning, learning analytics, and academic
integrity. Technology acceptance studies
emphasize perceived usefulness, perceived ease
of use, trust, and readiness (Marimon et al.,
2025; Martha et al., 2025), while psychological
studies highlight motivation, self-efficacy,
satisfaction, and academic resilience as
predictors of learning success (Almulla & Alj,
2024; Wen & Jin, 2026). Other studies indicate
that Al is most beneficial when it promotes
active participation, goal setting, monitoring,
reflection, and strategic learning behavior
rather than passive dependence on automated
responses (Cacheda et al., 2024; Rakhmetov et
al., 2025).

Despite this growing body of research,
the literature remains fragmented. Many
studies focus on a specific Al application,
educational level, or isolated outcome such as
engagement, motivation, performance, or
prediction of academic risk (Diekuu et al.,
2025; Santos & Berthet, 2026). Although these
studies provide valuable evidence, they do not
yet offer an integrated explanation of how Al
contributes to academic achievement through
technological, psychological, behavioral, and
contextual pathways. The main problem is
therefore the lack of a comprehensive synthesis
that connects Al literacy, technological
readiness, psychological factors, student
engagement, self-regulated learning, and
institutional support within a single conceptual
framework. This gap is important because
previous findings suggest that Al does not
automatically improve academic achievement.
Its contribution depends on whether Al
functions as a learning support system that
strengthens students’ cognitive, motivational,

and regulatory processes (Hanshaw et al., 2025;
Triangga et al., 2026). Therefore, this study
conducts a systematic literature review to
synthesize recent evidence and develop an
integrated  conceptual framework  for
understanding the relationship between Al-
based learning and academic achievement.

To sharpen the novelty claim, the
proposed concept map and conceptual
framework in Figure 5 can be distinguished
from existing socio-technical models in
educational technology, such as TPACK and
SAMR. TPACK mainly explains effective
technology integration through the alignment of
technological, pedagogical, and content
knowledge in teachers’ instructional practice.
At the same time, SAMR classifies how
technology substitutes, augments, modifies, or
redefines learning tasks. In contrast, this study's
framework focuses on learner-level
mechanisms that explain how Al-based
learning contributes to academic achievement
through a sequential process involving Al
literacy, technological readiness, psychological
factors, student engagement, self-regulated
learning, and institutional support. Therefore,
this framework does not merely describe
whether  technology is  integrated or
transformative; it explains why and under what
educational conditions Al can support academic
achievement, with self-regulated learning
positioned as a theoretically synthesized
explanatory mechanism rather than a direct
empirical conclusion from all included studies.
Accordingly, this study aims to systematically
synthesize recent literature on Al-based
learning and academic achievement and to
identify the technological, psychological,
behavioral, and contextual factors that explain
this relationship. The main research question is:
How does Al-based learning influence
academic achievement, and what mechanisms
explain this influence? More specifically, the
study examines how Al literacy and
technological readiness, psychological factors,
student engagement, self-regulated learning,
and institutional support interact in shaping
academic outcomes.

The study is expected to contribute
theoretically by organizing fragmented findings
into a conceptual framework that explains Al-
related  academic  achievement as a
multidimensional process. Practically, the
findings may help educators, institutions, and
policymakers design Al-supported learning
environments that promote engagement, self-
regulated learning, ethical Al use, and
academic achievement. The framework also
provides a foundation for future empirical
research in different educational contexts.
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s METHOD

This study employed a systematic
literature review design to synthesize empirical
evidence on the relationship between Al-based
learning and academic achievement. The
review followed the PRISMA 2020 framework
to ensure transparency, consistency, and
reproducibility in identifying, screening,
selecting, and synthesizing relevant studies.
This design was selected because the study did
not collect primary data from human
participants; instead, it systematically mapped
and interpreted existing research findings on Al
literacy, technological readiness, psychological

factors, student engagement, self-regulated
learning, contextual factors, and academic
achievement.

Search Strategy

The literature search was conducted on 8
June 2026 using the Scopus database as the
main source of bibliographic data. Scopus was
selected because it provides broad coverage of
peer-reviewed publications in education, social
sciences,  technology,  psychology, and
interdisciplinary research. The research was
conducted as a desk-based review; therefore,
the place of research refers to the digital
database environment in which the literature
search, screening, extraction, and synthesis
were carried out.

The search strategy was constructed by

intelligence and learning outcomes. The Scopus
search  string  was:  TITLE-ABS-KEY
( "artificial intelligence" OR "AI" OR
"generative AI" OR "ChatGPT" OR "Al-based
learning" OR "intelligent tutoring" OR
"learning analytics" ) AND TITLE-ABS-KEY (
"academic  achievement" OR "academic
performance” OR "learning outcomes" OR
"student achievement" OR "student
engagement" OR '"self-regulated learning" ).
The search was then refined using Scopus
filters for publication year, document type,
subject area, language, publication stage,
source type, and full-text availability to ensure
that the selected records were relevant to
educational research on Al-based learning and
academic achievement.

The initial search identified 780 records.
These records were refined through database
filters and eligibility screening. The search
process was documented to ensure that the
review procedure was traceable and repeatable.

Inclusion and Exclusion Criteria

The data sources in this study were peer-
reviewed journal articles indexed in Scopus.
The target studies were empirical or conceptual
studies that explicitly discussed artificial
intelligence or Al-based learning in educational
contexts and related it to academic
achievement, learning outcomes, student
engagement, self-regulated learning, or other

combining terms related to artificial relevant educational outcomes.
Table 1. Inclusion and exclusion criteria
Criterion Inclusion Criteria Exclusion Criteria
Publication year Sladiespublifhet Detpeen 20121 Studies published before 2021
and 2026
Language Articles written in English Articles written in languages

other than English

Document type

Peer-reviewed journal articles

Conference papers, book
chapters, editorials, notes, and
non-peer-reviewed publications

Pubjectipres educational fields

Social Sciences or closely related

Studies outside educational,
pedagogical, psychological, or
learning contexts

Access and

publication stage full text

Final publications available in

Articles without full-text access
or incomplete publication records

Studies addressing Al-based

Topical relevance

learning, generative Al,
ChatGPT, learning analytics,
academic achievement, academic
performance, learning outcomes,
student engagement, or self-
regulated learning

Studies focusing only on
technical algorithm development
without educational implications
or studies not addressing learning
outcomes

366 | Research in Education, Technology, and Multiculture



Research in Education, Technology, and Multiculture

The sampling technique used in this
review was purposive sampling based on
predetermined inclusion and exclusion criteria,
as summarized in Table 1. These criteria were
applied consistently during title and abstract
screening and full-text assessment to ensure
that only studies directly relevant to Al-based
learning and academic achievement were
included in the final synthesis.

Study Selection and Quality Assessment

The research procedure consisted of four
main stages. First, relevant literature was
identified through a structured search in Scopus
using keywords related to artificial intelligence
and academic achievement. Second, records
were screened using database filters and by
reviewing titles and abstracts. Third, the full

examined against the inclusion and exclusion
criteria. Fourth, the studies that met all
eligibility requirements were included in the
qualitative synthesis. From 780 initial records,
the screening process produced 220 potentially
relevant articles. After full-text assessment, 78
articles were reviewed in detail, and 59 studies
were finally included in the synthesis. The flow
of  identification, screening, eligibility
assessment, and inclusion is presented in the
PRISMA 2020 flow diagram in Figure 1.

To strengthen the credibility of the
synthesis, a quality appraisal was conducted
after the full-text assessment stage. Each
potentially eligible study was reviewed based
on five methodological and substantive criteria:
clarity of research objectives, relevance to Al-
based learning and academic achievement or

texts of potentially eligible studies were learning outcomes, transparency of research
RECORD IDENTIFIED FROM DATABASE
(n=780)
T | OUTSIDE PERIOD TO 2021-2026
- = (n=70)
RECORD AFTER LIMITING THE PUBLICATION
(n=710)
- . NOT JOURNAL ARTICLE
~- " (n=291)
RECORD RESTIRICTING TO JOURNAL ARTICLES
(n=419)
T N NOT ENGLISH LANGUAGE
< " (n=13)
2 RECORD AFTER LIMITING TO LANGUAGE ENGLISH
g (n=406)
S x - NOT IN SOCIAL SCIENCE SUBJECT
T L g (n=166)
= RECORD AFTER FILTERING BASED ON THE SOCIAL
E SCIENCE SUBJECT AREA
=] (n=240)
T N NOT IN FINAL STAGE ARTICLE
RECORD AFTER LIMITING PUBLICATION FINAL g
STAGE
(n=220)
I = NOT OPEN ACCESS ARTICLE
- " (n=65)
RECORD AFTER SCREENING TO OPEN ACCESS
ARTICLE ONLY
(n=155)
T N FULL-TEXT NOT AVAILABLE FOR DOWNLOAD
Y " (n=77)
RECORD WITH DOWNLOADABLE FULL-TEXT
DOCUMENTS
(n=78)
L 2
o
£ FULL-TEXT ARTICLES RETRIEVED AND ASSESSED
E FOR ELIGIBILITY
o (n=78)
3 DID NOT SUFFICIENTLY ADDRESS THE
T . | RELATIONSHIP BETWEEN ARTIFICIAL INTELEGENCE
Y. " AND ACEDEMIC ACHIVEMENT
a (n=19)
g STUDY INCLUDED IN THE FINAL QUALITATIVE
3 SYNTESIS
LEJ (n=59)

Figure 1. PRISMA 2020 diagram
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design and data analysis, adequacy of reported
findings, and contribution to the thematic
synthesis. Studies were retained when they
provided sufficient methodological information
and clear evidence related to this review's
focus. Studies with weak topical relevance,
unclear methods, or insufficient connection to
educational outcomes were excluded from the
final synthesis.

To make the quality appraisal process
more transparent and reproducible, this review
used an author-developed appraisal rubric
based on the five criteria described above. Each
potentially eligible study was assessed using
three decision categories: “yes” when the
criterion was clearly met, “partly” when the
criterion was partially met, and “no” when the
criterion was not met. The appraisal was
conducted independently by two reviewers
after the full-text assessment stage. Any
discrepancies in judgment were discussed until
consensus was reached; when agreement could
not be achieved, a third reviewer was consulted
to make the final decision. The appraisal was
not designed to generate a numerical quality
score, but to determine whether each study had
sufficient methodological clarity, topical
relevance, and evidentiary value to be included
in the qualitative synthesis. This approach was
considered appropriate because the review
included studies with diverse designs, including
quantitative,  qualitative, =~ mixed-methods,
conceptual, and  review-based  studies.
Therefore, the appraisal results supported the
interpretation of evidence and helped avoid
overemphasizing  studies  with  limited
methodological clarity or only indirect
relevance to academic achievement.

Data Extraction and Synthesis

The main instrument used in this review
was a structured data extraction matrix. The
matrix ensured that the same type of
information was collected from each included
study. The extracted information included
author names, year of publication, educational
context, research design, sample or participants
reported in the original study, type of Al
technology examined, variables or factors
related to academic achievement, main
findings, limitations, and implications. This
instrument helped maintain consistency during
data collection and supported cross-study
comparisons.

Data were analyzed using qualitative
thematic analysis. The analysis began by
reading the selected studies repeatedly to
identify concepts, variables, and findings
related to Al-based learning and academic
achievement. Similar concepts were then

grouped into broader categories. These
categories were compared across studies to
identify recurring patterns, relationships, and
mechanisms. The analysis focused on
interpreting how Al contributes to academic
achievement through technological,
psychological, behavioral, and contextual
pathways.

To improve the transparency and
replicability of the thematic analysis, the
synthesis followed the six-phase framework
proposed by Braun and Clarke. First, the
authors familiarized themselves with the
included studies by reading each article
repeatedly and recording preliminary notes on
Al technologies, learning outcomes,
psychological factors, engagement, self-
regulated learning, and contextual conditions.
Second, the authors generated initial codes
inductively from the extracted findings,
focusing on recurring concepts, variables,
mechanisms, and reported effects related to Al-
based learning and academic achievement.

Third, similar codes were grouped into
preliminary themes, such as Al literacy,
technological readiness, psychological

responses, student engagement, self-regulated
learning, institutional support, and risks of Al
use. Fourth, these preliminary themes were
reviewed against the extraction matrix to
ensure that each theme was internally coherent,
supported by sufficient evidence, and clearly
distinct from other themes. Fifth, the final
themes were defined and named according to
their explanatory role in the relationship
between Al-based learning and academic
achievement. Finally, the themes were
synthesized narratively to develop an integrated
conceptual  framework  explaining  how
technological,  psychological, = behavioral,
regulatory, and contextual pathways connect
Al-based learning with academic achievement.
The coding and theme development process
was discussed among the reviewers, and
disagreements in theme classification were
resolved through consensus to enhance
interpretive reliability.

The thematic analysis produced five main
themes: Al literacy and technological readiness,
psychological factors, student engagement,
self-regulated learning, and contextual and
institutional ~ factors. The analysis also
identified challenges and negative
consequences of Al-based learning, including
academic dishonesty, overdependence on Al,
misinformation, cognitive overload, and ethical
concerns. These themes were then synthesized
into an integrated conceptual framework that
explains the relationship between Al-based
learning and academic achievement.
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s RESULTS AND DISCUSSION

This systematic literature review presents
descriptive results, supported by figures and
tables summarizing the publication profile,
study characteristics, thematic findings, and
proposed conceptual framework. The analysis
covered 59 eligible studies selected through the
screening process. The findings show that the
relationship between Al-based learning and
academic achievement is multidimensional. Al
does not consistently improve academic
achievement as a direct technological effect;
rather, its contribution depends on how Al
supports students’ technological readiness,
psychological readiness, engagement, self-
regulated learning, and institutional support.

Descriptive Profile of The Literature

The descriptive analysis indicates a rapid
increase in publications on Al and academic
achievement from 2021 to 2026. The number of
publications rose from 3 documents in 2021
and 2 documents in 2022 to 8§ documents in
2023, then increased sharply to 37 documents
in 2024 and 75 documents in 2025. Although
only 30 publications were identified in 2026 at
the time of data collection, this number is likely
to increase because the search was conducted in
June 2026. This trend shows that Al-based
learning, especially after the widespread use of
generative Al such as ChatGPT, has become a
major topic in educational technology research.
The rapid growth of publications also reflects
the urgency of understanding whether Al

Table 2. Synthesis matrix of included studies across the main themes

Al literacy and ; Contextual /
Study technological :;sgftf)?gloglcal Student engagement lse :ll:-nri«:lgulated institutional
readiness g factors and risks
Strong evidence on Shows links : . :
(Dang & Nguyen, erceived between Al use is associated  Indirectly
2025; Martha et al., ﬁse filsess ) X — with greater supports strategic Highlights the need
2025; Qawqzeh & N — ’AI e \;alue participation when Al use for for guidance,
Mohammad, 2025; literac t;'ust and ls)el fofficac an’ d students perceive Al  feedback, access, and critical
Tortella et al., attitu d?s '[OW&;I’ d Al learnin ¥ as useful and practice, and Al literacy.
2025) use ou tcomges accessible. monitoring.
Strong evidence
(Almulla & Alj, on motivation, Beveliclsaal —
2024; Marimon et Al readiness and  self-efficacy, yeholog pp Negative emotional
al., 2025; Mohd trust appear as academic xﬁﬁ?e;:?fge:se; o pf;;sitsncz;] d responses may
Daud, 2026; Wen  enabling buoyancy, with /;gl-su - te%l g fe flec tivge; use of weaken Al
& Jin, 2026; Yang conditions. confidence, learnin PP feedback effectiveness.
& Han, 2026) satisfaction, and e ’
emotional friction.
: Engagement :
(Hong, 2025; Technological ?:gg;gid :Egport, Strong evidence on  supports Efgfggzg d‘:g?ﬁ Al
Kundu & Bej, affordances support nfid n’ cognitive, emotional, monitoring, meanineful
2025; Wilson- interaction and zfren tilecrle and behavioral reflection, and eiia ogi(L:lal
Trollip, 2025) access. g engagement. sustained learning petasne
engagement. activities.
effort.
(Alhamadi, 2025;  Learning analytics Feedback and Strong evidence Requires

Borna et al., 2024;
Nuankaew, 2022;

and predictive
systems depend on

early warning
systems may
improve

Intervention systems
support engagement
by identifying

on monitoring,
feedback use,
progress tracking,

institutional data
governance and

S Gtenhch datg EARHESS and confidence and  academic risk. and self-regulated pedagogl C?I
2026) Al infrastructure. : . interpretation.
persistence. learning.
Risk of Strong evidence on
Insufficient Al Overconfidence Al may reduce weakening plagiarism,
(Ibeh et al., 2025; .. : 5 0 8 : 3
Oates & Johnson literacy increases  or low critical meaningful independent academic
. *, misuse and awareness may  engagement when monitoring, misconduct,
2025; Shishakly & .. : . . R .
: uncritical weaken learning  used mainly for reflection, and misinformation,
Nachouki, 2026) : :
dependence. quality. answer generation. strategy dependency, and
development. ethical concerns.
. .~ Access to Al tools Teac'her gl.ndance Context-sensitive Pedagogical SHONE evidenes on
(Ali et al., 2026; ; and inclusive » . : teacher support,
and teachers' and integration promotes scaffolding

Mishu et al., 2025;
Sharma & George,
2026)

institutions'
readiness shape
implementation.

support influence
students’
confidence and
acceptance.

active participation
and learning
satisfaction.

supports reflective
and strategic Al
use.

institutional
readiness, inclusive
access, and policy
guidance.
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improves learning outcomes, under what
conditions it works, and what risks accompany
its implementation.

Main Publication Sources and Research
Distribution

The selected literature was published in
various international journals, indicating that
the topic is interdisciplinary. The largest
contributors were Computers and Education:
Artificial Intelligence, Sustainability, Journal of
Information Technology Education: Research,
Frontiers in Education, and International
Journal of Learning, Teaching and Educational

Documents
LiJ

Research. This distribution suggests that Al and
academic achievement are discussed mainly
within  educational innovation, learning
analytics, and technology-enhanced learning
rather than only within technical computer
science. The publication pattern also confirms
that Al in education has moved from a
technical issue to a pedagogical and
institutional concern.

Geographical and Disciplinary Distribution
The geographical distribution shows that

research on Al and academic achievement has

developed globally. Saudi Arabia, China, the

v W
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United States, Malaysia, and Spain were among
the most productive countries, while Indonesia
also appeared as an important contributor. This
pattern indicates that Al-based learning is not
limited to technologically advanced countries,
but is also becoming relevant in developing
educational systems. From the disciplinary
perspective, Social Sciences represented the
largest field, followed by Computer Science
and Psychology. This confirms that the
educational impact of Al must be understood
through social, pedagogical, psychological, and
technological lenses.

Subject Area, Institutional Contribution,
and Author Productivity

The subject area distribution reinforces
the educational orientation of the reviewed
studies. Social Sciences dominated the search
results, followed by Computer Science,
Psychology, Environmental Science,
Engineering, Business, and Health Professions.
The institutional and author productivity data
also show that no single institution or author
dominated the field. This indicates that
research on Al-based learning and academic
achievement is still developing and is
supported by diverse research communities.

The absence of a single dominant research
center suggests that conceptual integration is
needed to organize scattered findings into a
coherent explanatory framework.

Characteristics of The Included Studies

The final qualitative synthesis included
59 studies published between 2021 and 2026.
These studies examined generative Al,
ChatGPT, intelligent tutoring systems, Al-
supported feedback, learning analytics, Al
literacy, student engagement, motivation, self-
efficacy, self-regulated learning, and academic
achievement. Table 2 summarizes the main
focus of the included studies and shows a shift
from predictive analytics and early warning
systems toward generative Al, personalized
learning, engagement, and ethical use.

The included studies reveal four major
patterns. First, Al-based learning can improve
academic outcomes when students see Al as
useful, accessible, and relevant to their learning
needs (Olaitan & Ajao, 2025; Yusof, 2025).
Second, Al contributes to  academic
achievement indirectly through self-efficacy,
motivation, student engagement, and self-
regulated learning (An & Ngo, 2025; Marimon
et al., 2025; Rakhmetov et al., 2025). Third,

Research in Education, Technology, and Multiculture | 371



Saefulah et al., Artificial Intelligence-Based Learning and Academic Achievement ...

predictive Al systems have been used to
identify at-risk students and support data-
driven intervention (Borna et al., 2024; Diekuu
et al., 2025; Santos & Berthet, 2026). Fourth,
the literature also documents risks such as
plagiarism, academic misconduct,
overdependence, misinformation, and cognitive
overload (Galindo-Dominguez et al., 2025; Sun
et al., 2025; Triangga et al., 2026).

Thematic Findings and Discussion

The thematic analysis identified five main
themes: Al literacy and technological readiness,
psychological factors, student engagement,
self-regulated learning, and contextual and
institutional factors. These themes answer the
main research question by showing that Al-
based learning influences academic
achievement through a chain of interrelated
mechanisms rather than through a single direct
pathway.

The first finding is that Al literacy and
technological readiness function as enabling
conditions. Students who understand how Al
works, recognize its limitations, and know how
to evaluate Al-generated outputs are more
likely to use Al productively and ethically
(Dang & Nguyen, 2025; Martha et al., 2025;
Tortella et al., 2025). This finding extends
technology acceptance perspectives by showing
that perceived usefulness and ease of use are
not sufficient; students also need critical Al
literacy to avoid passive dependence on
automated answers.

The second finding concerns
psychological factors. Self-efficacy,
motivation, confidence, satisfaction, academic
resilience, and positive attitudes toward Al
were repeatedly linked to stronger learning
engagement and outcomes. Al supports these
psychological factors by providing immediate
feedback, adaptive explanations, and
individualized learning assistance (Almulla &
Ali, 2024; De-La-peiia et al., 2024;
Kasimovskaya et al., 2025; Wen & Jin, 2026).
This explains why Al may improve academic
achievement in some contexts but not in others.
When Al strengthens students’ confidence and
motivation, it can support deeper learning;
however, when students experience anxiety,
resistance, or emotional friction, Al may reduce
learning  quality (Mohd Daud, 2026).
Therefore, psychological responses to Al are a
key mechanism explaining variation in research
findings.

The third finding shows that student
engagement is a central behavioral pathway.
Al-based learning environments can increase
cognitive, emotional, and behavioral

engagement by offering interactive
explanations, personalized feedback,
continuous support, and flexible access to
learning resources. Studies on ChatGPT, Al
course assistants, Al-supported reflection tools,
peer-support systems, and  Al-assisted
microlearning  consistently ~ reported  that
engagement improves when Al is integrated
into meaningful learning activities (Anwar et
al., 2025; Hong, 2025; Salhab & Aboushi,
2026; Yu et al., 2025). This finding confirms
that Al is most effective when it promotes
active participation and critical interaction with
learning materials. Conversely, Al may weaken
engagement when students use it mainly to
obtain instant answers without reflection or
independent  problem solving (Galindo-
Dominguez et al., 2025; Sun et al., 2025).

The fourth finding suggests that self-
regulated learning can be interpreted as an
explanatory mechanism in the proposed
conceptual framework, rather than as a claim
that most included studies explicitly tested SRL
as the main mediator between Al-based
learning and academic achievement.

Al contributes to achievement by helping
students set goals, plan learning activities,
monitor progress, evaluate feedback, and adjust
learning strategies. This finding is consistent
with studies showing that Al-based feedback
systems and adaptive learning tools enhance
students’ ability to regulate their own learning

(Nuankaew, 2022; Putthidech et al., 2025;
Rakhmetov et al., 2025). Theoretically, this
interpretation ~ suggests  that  academic

achievement in Al-supported learning may be
explained through students’ active regulation of
learning processes, although this pathway
requires further empirical testing. Al becomes
educationally valuable when it supports human
agency, reflection, and strategic learning.

The fifth finding highlights the role of
contextual and institutional factors.
Institutional  readiness, teacher  support,
infrastructure, policy, access, and the quality of
the learning environment shape whether Al can
produce positive academic outcomes. Al tools
may be available, but their educational value
depends on how institutions guide their use,
how teachers integrate them into pedagogy, and
whether students have equitable access to
digital resources (Kundu & Bej, 2025; Moral &
Moreno-Tallon, 2025; Sharma & George, 2026;
Zhu et al., 2025). This finding indicates that Al
implementation should not be treated as a
purely technical issue. It requires institutional
governance, ethical  guidelines, teacher
professional development, and inclusive digital
infrastructure.
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Table 3. Main themes explaining the relationship between Al-based learning and academic achievement

Theme Representative Factors

Interpretation

Al literacy and

Al literacy, readiness, trust,

Enables productive and critical use of

technological perceived usefulness, and X :
S . Al in learning
readiness perceived ease of use
; Self-efficacy, motivation :
Psychological % . Strengthens persistence, confidence,
confidence, satisfaction, and s
factors : oo and willingness to learn
academic resilience
Student Cognitive, emotional, and Connects Al use with active learning
engagement behavioral engagement participation
. : Serves as a theoretically synthesized
Goal setting, planning, . o
Self-regulated 5 : explanatory mechanism linking Al-
, monitoring, reflection, and :
learning supported learning processes and

strategy adjustment

academic achievement

Contextual and

e e readiness, infrastructure,
institutional factors

policy, and access

Teacher support, institutional

Provides conditions that strengthen or
weaken Al effectiveness

Synthesis of The Main Themes

Table 3 summarizes the main themes and
shows that Al's effect on academic achievement
is best explained as a process. Al literacy and
readiness enable students to use Al effectively;
psychological ~ factors  shape  students’
willingness and confidence to learn;
engagement translates readiness into active

participation;  self-regulated  learning is
interpreted as an explanatory construct that
organizes these processes into strategic

learning behavior; and institutional support
determines whether the learning environment
strengthens or limits the process. This
interpretation is based on the thematic
synthesis of evidence related to feedback use,
monitoring, reflection, goal setting, motivation,
engagement, and strategy adjustment, not on
the assumption that most included studies
directly tested SRL as a mediator. This
synthesis answers the “what” question by
identifying the main findings, the “why”
question by explaining the mechanisms behind
those findings, and the “what else” question by
showing their theoretical and practical
implications.

Challenges and negative consequences

The review also found that Al-based
learning poses risks when wused without
sufficient guidance. The most prominent risks
are  academic  misconduct, plagiarism,
overdependence on Al, misinformation,

cognitive overload, ethical issues, and reduced
critical thinking. Studies on generative Al
misconduct, plagiarism, and academic integrity
show that students may use Al to complete
tasks without adequate authorship, verification,
or reflection (Galindo-Dominguez et al., 2025;
Shishakly & Nachouki, 2026; Torres-Diaz et
al., 2025). Other studies warn that continuous
dependence on ChatGPT may enhance short-
term task completion but weaken independent
learning if students rely on Al outputs without
critical evaluation (Triangga et al.,, 2026).
These findings contrast with studies that report
positive learning effects and demonstrate that
Al has a dual role: it can support academic
achievement when used as a learning scaffold,
but it can also undermine achievement when
used as a substitute for learning effort.

The negative consequences are not
inherent properties of Al itself. They emerge
when students lack Al literacy, institutions do
not provide clear ethical guidelines, assessment
designs are vulnerable to misuse, or Al is used
mainly for answer generation rather than
reasoning support. Therefore, the discussion
suggests that responsible Al integration
requires three conditions: critical Al literacy,
pedagogical  guidance, and institutional
governance. These conditions are necessary to
ensure that Al supports reflection, problem
solving, and self-regulated learning rather than
passive dependence.
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Figure 5. Concept map of interrelated mechanisms linking Al-based learning and academic achievement

Proposed conceptual framework

Based on the synthesis, this study
proposes a conceptual framework in which Al
literacy and technological readiness strengthen
psychological factors; psychological factors
increase student engagement; engagement
promotes self-regulated learning; and self-
regulated learning contributes to academic
achievement. Institutional support operates
across the entire process by enabling or
constraining access, guidance, and responsible
implementation. This framework should be
understood as a theoretical synthesis derived
from the reviewed literature, rather than as a
confirmed causal model; it positions Al not as a
direct determinant of academic achievement,
but as a learning support condition whose
effectiveness depends on learner-level and
institutional mechanisms.

Implications

The findings have theoretical, practical,
policy, and research implications. Theoretically,
academic achievement in Al-supported learning
should be understood as a multidimensional
process rather than a direct technological
outcome.  Al-based learning becomes
meaningful when it strengthens students’ Al
literacy, motivation, engagement, and self-
regulated learning. Practically, educators can
translate these findings into concrete Al-
supported learning activities. First, Al-assisted
retrieval practice can be designed by asking
students to prompt an Al tool to generate
practice questions on a topic, answer the
questions independently, and then wuse Al-
generated feedback to identify errors, revise
misconceptions, and plan further study. Second,

Al-supported reflective learning can be
implemented by asking students to use prompts
such as “What part of this topic do I understand
well?”, “What remains unclear?”, and “What
learning strategy should I try next?” to guide
metacognitive reflection and self-regulated
learning. Third, collaborative Al-supported
discussion can be organized by assigning
student groups to generate an initial Al
response, evaluate its accuracy, bias, and
limitations, compare it with course materials,
and collaboratively produce a final answer with
justification.

From a policy perspective, institutions
should develop clear guidelines for ethical Al
use, academic integrity, assessment redesign,
data privacy, and equitable access to digital
infrastructure. Such governance is needed to
ensure that Al adoption supports originality,
process-oriented assessment, critical thinking,
and self-regulated learning. For future research,
the proposed framework should be tested
empirically using longitudinal, experimental,
mixed-methods, or  structural  equation
modeling designs across different educational
levels, disciplines, cultural contexts, and Al
technologies.

Limitations of the study

This study has several limitations to
consider when interpreting the findings. First,
the literature search was limited to the Scopus
database. Although Scopus provides broad
coverage of peer-reviewed publications, it may
not include relevant studies indexed in other
databases such as Web of Science, ERIC,
ScienceDirect, or Google Scholar. Second, the
review included only English-language journal

374 | Research in Education, Technology, and Multiculture



Research in Education, Technology, and Multiculture

articles published between 2021 and 2026. This
criterion  helped ensure recency and
consistency, but it may have excluded relevant
studies published in other languages, earlier
periods, conference  proceedings, book
chapters, or institutional reports.

Third, this study used qualitative thematic
synthesis rather than meta-analysis. Therefore,
the findings explain patterns, mechanisms, and
conceptual relationships, but they do not
estimate the statistical effect size of Al-based
learning on academic achievement. Fourth, the
reviewed studies varied in educational level,

country, discipline, research design, Al
technology, and measurement of academic
achievement. This diversity broadens the

synthesis, but it also means the findings should
be generalized with caution. Fifth, the number
of publications identified for 2026 was partial
because the search was conducted in June
2026, so the publication trend for that year may
change as additional studies are published.
These limitations indicate that the
proposed conceptual framework should be
understood as a synthesized explanatory model
rather than a definitive causal model. Future
studies are encouraged to test the framework
empirically using longitudinal, experimental,

mixed-methods, or  structural  equation
modeling  approaches  across  different
educational contexts.
s CONCLUSION

This study concludes that Al-based
learning influences academic achievement
through an interrelated process involving

technological readiness, psychological factors,
student engagement, self-regulated learning,
and institutional support. Al should not be
understood as a direct determinant of academic

achievement, but as a learning support
condition that becomes meaningful when
students use it critically, ethically, and

strategically. The main research question is
answered by showing that Al contributes to
academic achievement primarily when it
strengthens students’ motivation, confidence,
engagement, and capacity to regulate their own
learning within a supportive educational
environment.

This study's main contribution is an
integrated conceptual framework that connects

fragmented  findings into a  coherent
explanation  of Al-supported  academic
achievement. The framework positions Al

literacy and technological readiness as enabling
factors, psychological factors and engagement
as mediating conditions, self-regulated learning
as a theoretically synthesized explanatory
mechanism, and contextual and institutional

support as the environment that strengthens or
limits the process. Future studies are
encouraged to test this framework using
longitudinal, experimental, mixed-methods, or
structural equation modeling approaches in
different educational settings to examine the
strength of each pathway and support
responsible Al integration for sustainable
academic achievement.
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