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ABSTRACT:

This study reviews research on the use of Artificial Intelligence (AI) in education based on
peer-reviewed studies. It examines how technologies such as intelligent tutoring systems,
generative Al tools, and personalized learning platforms are changing teaching and
learning processes. The findings show that Al can improve students’ higher-order thinking,
critical thinking, creativity, and academic writing. It also enhances feedback by providing
instant, personalized, and structured responses that support learning and formative
assessment. However, the review also identifies challenges, including ethical and privacy
concerns, risks to academic integrity, data security issues, and unequal access to Al
technologies. Overall, the study suggests that Al has strong potential to improve education
if it is used responsibly and aligned with educational goals. It also highlights the changing
role of teachers—from content providers to facilitators of Al use—and recommends Al
literacy training for educators to ensure effective and ethical integration in classrooms.
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1. INTRODUCTION
Over time, Artificial Intelligence (Al) slowly improves the educational landscape by
helping modify ways of teaching and improve learning, and assessment strategies. Al
technologies are being integrated into online and physical classrooms, as well as
administrative tasks, particularly learning tutoring systems, generative tools like
ChatGPT, and personalized adaptive learning platforms.The emergence of Al tools has
planted seeds for changing education from conventional and one-size-fits-all learning
models to sprouting a more personalized, data-driven, and interactive learning models.
Common tools that are massively growing in the education world are generative Al with
large language models (LLMs). This is due to its accessible, high efficiency and user-
friendly nature. They allowed for an advancement on boosting student cognitive skills,
such as critical thinking and problem-solving. The LLMs also helped in resolving the gap
between learner and educator by offering instant structured feedback on academic
writing and formative assessments. However, just as any double edged sword does, Al use
in education can still cause concerns and issues in terms of ethics, privacy, data security,
academic misconduct and possible decline of cognitive skills due to over-reliance. These
underlying the fundamental issues are the hindrance to Al's full pedagogical adoption.
By synthesizing results from a wide range of peer-reviewed studies between 2020 and
2025, the systematic review explores various positive or negative impacts of Al to
education. The review was able to accumulate 22 different English-written studies, some
of which are meta-analyses, systematical reviews, and survey studies. These 22 different
studies are then systematically assessed based on thematic blocks in order to provide
clear comprehension trends and patterns to the field of Al use in education.
The study aims to provide teachers, policymakers, and researchers a clear view and
understanding of how Al is transforming the nature of education through the evaluation
of the advantages and disadvantages of its current integration in student learning.
Moreover, the paper emphasizes the need for the responsible and equitable use of Al,
indicating the need for ethical literacy, inclusive infrastructure, and pedagogical reform.
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2. METHODOLOGY
Systematic review design was implemented into the study by using existing research
related to Al's impact on education to pinpoint benefits, disadvantages, challenges and the
predicting trend pathway.

Research Design

A qualitative thematic review was administered to a list of selected 22 peer-reviewed
articles, which mostly consisted of meta-analyses, systematic reviews, and survey studies.
The studies encompass different regions, disciplines, educational levels (including K-12
and higher education) and teacher training programs.

Inclusion Criteria
The studies are selected and qualified for review based on 4 criterias; (1) must be
published not older than 2020, (2) must be peer-reviewed journal articles or conference
papers, (3) must be focused on the role of Al to teaching, learning, assessing or
educational policy, and (4) must include empirical data, conceptual frameworks, and/or
systematic review.

Analytical Framework

A thematic analysis was conducted for the study wherein recurring patterns and trends
on the selected studies were identified.The following themes provided in the diagram
below were identified patterns and are used to categorize findings.

Impact of Al in the
Education Sector

Cognitive impact Feedback and
and skill assessment
development transformation

Pedagogical shifts Ethical concerns Equity and global
and teacher roles and Al literacy readiness

Each theme is supported by multiple studies and visualization using diagrams created in
draw.io to enhance clarity and engagement.

Limitations

To ensure accurate interpretation of results and discussion, the studies utilized in the
review were limited only to English. It is to be expected that this review may not capture
regional nuances with non-English speaking countries. The studies used in the review
were mostly short-term or cross-sectional, and so, it did not investigate long-term
impacts. Additionally, given how quickly Al tools are advancing, some of the review's
conclusions could have gotten out of date.

3. REVIEW OF LITERATURE
Following the process suggested by Braun & Clarke (2006), data was first transcribed
with scanning and skimming where initial codes were noted down. Then, initial codes
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were generated as relevant and compelling features in the data were coded in a tabular
format specifying article titles, authors, methodology, variables, findings, and limitations.
Thirdly, the codes were collated into potential themes as all data relevant to each theme
were gathered. Then, the themes are extracted and a thematic map is generated and then
each theme is defined and named. Lastly, the analysis and report is produced.

The theme “Al as a Cognitive Amplifier” places Al as a tool that can enhance human
intellectual capabilities such as critical thinking, problem solving, and creativity. This is a
core driver that empowers the revamping of the teaching and learning processes under
the integration of Al tools. The theme “The Feedback Revolution” explores the revolution
of feedback from slow and manual to personalized and immediate response. This
is another core driver that informs both student and teacher in the teaching and learning
processes transformed by Al. “Ethical and Privacy Concerns" encompasses the possible
and critical risks and moral dilemmas on the use of Al technologies. It acts as a guardrail
that constraints and challenges both drivers of transformation and teaching and learning
processes. “Equity and Global Disparities” emphasizes the existing inequalities to the
quality of education creating a wider gap between the privileged and underprivileged.
This also acts as a guardrail that exacerbates and challenges both drivers of
transformation and teaching and learning processes. Lastly, the theme “Pedagogical
Transformation” discusses the overall shift of learning and teaching methods, roles of
educators, and responsibilities of institutions. It is driven by the four previous themes
wherein it is the outcome of the integration of Al in the education sector.

3.1 Al as a Cognitive Amplifier

As Artificial Intelligence is increasingly being recognized as a tool, it is also being utilized
as a cognitive amplifier as it enhances students’ ability to think, create, and solve
problems. A trend across the multiple studies collected is the significant impact of Al tools,
like ChatGPT, intelligent tutoring systems, and adaptive learning platforms on higher-
order thinking, academic writing, and problem-solving skills of students.

The meta-analysis by Wang and Fan (2025) assessed the effectiveness of ChatGPT in
improving student learning performance, learning perception, and higher-order thinking.
Positive results were evident on enhancing learning perception with Hedges’ g=0.867 and
higher-order thinking (e.g., critical thinking, analytical reasoning, and decision-making)
with Hedges’ g=0.457 when ChatGPT was integrated in the educational environment.
When students’ learning perception is improved, they are more motivated which then
directly influences their student performance. With enhanced higher-order thinking,
students are better prepared for their academic and professional success.

According to Chaudary et al. (2024)'s survey study, the commonly used Al tools for
education which provide adaptive learning platforms and intelligent tutoring systems
provided positive significant effects to the students and their engagement. This is due to
increased interaction and personalization using Al. The study also determined by a
structured online survey that university student users of Al reflected better academic
performance, based on grades and enhanced critical thinking skills. It was also
determined from the same survey that the university students also expressed better
motivation and demonstration of understanding to their lessons.

The systematic literature review by Labadze et al. (2023) has discussed that Al chatbots
act as virtual teaching assistants that help students with homeworks and provide
explanations offering a flexible and personalized learning. Moreover, it enhances
development of various skills such as writing, problem-solving, and discussion skills.
Testing how chatbots influence student learning, an exploratory case study was
conducted by Gouia-Zarrad and Gunn (2024) analyzed the integration of ChatGPT as a
tool for interactive learning of numerical methods in Differential Equations (DE course)
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for engineering students. With project-based learning, students made use of ChatGPT
as a tool for generating codes and adapting it to the individual learning needs of the
students. 91% of the students expressed that the tool improved their coding skills and
72% reported that they have a better understanding of numerical solutions for DEs. 70%
of the students felt that ChatGPT helped them overcome learning challenges and 65%
reported that it helped them generate new ideas and perspectives.

Despite the numerous benefits of Al tools for student cognitive skills, a systematic review
by Zhai et al. (2024) and supported by another review by Akgun and Greenho (2022) have
emphasized that excessive reliance on Al dialogue systems can deteriorate students’
creativity, originality, and independent reasoning. As students rely heavily on Al
generated content, they may struggle to verify information which can weaken their
critical thinking and analytical reasoning. Thus, the use of Al tools for student education
may hinder the development of vital academic competencies if they are not used
responsibly.

3.2 The Feedback Revolution

Revolutionizing feedback mechanisms is one of the most transformative impacts of
Artificial Intelligence in education. Conventionally, feedback in education tends to be
generic and often delayed due to the limited time and resources of mentors. However, Al
tools, specifically generative models, are speeding up this process by offering instant,
personalised, and criteria-based feedback that supports both students and educators.

In the comparative quantitative study by Steiss et al. (2024), human generated feedback
and Al generated ChatGPT feedback were compared based on quality. The results
presented that human feedback outperformed ChatGPT in clarity, accuracy, prioritization
of essential features, and supportive tone. Meanwhile, ChatGPT scored slightly higher
when it comes to criteria based feedback as it offers structured and actionable
suggestions. The chat dialogue was able to provide an overall high quality feedback by
scoring between 3.09 and 4.02 on a 5 point scale across 5 dimensions of the study.
However, as the essay quality increases, ChatGPT’s accuracy dropped. Moreover, the
supportive tone was weaker for low quality essays.

In the point of view of students, Al tools are seen as time saving and accessible as it is
available 24 /7. In the quantitative survey with qualitative elements study of Chan and Hu
(2023), students reported that generative Al provides immediate responses to their
writing queries, conceptual explanations, and homeworks. This reduces the dependency
on scheduled teacher feedback that could delay their learning process. Thus, it empowers
learners to improve independently and iterate throughout their learning processes.
Students highly perceive that GenAl is useful for personalized learning, writing support,
and research.

In another quantitative survey study by Guler et al., GenAl's performance on the field of
mathematics was investigated wherein GPT-3.5 scored significantly higher than students
in a national mathematics exam. Performing best in algebra and geometry, ChatGPT
demonstrated high academic achievement proving that it can provide good quality
feedback to students when it comes to numerical solutions. Students can make use of the
Al dialogue to practice numerical equations. However, it was concluded that while
ChatGPT performed excellently, there are times that it only worked well and sometimes
even failed.

Despite countless strengths of Al feedback, there are limitations noted by a mixed
methods intervention study by Mahapatra (2024). Testing the use of ChatGPT as a
formative feedback tool, students’ academic writing improved with the use of ChatGPT as
it enhanced idea organization, organization, grammar, and autonomy being seen as a
reliable writing assistant better than tools like Grammarly. However, some students have
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concerns on ChatGPT’s imposed rigid patterns and reduced motivation to think
independently, deteriorating creative expression due to over reliance.

3.3 Ethical and Privacy Concerns

With the help of Artificial Intelligence, personalizing, assessing and increasing learning
engagement of learners to education continues to enhance. However, with increase in
utilization of Al, concerns in ethical and privacy transpires along. Exposure of Al to
education also introduces drawbacks such as undermining academic integrity, decreased
motivation for student autonomy and diminishing institutional trust. The literature
reviewed and included the highlights of growing need for guide to responsible use while
practicing ethical writing, Al transparency and policy frameworks.

Hassoulas et al. (2024) deeply emphasized in their research of the pressing ethical issue
regarding the potential for plagiarism and misattribution of authorship on literature. In
their study, it was discussed how academic markers or assessors were unable to reliably
distinguish between student-written and ChatGPT-generated essays. It was also noted
that only 23% was correctly identified to be Al-generated in the undergraduate scripts,
and 19% for the postgraduates. This shows how alarming the currently most pressing
ethical issue is towards the integrity of students’ submission and reliability of traditional
assessment methods.

Aside from the rising concerns on the student integrity, Zhai et al.(2024) focused their
study on identified risks on algorithmic bias, hallucinations, and reinforced stereotypes.
This is due to Al systems being trained and relying on large datasets which may contain
inherent biases, which in turn is used for grading, feedback and/or prediction analysis.
In result, certain student groups may continue to receive unfair treatment leading to
unfavorable outcomes if not properly addressed.

Personalizing learning experiences are now taking over in the education society, and this
is where Al is also emerging. However, Dimitriadou & Lantis (2023) pointed out the risks
of Al-based classroom monitoring systems, which allows the class’ behavioral data to be
collected without clear protection of privacy. Kamalov et al. (2023) concurs on the same
issue and stressed on their study for the need of robust data governance policies to protect
sensitive information.

“Black boxes”, Al tools that operate by offering outputs without clear explanations of how
decisions were made, are now also gaining fame. These Al tools commonly lack Al system
transparency and may also lead to lack of trust and accountability in educational settings.
In Ismail et al. (2023)’s study, it stressed the importance of explainable Al in both
assessment and pedagogy. They asserted in their study that educators and students must
understand the Al system's function in order to properly and responsibly use them.
Through numerous investigations, there is a common agreement that ethical literacy is
greatly advised to be integrated to both the training student and teacher.
Moorhouse & Kohnke (2024) and Bower et al. (2024) both demanded in their study for
curricular reformation, which should include critical evaluation of Al tools, awareness of
ethical risks, and guidelines for responsible use. The disregard of these foundations will
allow students to misuse Al and/or fail to recognize its limitations.

3.4 Equity and Global Disparities

The impacts of artificial intelligence do not reach across regions, institutions or student
populations equally, despite its potential in transforming the overall education system and
field. It is revealed in this literature that significant impartial gaps in access,
infrastructure, and readiness shows how crucial it is to include strategies that can ensure
and allow Al to benefit all learners, not just those in well-resourced environments.
Among the common requirements to utilize Al are to have reliable internet access,
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modern devices, and institutional support, which are, however, not universally available.
In Kamalov et al. (2023)’s study, they greatly noted the high-tech requirements of Al
integration (eg. AR/VR-enabled classrooms, centralized Al systems) as potential
hindrance to the adoption of Al to underfunded schools and developing regions.
Additionally, Dimitiadou & Lanitis (2023) also concurred that smart classroom
technologies may potentially increase the risk of gap in the digital divide if it is not fairly
implemented.

In Bhutoria (2022)’s study, Al adoption trends were compared between the United States,
China, and India. Their study showed that; (1) China is leading in terms of research output
and diverse Al applications, (2) India is focusing more on supplementing their traditional
system using Al (e.g. though the use of EdTech startups), (3) USA is emphasizing more on
including Al in Design and pedagogical integration.

It is observed that Al is perceived, deployed and used differently based on the level of
technological literacy, policy support, and educational priorities.

In Aldossary et al. (2024)’s study, they examined 1,390 students across 15 Saudi
universities and discovered its high level of acceptance and perception on use of
generative Al tools. Despite its positive recognition, concerns were also raised for
plagiarism, misinformation, and unethical awareness to limitedly-exposed students to Al.
[t indicates that experience and discipline of user’s background, eg. STEM and non-STEM,
can play a major role in shaping the perceptions and readiness to Al

A drawback to many common Al tools is its trained language datasets, which is usually in
English, and is limiting most Al tools to be accessed to non-English speakers and culturally
diverse learners. It was determined in Zawacki-Richter et al. (2019) that majority of
research on Al-education were from Western institutions, and only 8.9% of the studies
were written from the education sector. This reflects how discipline and geographic
imbalance limit the detection of global applicability and reinforcement of cultural bias to
Al systems.

The literature proposes the 4 different solutions in response to the disproportion, which
are; (1) localization of Al development while reflecting its corresponding diverse
language and context, (2) Investment on infrastructure to under-resourced regions, (3)
establishing teacher training programs focused on Al literacy and ethical use, (4)
establishment of policy frameworks which promote equitable access and responsible
deployment. This proposal is supported by a case study and narrative review by Walter
(2024).

[t is greatly suggested to take these measures in order to prevent risking Al into becoming
a tool to amplify the already existing inequalities , instead becoming the bridge.

3.5 Pedagogical Transformation

The integration of Artificial Intelligence in education is not only reshaping how students
learn, but it is also fundamentally transforming how instructors teach. Methods and
theory of teaching have shifted from a traditional content delivery to mostly facilitation
of Al enhanced teaching models, personalization, and ethical guidance. The pedagogical
transformation is evident across multiple studies highlighting various new teacher roles,
curriculum designs, and assessment strategies.

In a mixed methods survey study by Bower (2024), 318 educators from diverse teaching
levels, disciplines, regions, and experience levels were surveyed on their perception on
the impact of generated Al The study noted that higher awareness of GenAl correlated
with higher perception of its impact. Educators’ diverse differences have significantly
influenced their perceptions. With these results, the many educators called for a
motivation to change teaching practices integrating Al with learning while keeping ethical
values and higher-order thinking (e.g. critical thinking) intact. Moreover, many proposed
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a shift towards process based and relational learning where knowledge must be analyzed
on how it is acquired in the light of GenAl revolution and how interactions and
collaboration with Al tools affect student learning processes.

In the exploratory qualitative study of Moorhouse and Kohnke (2024), English educators’
perception on GenAl's impact on initial language teacher education or ILTE was analyzed.
All of the participants believed the GenAl would significantly influence ILTE as they call
for the need to revise intended learning outcomes or ILOs and the integration of Al literacy
and critical evaluation skills. They also raised questions on the new role of language
teachers and learner motivation in the era of Al. English educators emphasize the
importance of developing responsible use of GenAl tools as they integrate ChatGPT into
classroom activities calling the need for discussions on ethical use and over reliance.
Hence, they call for redesigning assessments that focus more on experimental learning to
avoid improper use of Al

A literature review by Lo (2023) highlighted that the ChatGPT provides instructor
support by assisting with syllabus design, assessment creation, and grading. Despite the
benefits of streamlining of teacher administrative tasks, Rodway and Schepma (2023)
have highlighted that students felt unsatisfactory on the use of Al for admissions, grading,
and well-being support in such a way that course satisfaction dropped significantly when
students imagined the implementation of Al

In the context of assessment practices, Ismail et al. (2023) emphasized that Al streamlines
teacher tasks by automating grading, providing real-time feedback, and generating
scalable formative assessments. With these advantages, teachers can focus more on
student engagement and personalized learning instead of wasting time and effort on
administrative tasks. On the other hand, many educators have voiced out concerns on
algorithmic bias, data privacy, and transparency. Hence, it is important to note that, in
order to implement this integration in teacher tasks, they must undergo educator
training for ethical Al literacy. The shift to Al-enhanced

classrooms should have careful alignment with pedagogical principles ensuring that Al
complements teaching methods instead of replacing human judgement.

In the mixed methods cross sectional study of Hassoulas et al. (2023), the ability of
academic markers to identify the authorship of scripts was tested whether they were
human written texts or Al-generated texts. The results of the study stipulated that only
23% of the 34 experienced academic markers were able to correctly identify
undergraduate scripts from ChatGPT. 19% of the 34 were able to correctly identify
postgraduate scripts. Hence, academic markers were proven to struggle with identifying
authorship which raises the concern on authorship transparency and plagiarism risks.
Other than that, Al reliance on texts is common which can provide unreliable information
to readers and future studies. Thus, it is recommended that there should be a responsible
hybrid approach of traditional and Al generated tools mainly for feedback to ensure
authorship and academic integrity.

The most common trend or pattern in multiple studies is teacher concerns over
unpreparedness for the new era of Al in education. Several studies, including Dimitriadou
and Lanitis (2023), have highlighted the challenges in integrating Al in teaching methods
as educators may be subjected to lack of training, resistance to change, and unfamiliarity
with Al tools. Institutions and global frameworks should target educators’ professional
development and Al integration training to avoid uneven or limited pedagogical
transformation.

4. DISCUSSION

The thematic literature review brought light to the multifaceted dimensions of Al impact
on education. Al is now a catalyst for change ever since its technological emergence as it
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is used for its efficiency and accessibility. Again, every good aspect has a downside as Al
brings various complex challenges that must be addressed carefully to ensure its
responsible and equitable integration.

The review revealed that Al, especially generative Al, is a core driver in enhancing student
cognition and learning as it supports students as a virtual assistant or tutor, feedback
system, and personalized assistant in academic writing, problem-solving, and higher-
order thinking mostly in the context of STEM and ESL. With these given support by Al
students have the ability to learn with real-time iteration and understand their
course materials better. This not only helps students gain more motivation to learn but
also uplift necessary academic and professional skills. However, studies report that if
there is too much reliance on Al tools, it can do the opposite by reducing originality,
weakening independent reasoning, and deteriorating cognitive skills.

Feedbacks are now easily accessible as Al-driven feedback offers real-time, instant,
structured, and criteria-based responses to help students in the context of academic
writing and formative assessments such as homeworks. Students have expressed their
appreciation for clarity, responsiveness, and reduced waiting time when utilizing Al-
driven feedback. Moreover, teacher workload is reduced as Al is taking care of providing
notes, reviews, and grading. However, Al-driven feedback has limitations in such a way
that it lacks emotional or contextual insight that humans better express. Hence, a hybrid
model can be utilized to combine Al’s efficient and structured responses and human'’s
emotional and contextual responses exploiting the strengths of both methods.

The review stipulated that educator roles and pedagogical methods are transformed in
the new era of Al in education. Educator roles have shifted from content deliverers to
facilitators of Al-enhanced learning. For educators to successfully shift to their new roles,
they must ensure technical proficiency and Al-driven pedagogical adaptation. Al tools can
streamline educator tasks by reducing their administrative workload and with that, they
can mainly focus on personalizing student learning. However, teachers have voiced out
uneven readiness as some lack training and confidence in using Al tools. Moreover, the
educational curriculum is leaning towards Al literacy, ethics, and collaboration to teach
students on the responsible use of new Al technology. However, students responded with
dissatisfaction on the implementation of Al in grading, admin, and support systems.
Ethical implications of Al are centered on plagiarism, algorithmic bias, data privacy, and
transparency. Misuse of Al tools can degrade academic integrity and trust; hence, the
review calls for global ethical frameworks ensuring responsible use of Al as well
explainable Al and ethical literacy training for both teachers and students. This ensures
that both pillars of education, students and teachers, adhere and uphold educational
values in the Al-integrated educational environment.

Looking at it from a global perspective, access to Al technology is not uniform as there are
disparities and inequitable impact between well-resourced privileged countries and
under-resourced developing countries. Developing countries have limited infrastructure
and restricted access to Al. Moreover, Al is English-centric which is a downside for foreign
countries. Henceforth, the review calls for inclusive policies and local Al development
investing in equal access and opportunities in AL

Overall, Al has various impacts on education as it has a potential in enhancing learning
outcomes and streamlining workloads. This is only under the condition that it is
implemented responsibly. Therefore, future balance must focus on innovation vs
responsibility, personalization vs equity, and automation vs human connection.

5. CONCLUSION

In conclusion, there are significant impacts of Al utilization to education sector. It showed
that the Al tools have strong potential in enhancing students' cognitive skills and
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academic performance. This is by allowing the Al to provide personalized and instant
feedback, and supporting administrative tasks. It also means that Al is gradually changing
the teacher roles into Al integration facilitators since it is also important to provide
critical guidance and ethical oversight in student learning. And aside from the benefits, it
was also highlighted the main concerns and challenges for the Al integration. Concerns on
Al integration included risk of over-reliance, undermined academic integrity, algorithmic
bias, data privacy issues, and uneven global readiness due to the differences in
infrastructure and digital access. Without recognition and consideration for these issues,
deterioration of both student creativity and value of student's academic integrity can
occur. Therefore, it is important to always consider prioritize ethics, transparency, and
human-centered pedagogy, in order to stabilize Al integration.

6. RECOMMENDATIONS
In order for educators to ensure that they understand how to evaluate Al outputs, avoid
student misuse and recognize potential biases, it is greatly recommended for educational
institutions to place priority on ethical literacy. Institutions such as schools and
universities must invest in comprehensive training programs and/or workshops. This is
to make sure that all educators are ready for the Al-integrated classrooms. The educators
should also be informed and trained on the use of Al for remodeling curriculum
assessment, and feedback practices, while maintaining academic integrity.
It is also recommended to implement a hybrid model to teaching in order to provide
feedback in order for the feedback to contain not only Al efficiency but also human
empathy which will help with the preservation of the strengths of the both approaches.
Unification and clear governance of frameworks which address user's data privacy, and
Al system transparency and acceptable use, should also be executed in order to ensure
fair and responsible Al implementation. Additionally, increased concentration on the
improvement of infrastructure and access of Al and technologies to under-resourced
regions should also be taken note of, to prevent increasing the gap of Al integration
between different areas/regions.
Overall, continuance of long- term and cross-cultural research on Al integration in the
education sector is recommended for better understanding trends, patterns and evolution
of Al's impact to learn and guide upcoming policies and pedagogical decisions..
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