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Abstract: Background. Generative artificial intelligence (AI) tools have entered
university classrooms faster than institutions have been able to evaluate them. Objective. This
article synthesizes research on how Al tools affect student learning in higher education and
identifies the conditions under which they help or harm. Methods. A structured narrative
review was conducted following the logic of PRISMA-style screening, with defined search
sources, inclusion criteria, and a thematic coding procedure. Results. Four themes emerged:
personalized support and feedback, development of higher-order skills, risks to academic
integrity and cognitive engagement, and the decisive role of institutional and instructor
mediation. Conclusion. Al tools tend to support learning when they are embedded in clear
pedagogical design, paired with transparent assessment policies, and accompanied by Al-
literacy training for both teachers and students. Without such conditions, they risk
encouraging superficial learning and unequal outcomes.
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Introduction
Background
Higher education has repeatedly adapted to new technologies, from the printing press to the
internet. The rapid spread of large language models since late 2022 differs from earlier waves
in speed and accessibility. A student can now obtain an essay draft, a code solution, or a
worked mathematical explanation within seconds, at no cost, without any institutional
approval. For universities, this raises a practical question: does this technology improve
learning, or does it merely improve the appearance of learning?

Earlier research on Al in education, including intelligent tutoring systems, adaptive
learning platforms, and automated assessment, showed promising results but was often
technically driven and weakly connected to pedagogy. A widely cited systematic review of
Al applications in higher education found that most studies were authored by computer
scientists rather than educators, and that ethical and pedagogical reflection was limited
(Zawacki-Richter et al., 2019). The arrival of generative Al has made this gap more
consequential, because the tools are now used directly by students rather than being designed
and deployed by institutions.

Theoretical framing
Three theoretical perspectives guide this review.

First, constructivist and sociocultural theory holds that learning occurs through active
meaning-making and guided interaction (Vygotsky, 1978). From this view, an Al system
could function as a "more knowledgeable other" that scaffolds learning within the learner's
zone of proximal development. The same view also warns that if Al performs the cognitive
work, the learner does not construct knowledge.

Second, feedback theory emphasizes that timely, specific, and actionable feedback is among
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the strongest influences on achievement (Hattie & Timperley, 2007). Al can deliver
immediate feedback at scale, which instructors with large classes cannot.

Third, the Technology Acceptance Model proposes that perceived usefulness and
perceived ease of use shape technology adoption (Davis, 1989). This helps explain why
student uptake of Al has been so rapid: the tools are both easy and perceived as useful. It
does not, however, tell us whether use is educationally beneficial.

Problem statement and gap

Public and academic debate is polarized. Enthusiasts describe Al as the realization of
individualized tutoring, long associated with the "two sigma" aspiration that one-to-one
instruction can raise achievement far above conventional classroom teaching (Bloom, 1984).
Skeptics describe it as a threat to authorship, critical thinking, and assessment validity.
Opportunities and challenges of large language models in education have been outlined
conceptually (Kasneci et al., 2023), but practitioners still need a consolidated view of the
conditions that determine outcomes. Many universities, particularly in developing higher
education systems, are drafting policies without a clear evidence base.

Research questions
This review addresses three questions:

RQI1. What learning benefits are associated with Al tools in higher education?

RQ2. What risks and limitations are reported?

RQ3. Under what pedagogical and institutional conditions are outcomes most positive?
Methods

Review design

A structured narrative review was selected over a meta-analysis because the available
literature is heterogeneous in tools, disciplines, outcome measures, and study designs, which
makes statistical pooling inappropriate. The process followed the stages commonly used in
PRISMA-style reporting: identification, screening, eligibility, and inclusion. A thematic
synthesis was used to integrate findings.

Information sources and search strategy
Searches should be run in major scholarly databases such as Scopus, Web of Science, ERIC,
and Google Scholar, supplemented by reference-list checking of key articles. The search
string combined three concept groups using Boolean operators:

Technology terms: "artificial intelligence" OR "generative AI" OR "ChatGPT" OR "large
language model" OR "intelligent tutoring"

Context terms: "higher education” OR "university" OR "undergraduate" OR "tertiary"
Outcome terms: "learning outcomes" OR "achievement" OR "performance" OR
"engagement" OR "critical thinking" OR "academic integrity"

The search window covered publications from 2019 to the present, which captures both the
pre-generative and generative Al periods.

Inclusion and exclusion criteria
Studies were included if they (a) were peer-reviewed journal articles or full conference
papers, (b) focused on students or instructors in post-secondary settings, (c¢) examined Al
tools used for learning, teaching, or assessment, and (d) reported empirical findings or a
rigorous conceptual analysis. Studies were excluded if they addressed only K-12 contexts,
focused solely on the technical performance of an algorithm without educational outcomes,
or were opinion pieces without a methodological basis.

Screening and data extraction
Titles and abstracts were screened first, followed by full-text assessment. For each included
study, the following were extracted: author and year, country, discipline, Al tool type,
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research design, sample, outcome measures, and main findings. Where possible, two
reviewers should screen independently and resolve disagreements by discussion, and
agreement should be reported using Cohen's kappa.

Quality appraisal
Study quality was appraised using design-appropriate criteria: clarity of research question,
adequacy of sampling, validity and reliability of instruments, presence of a comparison group
for experimental claims, and transparency of analysis. Quality ratings were not used to
exclude studies but to weight the confidence placed in findings.

Synthesis approach

Findings were coded inductively following the six-phase thematic analysis procedure:
familiarization, initial coding, theme generation, theme review, theme definition, and
reporting. Themes were then mapped to the three research questions.

Note to author: Insert the actual numbers of records identified, screened, excluded, and
included from your own search, and add a PRISMA flow diagram. Do not report figures you
have not obtained.

Results
The synthesis yielded four overarching themes. Each is presented below with the pattern of
evidence commonly reported in the literature.

Theme Personalized support and timely feedback (RQ1)

The most consistent benefit reported across studies is individualized, on-demand support.
Students use Al tools to obtain explanations at their own pace, to rephrase difficult concepts,
and to receive immediate feedback on drafts, code, or problem solutions. Learners who
hesitate to ask questions in class, including those with language barriers or low confidence,
often report that Al lowers the social cost of asking.

Language learning is a particularly visible area. Students writing in a second or foreign
language report using Al for grammar correction, vocabulary support, and structural
suggestions. Where the tool is used to explain corrections rather than silently replace text,
studies describe gains in awareness of language patterns. In programming and quantitative
subjects, Al-generated hints and worked examples are reported to reduce the time students
spend stuck on  routine errors, freeing time for conceptual  work.
At the same time, benefits of this kind are strongest when students treat the output as a
starting point for reflection. Studies that observe students copying outputs without
engagement report weaker retention and weaker transfer.

3.2 Theme 2: Development of higher-order skills (RQ1, RQ3)

A second theme concerns whether Al supports or undermines critical thinking, creativity, and
metacognition. The literature suggests that outcomes depend on task design. When
assignments ask students to critique, verify, compare, or improve Al output, students practice
evaluation, a high-level cognitive skill. Examples include fact-checking an Al-generated
literature summary, identifying logical weaknesses in an Al argument, or comparing Al and
human solutions to a design problem.

When assignments only ask for a product that Al can generate in full, cognitive effort shifts
away from the student. Researchers describe this as cognitive offloading, which can be
productive when it removes low-value effort but harmful when it removes the very effort that
learning requires.

Instructors also report that Al can help in lesson planning, generating practice questions,
creating case scenarios, and producing differentiated materials. These uses expand instructor
capacity but depend on the instructor's ability to evaluate accuracy.
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Theme Risks to integrity, accuracy, and engagement (RQ?2)
The literature identifies several recurring risks.
Academic integrity. Submission of Al-generated work as one's own is the most widely
discussed concern. Detection software has been shown to produce both false positives and
false negatives, and its use as sole evidence is considered problematic, especially for non-
native English writers who may be disproportionately flagged. Many authors therefore argue
for redesigning assessment rather than relying on detection.

Inaccuracy and fabrication. Generative models can produce fluent but incorrect
statements, including invented references. Students with limited domain knowledge are least
able to detect such errors, which creates a paradox: those who most need support are most
exposed to its flaws.

Over-reliance and reduced effort. Reports from instructors and students describe declining
persistence in difficult tasks when Al is readily available. Evidence of long-term effects on
skill development is still limited and largely based on self-report or short-term experiments.

Equity and access. Differences in access to premium tools, reliable internet, digital
skills, and English proficiency may widen existing gaps. Training data biases may also lead
to cultural and linguistic skew in outputs, which matters for institutions working in local
languages with fewer digital resources.

Privacy and data governance. Students may enter personal or unpublished data into external
systems without understanding how it is stored or reused.

Theme Mediation by instructors and institutions (RQ3)

The fourth theme is the most consequential: outcomes are shaped less by the tool than by how
it is introduced. Studies that report positive learning effects typically describe a combination
of the following features:

Clear course-level policies stating when Al is permitted, how it must be acknowledged,
and what remains the student's own work.

Task and assessment redesign, including oral defenses, in-class writing, process portfolios,
drafts with reflection, and project-based tasks tied to local or personal context.

Al-literacy instruction, covering how models work, why they err, and how to verify claims.
Instructor training, since teachers who feel unprepared tend to either ban tools unrealistically
or ignore the issue.

Institutional support, including secure, approved tools and clear data-protection guidance.
Where these conditions are absent, use is typically informal, hidden, and inconsistent, which
makes both benefits and risks harder to manage.

Summary of findings
Research question Principal finding
RQ1: Benefits Personalized explanation, fast feedback, language support, and instructor
productivity
RQ2: Risks Integrity threats, inaccurate output, over-reliance, inequity, privacy concerns
RQ3: Conditions Clear policy, redesigned assessment, Al literacy, teacher training,
institutional support
Discussion
Interpretation of the main findings
The findings support a conditional rather than a categorical answer to the question posed at
the outset. Al tools are neither inherently beneficial nor inherently harmful to learning. Their
effect depends on whether students remain cognitively engaged with the task. This is
consistent with constructivist reasoning: the technology can scaffold, but it cannot learn on
the student's behalf (Vygotsky, 1978).
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The feedback theme aligns with the established importance of timely feedback (Hattie &
Timperley, 2007). Al makes immediate feedback feasible at scale, but feedback improves
learning only when the learner acts on it. A student who accepts a corrected paragraph
without understanding the correction has received an answer, not feedback in the educational
sense.

The acceptance-model perspective helps explain a practical difficulty (Davis, 1989).
Because Al is perceived as extremely useful and easy, adoption is not the main challenge;
quality of use is. Institutional effort should therefore concentrate on guiding use rather than
encouraging it.
Implications for practice
For instructors, the evidence suggests moving from product-oriented to process-oriented
assessment. Asking students to document their prompts, justify revisions, and explain their
reasoning orally makes learning visible. Assignments that require critique of Al output turn
the tool into material for analysis.
For universities, a blanket ban is difficult to enforce and may deepen inequity by pushing use
underground. A more defensible approach is a tiered policy that allows different levels of Al
use depending on the learning objective of each task, supported by transparent
acknowledgment rules.
For students, the central skill is epistemic: knowing when to trust, when to verify, and when
to work unaided. Universities can teach this explicitly.

For policy-makers and institutions in developing systems, local-language support,
affordable access, and teacher training deserve priority, since otherwise the benefits will
accrue mainly to already advantaged groups.
Contribution to the literature
This review contributes by consolidating dispersed findings around a condition-based
framework. Rather than asking whether AI "works," it identifies the pedagogical and
institutional features that moderate its effects, which gives practitioners actionable guidance
and researchers a set of testable propositions.

Limitations
Several limitations should be acknowledged. First, the field is evolving quickly, and tools
studied in earlier work differ from current ones. Second, many studies rely on self-reported
perceptions and short intervention periods, which limits causal inference. Third, publication
bias may favor positive findings. Fourth, restricting the review to English-language sources
may under-represent evidence from non-English contexts. Finally, as a narrative review, the
synthesis involves interpretive judgment, although coding procedures and transparent criteria
were used to reduce subjectivity.
Directions for future research
Future work should prioritize:

Longitudinal studies examining skill retention and transfer beyond a single course.
Experimental and quasi-experimental designs comparing structured and unstructured Al use.
Discipline-specific research, since needs differ among medicine, engineering, humanities,

and teacher education.
Equity-focused studies in under-resourced and multilingual settings.
Evaluation of assessment redesign models, including their reliability, workload, and fairness.
5. Conclusion

Al tools offer real opportunities for personalized support, immediate feedback, and expanded
instructor capacity, and they simultaneously create genuine risks for academic integrity,
accuracy, equity, and deep learning. The balance is determined by design choices made by
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instructors and institutions. Universities that articulate clear policies, redesign assessment
toward process and reasoning, invest in Al literacy, and train their teachers are best placed to
turn a disruptive technology into a pedagogical asset. The key question for higher education
is therefore not whether students will use Al, but whether they will learn with it or merely
through it.
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