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Abstract

underscore the need for responsible innovation.

Artificial Intelligence (Al) is rapidly transforming education by enabling new models of teaching,
personalized learning, and automated assessment. Al-driven tools like intelligent tutoring systems and
adaptive platforms are extending educators’ reach, while data analytics guide instructional decisions. This
paper examines how Al reshapes teaching, learning, and assessment, drawing on recent literature and case
examples. It discusses Al applications—from virtual assistants and personalized curricula to automated
grading—along with benefits in accessibility and efficiency. Ethical issues (bias, privacy, equity) and
challenges (technology dependence, teacher roles) are critically analyzed. We emphasize that Al should
augment, not replace, teachers, creating a human—Al collaborative model. Finally, we suggest visualizations
(tables summarizing Al tools, figures of impact trends, charts of adoption rates) to illustrate key points and

Keywords: Artificial Intelligence, Educational Technology, Personalized Learning, Automated
Assessment, Teaching Strategies, Ethics in Al, Learning Analytics.

I.  Introduction
Education has continually evolved with technology,
and Al now stands as the latest catalyst. In
educational contexts, Al refers to computer systems
that can reason, learn, and make decisions like
humans ™. For example, Al systems can adapt
content and tasks to student needs, simulating one-
on-one tutoring. Historically, education has
integrated tools from the printing press to
computers; today’s Al tools (including machine
learning models and generative language models)
build on this lineage ™. Recent milestones like

ChatGPT have ushered in a new “post-ChatGPT”

era M generating widespread interest. This paper

investigates how Al transforms teaching methods,
learning experiences, and assessment practices. Our
goals are to:

1. Examine AI’s role in enhancing teaching
practices and teacher support.

2. Analyze Al-powered personalization and
adaptive learning.

3. Evaluate automated assessment tools and their
implications.

4. Discuss benefits, challenges, and ethical
considerations (e.g. equity, privacy, bias).

5. Outline a future vision where teachers and Al
systems collaborate for improved learning
outcomes.

By reviewing recent studies, policy guidelines (e.g.

UNESCO, OECD¥ 1) "and case examples, we

provide a deep analysis of Al in education. We also

suggest where tables, graphs, or conceptual
diagrams could clarify data (for example, a table
comparing Al tools or a graph of Al adoption rates
over time). Ultimately, we argue that Al is a tool for

educators, requiring careful design and oversight to
truly enhance learning.
Il. Literature Review

The past decade has seen an explosion of research
on Al in education, with diversity in applications
and concerns. Systematic reviews have mapped this
landscape. For instance, Zhai et al. (2021)
categorized AIED research into “development” (e.g.
intelligent tutoring, adaptive models), “extraction”
(feedback and reasoning), and “application”
(immersive learning, gamification) . They noted
trends like integration of deep learning and
neuroscience, while raising issues of algorithmic
bias and ethics?. Similarly, Garzén et al. (2023)
reviewed 155 studies (2015-2025) and found a
surge in Al education research after 2022, driven by
generative Al tools like ChatGPT ™. These reviews
report benefits such as enhanced learning outcomes,
personalized instruction, and increased student
motivation ™, but also challenges like ensuring
ethical use, teacher resistance, and excessive digital
dependency!™.

Global policy bodies have provided guidance on
Al’'s role in education. UNESCO’s 2021
Recommendation on the Ethics of Al emphasizes
transparency, fairness, and human oversight as core
principles ©!. For example, UNESCO urges that Al
in education must complement human dimensions
of learning and be designed to serve teachers and
students . The U.S. Department of Education
similarly stresses “human-in-the-loop” Al, insisting
that educators retain agency in decision-making .
It explicitly rejects the notion that Al should replace
teachers, instead advocating Al to provide support
and extend teacher reach . OECD reports also call
for aligning education with evolving Al capabilities:
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policymakers are encouraged to anticipate which
skills to prioritize and adapt curricula accordingly,
and to conduct collaborative research on effective
and equitable generative Al use in learning

In assessment, research into automated scoring and
analytics has matured. Earlier automated essay
scoring (AES) used hand-crafted features [17], but
recent systems employ deep learning and hybrid
methods with greater interpretability. Reviews
highlight that these systems still struggle with
judging content relevance (often favoring style) and
that fairness and explainability are ongoing
concerns.  For  example, algorithms  may
inadvertently reward learners from certain linguistic
or cultural backgrounds, so scholars recommend
transparent rubrics and mixed human—Al grading
pipelines 7 2]

The rapid emergence of large language models
(LLMs) like ChatGPT (released late 2022) has
spawned a new subfield of study. Surveys in 2023—
24 document mixed reactions: some educators
report that LLMs help with productivity (drafting
text, generating feedback) and creativity, while
others worry about academic integrity and students
“caming” assignments *®% Early evidence
suggests LLMs can be pedagogical scaffolds for
higher-order thinking, but only if integrated
thoughtfully by instructors. This tension mirrors the
broader literature: Al can aid learning, yet raises
concerns (misinformation, cheating) that demand
new teaching strategies and policies.

Learning analytics and predictive modelling
form another major vein. Recent studies (2020-
2023) use Al to identify at-risk students and
personalize content sequencing™ . For instance,
predictive models flag learners who may drop out so
that instructors can intervene early. When coupled
with teacher-led interventions, these analytics have
been shown to improve engagement and some
learning outcomes. However, experts caution about
false positives and opacity: teachers must
understand and trust the signals, and institutions
need training so analytics complement (not
override) human judgment 1,

Equity and access are recurring themes. The
COVID-19 pandemic exposed how unequal access
to devices, connectivity, and support can widen
gapstt [ 4 UNESCO warns that without
safeguards, Al and digitalization could deepen
educational inequalities. For example, as of 2024
nearly one-third of the world lacked internet access,
making remote or  Al-enhanced learning
unreachable for millions. Reports note a persistent
“digital skills gender gap” as well .. Consequently,
scholars urge that Al systems be trained on
inclusive datasets and designed for accessibility
(e.g. text-to-speech for learners with disabilities). In

short, multiple reviews and policy documents
emphasize that AD’s potential will only be fully
realized if issues of privacy, bias, and digital divide
are addressed M,

Several gaps have been identified in the research
(2020-2024). There is a call for long-term impact
studies (beyond short pilots), cross-cultural
validation of Al models (to avoid Western-centric
bias), and mixed-method evaluations that include
teacher and student perspectives ™ ! Importantly,
ethical evaluation frameworks should be embedded
from the design phase onward. These gaps
underscore the need for rigorous, interdisciplinary
study of Al in real classrooms.

A. Role Of Al In Teaching

Al tools are increasingly augmenting teachers’ work

without replacing them. Key applications include:

e Intelligent Tutoring Systems (ITS): These
simulate one-on-one tutoring. For example,
systems like Carnegie Learning’s math tutor or
cognitive tutoring software provide step-by-step
feedback and hints tailored to each student’s
actions. ITS use Al to diagnose student errors in
real time and scaffold learning, freeing teachers
to focus on conceptual questions ! 1],

e Virtual Teaching Assistants: Chatbots and QA
systems (e.g. Georgia Tech’s “Jill Watson”) can
answer routine student queries in online
courses, easing instructors’ workloads. Such
assistants can handle grading queries, extend
813"]fice hours, or even support multiple languages

e Curriculum Design and Analytics: Al can
analyze aggregate student performance data to
suggest curriculum adjustments. For instance, if
an Al finds many students stumbling on a
particular concept, it can recommend that the
teacher revisit that topic or provide additional
resources. This data-driven insight helps
educators adapt lesson plans to learner needs
and ensures content aligns with proficiency
levels B,

In all these roles, human oversight is crucial.

Department of Education guidelines insist that

teachers remain “at the helm” of instructional

decisions. Al systems are envisioned as co-pilots:
they process large datasets (e.g. student interaction
logs) that teachers cannot manually parse, then
highlight patterns for teachers to act on Pl This
human-in-the-loop approach preserves teacher
agency and expertise. Table | summarize major Al

teaching tools and their functions, while Fig. 1

illustrate a classroom workflow with an ITS and

teacher working side by side.
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ITS Interface

Teacher Interface

Lesson Plan Student Progress
Upload Dashboard

E’ Step 1: Collaborative Lesson Preparation L

Real-Time
Feedback

Live Instruction

Fig. 1. Classroom workflow with an ITS

TABLE I. MAJOR Al TEACHING TOOLS AND
THEIR FUNCTIONS
Al Tool Main Example Use
Function(s) Case
Curipod Al lesson and | Generates
content interactive lessons
creation, and polls for
student classroom
interaction engagement
MagicSchool.ai | Automated Speeds up
lesson planning | planning and
and  resource | resource creation

development

for teachers

Eduaide Al |Resource and | Prepares high-
assessment quality materials,
generation quizzes, and

provides
multilingual
support

Grammarly |Al-powered Assists

(Education) | writing support, | students/teachers
plagiarism with grammar
detection checking and

academic integrity

Perplexity Al |Research and |Helps  educators
information and students
search quickly find cited

sources and
prepare content
Quizlet Flashcards, Creates  adaptive
practice  tests, [study sets for
adaptive students
learning

School Al Automates Tracks learner
grading, progress and
tracking, automates
personalized administrative
pathways teaching tasks

Gamma Al | Al-generated Builds topic-
presentations specific interactive
and lesson | presentations  for
materials teaching

OpenAl Personalized Aids with

ChatGPT tutoring, academic writing,
content creation | lesson suggestions,
assistance answering student

questions

GradeSlam |Real-time Al | Offers instant
tutoring and | tutoring support to
feedback students

Adobe Learning Personalizes

Learning management, learning,

Manager Al automates
personalization |analytics and

course suggestions

B. Role of Al in Learning

Al offers students highly personalized and adaptive

learning experiences. Key examples include:

e Adaptive Learning Platforms: Platforms like
Knewton and DreamBox use Al to continuously
adjust content difficulty and sequence based on each
student’s responses. For instance, if a learner masters
algebra quickly, the system accelerates to higher
concepts; if they struggle, it provides extra practice
and alternative explanations. Such intelligent
platforms have been reported to boost test scores
significantly [,

e Personalized Learning Pathways: Al curates resources
and activities that fit an individual’s learning style
and pace. For example, recommendation engines
may select interactive simulations or reading
passages aligned with a student’s interests and
current understanding. Over time, the system learns

from student data to refine each learner’s
“curriculum map.” g
o Gamification and  Engagement:  Al-powered

educational games adjust challenges in real time to
keep students motivated. By modeling student
emotions (via vision/voice analysis) or performance,
these games provide immediate feedback and
rewards, making practice more engaging. !

e Immersive Learning (AR/VR): Al drives adaptive
simulations in virtual or augmented reality. For
instance, an Al tutor in a VR science lab can
customize experiments based on the student’s
progress. These immersive environments let learners
explore and apply concepts in rich, interactive
scenarios that would be impractical in a regular
classroom.!*
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Al-POWERED ADAPTIVE
LEARNING DASHBOARD

DYNAMICALLY ADJUSTS EXERCISES
AND LEARNING CONTENT

Fig. 2. Al Powered Adaptive Learning Dashboard

These learning technologies enable a level of
personalization previously unattainable. They align
with constructivist and connectivist theories where
students build knowledge through active, context-
driven interaction. However, they also raise
questions: for example, if Al adapts every step,
could students become overly reliant on hints?
Educators advocate for careful integration—using
Al to support curiosity and critical thinking rather
than doing all thinking for the student. ™ Fig.2
could depict a student’s adaptive learning dashboard
powered by Al, showing how exercises change
based on response.

C. Al in Assessment

Al is redefining how student work is evaluated, with

implications for both efficiency and validity. Key

areas include:

e Automated Grading: Al systems can grade objective
items (e.g. quizzes) instantly and even score open-
ended responses. Automated essay scoring (AES)
tools use natural language processing to evaluate
essays against criteria like coherence and
vocabulary. This saves teacher time, but researchers
note limitations: current AES often assesses writing
st%le more reliably than substantive understanding
7. 21 Critics emphasize that human judgment
should remain part of scoring, especially for high-
stakes assessments.

e Plagiarism and Originality Detection: Tools like
Turnitin use Al to compare student submissions
against large text corpora, flagging potential
plagiarism. Modern systems also detect Al-generated
content. While helpful, these raise debates over
surveillance versus academic integrity. Clear policies
are needed to ensure fair use and protect student
rights. 1

o Formative Assessment and Feedback: Al-driven
analytics provide real-time feedback to students
during learning activities. For example, an Al tutor
might highlight a student’s misunderstandings as
they work math problems, offering hints
immediately. This instant feedback loop can improve
learning speed and accuracy ™.

e Predictive Analytics: Al models predict student
performance and dropout risk by analyzing patterns
in engagement and grades. Educators can use these
predictions to intervene early (e.g. offering tutoring
to a student flagged as “at-risk”). Studies show
predictive analytics can boost retention when paired
with supportive action, but also caution about false
positives and transparency. Teachers  must
understand model inputs to trust and properly use
these forecasts [*°!,

In all cases, ethical and pedagogical oversight is
key. Algorithms must be transparent and regularly
audited for bias B! P!, For example, if an AES
system systematically undervalues essays by
multilingual students, human reviewers should catch
and correct that. One proposed best practice is a
mixed human—Al grading pipeline: Al does initial
scoring, but teachers review Al recommendations,
especially for borderline cases. This hybrid
approach leverages efficiency while safeguarding
equity and interpretability 7 )

Learning analytics continues to be a major
application area for Al in education. Recent studies
(2020-2023) deploy predictive models to identify
at-risk students, personalize content sequencing, and
provide real-time formative feedback. Evidence
indicates improvements in engagement and some
learning outcomes when analytics are paired with
educator-led interventions; however, there are

repeated  cautions about false  positives,
transparency, and the need to involve teachers in
interpreting  model  outputs.  Policy and

implementation studies stress capacity building for
teachers to use analytics meaningfully.

111. Benefits Of Al In Education

e Accessibility: Al can make learning more inclusive.
Speech-to-text and text-to-speech tools help students
with writing or hearing challenges. Al-powered
translation can allow learners to study in their native
language even if course materials are in another
language. Overall, intelligent tools can adapt
interfaces (font size, color contrast) for students with
visual impairments or dyslexia, supporting diverse
needs.[

e Personalization and Engagement: As discussed, Al
tailors instruction to each learner, which can improve
motivation and confidence. When students feel that
material matches their level, they are more likely to
stay engaged. Early data suggest personalized Al
tutoring can heIEJ traditionally low-performing
students catch up. &

o Efficiency for Educators: By automating routine tasks
(grading quizzes, monitoring plagiarism, basic
Q&A), Al frees teachers to focus on higher-value
roles: providing emotional support, facilitating
discussions, and mentoring. For instance, a chatbot
answering FAQs can reduce emails so educators
spend more time on interactive lessons. !
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e Inclusivity and Global Reach: Al can help bridge
geographic and linguistic barriers. Education apps
with Al tutors can reach students in remote areas
where qualified teachers are scarce. In countries like
India, pilot projects use Al chatbots to teach basics to
children in under-resourced schools. Thus Al has the
potential to expand quality education to under-served
populations (though only if devices/connectivity are
provided). (104

e Data-Driven Insights: Aggregated Al analytics enable
system-level improvements. School administrators
can see which curricula or teaching methods
correlate with student success. Policymakers get
evidence (e.g. via dashboards) on which innovations
are working. This evidence-based decision-making
was difficult without Al tools to process large-scale
educational data. !

IV. Challenges And Ethical Considerations
Algorithmic Bias: Al systems trained on historical
data may inadvertently replicate societal biases. For
example, a reading assessment tool might
misinterpret certain dialects, or a predictive model
might unfairly flag students from disadvantaged
backgrounds. Researchers warn that unchecked bias
could amplify educational inequities. Ongoing
audits and inclusive data are needed to mitigate this
risk. BI1°]

e Privacy and Surveillance: Al often relies on vast
student data (clickstreams, biometrics, etc.),
raising privacy concerns. There is a fine line
between helpful analytics and intrusive
monitoring. UNESCO and other bodies stress
that student data must be protected by strict
privacy standards (consent, transparency,
security) PP, For instance, if an Al tutor tracks
a student’s facial expression via webcam,
protocols must ensure that video data aren’t
misused.

e Equity of Access: The digital divide can widen
when advanced Al tools are only available to
well-resourced schools. UNESCO notes that
“connectivity and device access are now
prerequisites for the right to education” © [,
Without targeted infrastructure investments, Al
could leave rural or low-income students further
behind. Ethical deployment requires planning
for affordable technology, offline-capable
solutions, and teacher training in all contexts.

o Over-Reliance on Technology: If students
become accustomed to Al assistance, there is a
risk of weakening critical thinking or
foundational skills. Educators debate how to
ensure students do not simply “outsource”
cognitive work to Al (e.g. having ChatGPT do
their writing). Pedagogical strategies (like
teaching Al literacy and critical evaluation of
Al outputs) are needed to balance Al use. I**

Teacher Roles and Professional Development:
Some educators fear Al could deskill teaching or
marginalize their expertise. To address this, policies
emphasize empowering teachers with Al, not
automating them out of the classroom Pl This
means investing in teacher training on Al tools,
involving teachers in design (so tools match real
classroom needs), and recognizing new roles (e.g.
Al-curriculum planner or data coach). As one
UNESCO report puts it: Al should be a tool “at the
service of teachers and pupils, with the main
objective being their autonomy and well-being”.

V. Visualization And Future Directions

To make these concepts concrete, visualizations
would be valuable. For example, a Table Il could
summarize major Al applications alongside their
functions, benefits, and challenges. Fig. 3 shows the
growth of Al-related research over time. For
instance, a figure could illustrate how Al adapts a
lesson in real time, or another could graph student
performance improvements when using an adaptive
platform. Such visuals help readers quickly grasp
trends and relationships. In final publication, Table
Il might list Al tools vs. pedagogical outcomes,
while Fig.4 could depict a hybrid human-Al
classroom model, Fig. 5 and Fig. 6 depicts the
impact trends of Al in Education, adoption rates of
Al in Education respectively.

Growth of Al-related Research Publications in Education (2015-2024)

6000 | —*— Al in Cducatian Publications
5000

4000

w
=}
3
a

Mumber of Publications

2000

1000

2016 2018 2020 2022 2024
Year

Fig.3.  Growth of Al-related Research Publication
in Education

HYBRID HUMAN-AI
CLASSROOM MODEL
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Fig.4.  Hybrid Human Al Classroom Model
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Fig.5. Al in Education Impact Trends
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Fig.6. Al Adaption in Education
TABLE IL. MAJOR Al APPLICATIONS IN
EDUCATION
Al Functions Benefits | Challenges
Application
Intelligent |Provide step-|Personalized|{High
Tutoring  |by-step learning development
Systems feedback, pace; cost;  limited
(ITS) simulate immediate |scope beyond
human feedback; |structured
tutoring, improved  |domains.
guide mastery in
problem STEM
solving. subjects.
Adaptive  |Adjust Tailored Risk of bias in
Learning |difficulty learning algorithms;
Platforms |levels, experiences; |requires large
recommend |improved |amounts  of
resources, engagement; |learner data.
curate supports
personalized |differentiate
learning d
paths. instruction.
Virtual Answer May provide
. Saves -
Assistants / |student teachers’ incorrect  or
Chatbots  |queries, tier?;_ers superficial
support o answers;
. . |available o
administrativ ) limited
24/7;
e tasks, act as reduces empathy and
teaching reSDONSe nuance.
assistants. P
delays.

Automated |Grade essays,|Reduces Fairness and
Assessment |quizzes, grading bias  issues;
Tools detect workload; |weaker at
plagiarism, [timely evaluating
provide formative |creativity or
instant feedback; |critical
feedback. consistency [thinking.
in marking.
Learning  |Track Data-driven |Privacy
Analytics & |progress, decisions; |concerns; false
Predictive |predict risk|early positives may
Models of dropout,|identificatio [harm  student
suggest n of at-risk|confidence.
interventions. |students;
supports
institutional
planning.
Al-powered |Create Enhanced [High
AR/VR & |immersive, |engagement;|infrastructure
Simulations |experiential [supports cost;

learning experiential [equity/access

environments [and  skill-|gaps.
based
learning.

Language |Real-time Breaks Accuracy

Processing |translation, |language issues in low-

Tools transcription, |barriers; resource
summarizatio |supports languages;

n. learners dependence on
with connectivity.
disabilities.

VI. Conclusion

Al is reshaping education by augmenting teaching
and learning, not replacing human educators.
Intelligent tutoring systems and adaptive platforms
can personalize learning at scale, while analytics
offer real-time insights to teachers. These advances
promise efficiency and inclusion—enabling, for
example, learners with disabilities to receive
tailored support or students in remote areas to
access quality content. However, realizing this
promise requires addressing ethical and practical
challenges. Transparency, fairness, and human
oversight must guide Al deployment. Educators and
policymakers should enforce strong data privacy
safeguards and ensure equitable access to
technology. Crucially, teachers must stay central:
they provide the human judgement, empathy, and
mentorship that Al cannot. Hybrid models—where
teachers use Al as a “co-pilot” for tasks like grading
and monitoring—are emerging as a balanced
approach.

Looking ahead, interdisciplinary collaboration
among educators, technologists, and researchers will
be key. Continuous evaluation (through mixed
methods) should guide the evolution of Al in
classrooms. If guided by ethical principles and
inclusivity, Al has the potential to create more
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engaging, personalized,

and effective learning

experiences for all students.

References

1.

10.

11.

Garzon, J., Patifio, E., & Marulanda, C. (2025).
Systematic Review of Artificial Intelligence in
Education: Trends, Benefits, and Challenges.
Multimodal Technologies and Interaction, 9(8),
84. https://doi.org/10.3390/mti9080084

Zhai, X., Chu, X., Chai, C. S., Jong, M. S. Y.,
& lstenic, A. (2021). A review of artificial
intelligence (Al) in education from 2010 to
2020. Complexity, 2021, Article ID 8812542,
https://doi.org/10.1155/2021/8812542.
UNESCO. (2021). Recommendation on the
Ethics of Artificial Intelligence. UNESCO.
https://unesdoc.unesco.org/ark:/48223/pf00003
79920.

UNESCO. (2025). Al and educationProtecting
the rights of learners
https://doi.org/10.54675/ROQH4287

U.S. Department of Education. (2023).
Artificial Intelligence and the Future of
Teaching and Learning.
https://www.ed.gov/sites/ed/files/documents/ai-
report/ai-report.pdf

OECD. (2022). Artificial Intelligence in
Education: Policy Practices and Emerging
Trends. OECD Publishing.

Holmes, W., Bialik, M., & Fadel, C. (2019).
Acrtificial intelligence in education: Promises
and implications for teaching and learning.
Center for Curriculum Redesign.

Kumar, R., & Raj, A. (2022). Al for education
in India: Opportunities and challenges. Journal
of Educational Technology, 19(3), 45-60.
Williamson, B., & Piattoeva, N. (2020).
Education governance and datafication.
Learning, Media and Technology, 45(1), 64—
76.
https://doi.org/10.1080/17439884.2019.169060
3.

Woolf, B. P. (2009). Building intelligent
interactive tutors: Student-centered strategies
for  revolutionizing e-learning.  Morgan
Kaufmann.

Zhou, Y. (2021). Artificial intelligence and
education in China: Policy and practice.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

International Journal of Artificial Intelligence
in Education, 31(2), 123-140.
https://doi.org/10.1007/s40593-020-00218-y.
Bulathwela, S., Pérez-Ortiz, M., Holloway, C.,
& Shawe-Taylor, J. (2021). Could Al
democratise education? Socio-technical
imaginaries of an EdTech revolution. arXiv
preprint. arXiv:2112.02034.
https://doi.org/10.48550/arXiv.2112.02034.
AL-Smadi, M. (2023). ChatGPT and beyond:
The generative Al revolution in education.
arXiv preprint. arXiv:2311.15198.
https://arxiv.org/abs/2311.15198.

Ghimire, A., Prather, J., & Edwards, J. (2024).
Generative Al in education: A study of
educators’  awareness,  sentiments, and
influencing factors. arXiv preprint.

Mustafa, M. Y. (2024). A systematic review of
literature reviews on artificial intelligence in
education. Smart Learning Environments.
Hasanein, A. M., & Sobaih, A. E. E. (2023).
Drivers and consequences of ChatGPT use in
higher education: Key stakeholder perspectives.
European Journal of Investigation in Health,
Psychology and Education, 13(11), 2599-2614.
https://doi.org/10.3390/ejihpe13110181.

An automated essay scoring systems: a
systematic literature review. (2021). Heliyon.
Bulut, O., & Baturay, M. H. (2022). Learning
analytics: A systematic review of features and
tools. Educational Technology & Society,
25(4), 16-32.

Luckin, R., Holmes, W., Griffiths, M., &
Forcier, L. B. (2016). Intelligence unleashed:
An argument for Al in education. Pearson.

Selwyn, N., Nemorin, S., Bulfin, S.,, &
Pangrazio, L. (2023). The emergence of
generative Al and future of educational
technology research. British Journal of

Educational Technology.

Baker, R. S., & Inventado, P. S. (2021).
Educational data mining and learning analytics.
In Spector, J. M., et al. (Eds.), The SAGE

Handbook of Learning Analytics. SAGE
Publications.
UNESCO. (2021). Ethics of Artificial

Intelligence: Key Principles and Action Areas.
(Connected with UNESCO’s Recommendation;

National Conference on Multidisciplinary Perspectives In Artificial Intelligence
(NCMPAI-2025) November 11, 2025

591


https://doi.org/10.3390/mti9080084
https://doi.org/10.1155/2021/8812542
https://unesdoc.unesco.org/ark:/48223/pf0000379920
https://unesdoc.unesco.org/ark:/48223/pf0000379920
https://doi.org/10.54675/ROQH4287
https://www.ed.gov/sites/ed/files/documents/ai-report/ai-report.pdf
https://www.ed.gov/sites/ed/files/documents/ai-report/ai-report.pdf
https://doi.org/10.1007/s40593-020-00218-y
https://doi.org/10.48550/arXiv.2112.02034
https://arxiv.org/abs/2311.15198
https://doi.org/10.3390/ejihpe13110181

