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Abstract:

Artificial intelligence (Al) into education is becoming a transformative agent offering
new chances for enhancing administrative processes, teaching, and learning. Particularly
machine learning (ML) and deep learning (DL), recent advances in artificial intelligence
technologies have shown great potential in predicting academic achievement, improving
teaching strategies, and so supporting decision-making inside educational institutions.
Notwithstanding these advances, there are obvious problems and limits that have to be
addressed if we are to fully exploit the potential of artificial intelligence in the field of
education. Recent research reveals significant limits like poor contextual adaptability of
artificial intelligence models, insufficient integration of emerging technologies like
augmented reality (AR), and challenges in improving distance learning. Although the
integration of AR into educational systems is still under investigated, current artificial
intelligence models usually rely on generalised datasets lacking the diversity of
educational environments. The shift to online learning has underscored even more the
requirement of solid, contextually relevant models to manage assessment strategies,
student interaction, and technology acceptance. By means of a comprehensive
examination of the corpus of present literature, this paper evaluates the present position
of artificial intelligence applications in education so highlighting research needs and
constraints. Emphasising their capacity to solve the discovered challenges, the survey
focusses on ML and DL application. By means of analysis of current studies and
recommended future research routes, this study aims to offer pragmatic insights and
recommendations for enhancing the efficiency of artificial intelligence in educational
environments.

1. Introduction

Although artificial intelligence in education shows
potential, the field is still evolving and more research

Since it might change the methods of teaching and
learning, the artificial intelligence (Al) into
educational systems has drawn a lot of interest. From
assessing academic achievement to enhancing
decision-making in school management, new
research reveal many applications of artificial
intelligence. Al techniques have been applied, for
instance, to project academic achievement of high
school students [1], investigate factors influencing
first-year university success [2], and improve
strategic decisions inside colleges [3]. These
advances show how tailored, data-driven teaching
tools artificial intelligence offers.

is required to overcome present gaps and issues. The
quick speed of technical improvements and the
increasing complexity of learning environments
demand a closer study of how artificial intelligence
could be correctly applied to raise learning
outcomes.

About artificial intelligence in education, present

research still faces significant challenges.

e Many artificial intelligence models employ
generalised datasets, which might not
adequately  reflect the many learning
environments and student populations [4]. This
lack of flexibility might lower the effectiveness
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of artificial intelligence solutions over diverse
educational environments and demographics.
Second, little study has been done on adding
new technologies like augmented reality (AR)
into courses. Although AR has enormous
possibilities to enhance learning settings, little is
known about how best to incorporate AR into
present pedagogical strategies and educational
institutions [5]. This discrepancy highlights the
need of a more complete awareness of how
different technologies could be linked with
different learning demands.

Third, driven by the COVID-19 epidemic, the
shift to distance learning has resulted in further
challenges in technological acceptance, student
participation, and evaluation techniques [6].
Although multi-criteria decision-making models
for distant learning have developed, there is
currently insufficient extensive validation and
optimisation across several learning settings [7—
10]. This underlines how urgently more robust
and culturally relevant solutions are required to
address these growing challenges.

The key concern this survey report tackles is the
need of a more comprehensive and exhaustive
approach to employ artificial intelligence
technology in education. Research already in
publication occasionally fails in addressing the
contextual restrictions of artificial intelligence
models, effectively integrating new technologies,
and optimising distance learning methodologies.
These gaps highlight the need of advanced artificial
intelligence methods able to provide more tailored,
flexible, and efficient responses to current issues in
education.

This survey article attempts to evaluate the present
state of artificial intelligence applications in
education, highlight present research gaps, and
propose future lines of research. This work aims to
provide a comprehensive investigation of how
artificial  intelligence  technologies—including
machine learning (ML) and deep learning (DL)—
may alleviate the limits mentioned in present
research and promote more successful learning
environments.

This survey paper stands out for its exhaustive
analysis of the current research environment,
especially with regard to the optimisation of distance
learning and the integration of artificial intelligence
with just invented technologies. Emphasising
specific challenges and limitations, the paper aims to
offer useful insights and recommendations for next
research. Moreover stressed in the paper will be the
capabilities of contemporary artificial intelligence
methods to effectively mix new technologies,
increase contextual adaption, and provide strong
solutions for remote learning challenges.
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To reduce the gap between contemporary research
and practical applications, this survey study suggests
innovative Al-driven solutions that solve the
evolving needs of modern education. Through so
advancing artificial intelligence applications in
education, the paper will help to promote more
efficient, tailored, and adaptable educational
procedures by way of a comprehensive review and
analysis.

2. Various Models on Improving Academic
Excellence

Given its major implications for general national
well-being, employment, and economic growth,
predicting academic success has been increasingly
important recently. Long the cornerstone of research
on academic accomplishment, conventional
statistical methods largely depend on standard
analytical tools and survey-based data. But the
entrance of artificial intelligence (Al) offers new
directions for more correct and scalable forecasting.
Covering 110,627 public high school students for the
academic year 2014/2015, a pioneering study in this
sector used state-of- the-art artificial intelligence
techniques to forecast the academic performance
[11]. Several artificial intelligence and non-artificial
intelligence approaches were assessed in this work
for their predictive capacity of student performance.
The results emphasised how well Al-driven models
could enhance forecast accuracy and provide
legislators significant insights, hence confirming
Al's capacity to manage enormous amounts of data

and deliver complicated insights outside
conventional methodologies.
Another study aiming to forecast first-year

university students's academic achievement [12]
using data mining techniques. Comprising 9,652
students, this study looked over a ten-year academic
record from a Portuguese Higher Institution.
Choosing 68 features associated to socioeconomic
circumstances, past education, and other relevant
dimensions, the study developed and assessed many
models. Stressing the importance of age and past
academic performance, the most successful support
vector machines (SVM) model turned out to be
based on both of these elements thus. The paper
recommended funding programs for at-risk students
and creating monitoring systems to raise academic
performance.

Moreover underlined is how machine learning may
improve university administration decisions [13].
This research proposed a data-driven decision-
making method grounded on artificial intelligence
analysis of curriculum design, graduation rates, and
student data. The model exhibited considerable
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improvements over several parameters, including
outcome ratio (90.72%), performance ratio
(97.62%), and decision-making level (95.51%).
These results highlight how precisely and
realistically wise machine learning may enhance
decision-making  processes, thereby raising
institutional efficiency and effectiveness.

Analysing artificial intelligence and deep learning
(DL) uses in education holistically exposes
significant trends over two decades [14]. Reviewing
more than 400 research papers from esteemed
academic periodicals, the study notes significant
areas of interest and analyses the evolution of
research subjects. The research highlights a shift
from traditional tech-enabled instructional design
towards more advanced topics including student
profiling and learning analytics. Emphasising the
need of continuous communication about
developing opportunities and challenges in the field,
this historical view provides insight into how
educational technology research has evolved and
highlights the growing relevance of artificial
intelligence and data learning in pedagogical
adaptation.

In educational data mining, machine learning
methods have been applied to project student
performance [15]. Based on findings from the
midterm exams for undergraduate students, this
study proposes a method to forecast final test marks.
Comparing random forests, support vector
machines, logistic regression among other
techniques reveals how well machine learning
predictions academic results. Showing the promise
of data-driven approaches to identify at-risk students
and support early intervention, the model has a
classification accuracy of 70—75%. This study helps
to shape learning analysis models and enhances
higher education decision-making processes.
Handling the challenges of academic probation, new
research has focused on developing a warning
system using machine learning techniques [16]. The
approach forecasts academic probationary status of
students by using a lot of educational data. Using
feature generation and selection techniques and
combining a whole dataset from different sources,
the work creates a scalable and adaptable warning
system. The proposed two-stage method using
Support Vector Machine and LightGBM algorithms
yields high accuracy rates (F2-score of over 74% and
92%, respectively). This approach highlights how
machine learning could enhance academic assistance
systems and provide valuable data to enable the
avoidance of student failure.

From student grades to sentiment analysis to
intelligent tutoring to classroom monitoring to
recommender systems, artificial intelligence is now
applied in many domains of education [17]. Leading

1751

in contributions, the United States exhibits a clear
concentrate on student grading and evaluation in a
comprehensive bibliometric analysis covering 2014
to 2022. Notwithstanding advances, the study also
highlights how inadequately artificial intelligence

handles numerous spheres of education.
Emphasising both the advancements and the areas
requiring additional research in  Al-driven

educational tools and applications, this extensive
study lays a foundation for future investigations.
The COVID-19 outbreak led to a widespread shift
towards distance instruction, sometimes known as
Emergency Remote Teaching (ERT [18]). Among
the several problems this shift has shown are
technological acceptance, student involvement, and
teacher burden including technological adoption.
This research offers a multi-criteria decision-making
method for remote learning that evaluates their
effects on academic performance and retention by
way of numerous possibilities. The idea employs a
recommendation system to give teachers and
students individualised recommendations and
weights different options. By tackling these
problems and optimising teaching strategies, one
aims to raise academic performance and retention in
environments of distance learning.

3. Research Gaps

Many times depending on generic datasets, current
models may not fully reflect the particular needs of
different educational environments or student
groups. Many research gaps still exist even if data-
driven approaches and artificial intelligence are
applied in education with great progress. First of all,
even if artificial intelligence methods have shown
promise in helping decision-making and academic
performance prediction, more complex and
contextualised  models  considering  various
educational settings and individual characteristics
are still much needed.

Second, although including innovative technologies
like augmented reality (AR) into education shows
promise, its effectiveness across many learning
environments and educational situations is yet
insufficiently studied. Studies have primarily
focused on evaluating AR apps by themselves,
without considerable consideration of how new
technologies interact with present pedagogical
structures and student support networks. Table 1 is
the summary of Al techniques used for academic
achievement. Accelerated by the COVID-19
outbreak, the shift to distance learning has also
shown some challenges including technical
acceptance and student participation. Still, more
study is required to verify
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Table 1: Summary

Method Aims Problem Methodology QOutcomes
Al Techniques | Predict academic | Traditional Utilized state-of-the-art Al | Improved prediction
for  Academic | achievement  of | methods are | techniques and compared | accuracy and provided
Achievement high school | limited in | with  non-Al  methods; | actionable insights for
[11] students in | handling large | evaluated effectiveness ona | policymakers.
Portugal. datasets and | large dataset of 110,627

providing precise | students.

predictions.
Data Mining for | Predict academic | Challenges in | Analyzed a dataset of 9,652 | SVM model provided

First-Year success of first- | identifying at-risk | students; used  feature | best performance;
Success [12] year university | students early and | selection and  various | recommended study
students. providing models including SVM; | support groups and
effective support. | conducted sensitivity | monitoring frameworks.
analysis.
Machine Enhance Inefficient Analyzed student data, | Achieved high
Learning  for | management decision-making graduation  rates, and | improvement in
Strategic decisions in higher | processes due to | curriculum design; | outcome, performance,
Decision- education lack of precise and | employed machine learning | and  decision-making
Making [13] institutions. actionable  data | methods to  improve | metrics.
insights. decision-making metrics
Al and Deep | Analyze research | Tracking the | Conducted bibliometric | Highlighted major
Learning trends and | evolution and | analysis of over 400 articles | trends, research themes,
Trends [14] applications of Al | impact of Al and | from major educational | and areas  needing
and DL in | DL technologies | journals; identified research | further exploration in Al
education. in education over | themes and  historical | and DL for education.
time. trends.

scale student data.

with feature generation and
selection techniques.

Predicting Predict final exam | Need for effective | Compared performance of | Achieved classification
Academic grades based on | models to predict | various machine learning | accuracy of 70-75%;
Achievement midterm exam | student algorithms (random forests, | contributed to early
with  Machine | scores. performance and | SVM, logistic regression, | prediction and  risk
Learning [15] identify  at-risk | etc.) on a dataset of 1,854 | identification.
students early. students.

Academic Develop a warning | Challenges in | Built a two-stage warning | Achieved high F2-
Warning system to identify | predicting system using  Support | scores (over 74% at
System  Using | students at risk of | academic Vector  Machine  and | semester start and 92%
Machine academic probation and | LightGBM algorithms; | before final exams);
Learning [16] probation. managing large- | created a scalable dataset | provided a flexible and

scalable system.

Distance
Learning
Alternatives
[17]

Assess alternatives
and effectiveness

of distance
learning in
improving
academic
performance and
retention.

Challenges in
technological
adoption, student
engagement, and
managing remote
learning.

Developed a multi-criteria

decision-making ~ model;
evaluated and assigned
weights to different
distance learning
alternatives; provided
recommendations to

students and teachers.

Enhanced academic
performance and
retention through
customized

recommendations and

optimized strategies.

Data Utilization
by Speech-
Language
Pathologists
[18]

Maximize student
outcomes through
effective use of
existing
educational data.

Need for effective
use of data to
support  students
with speech and
language
impairments.

Reviewed methods for data
collection and integration
from  various  sources;
explored techniques for
monitoring progress and
developing intervention
plans.

Improved intervention
plans and  student
outcomes through data-
driven approaches.

whether models of multi-criteria decision-making
aid to maximise distant learning strategies. We
should evaluate these models with different student
populations and in diverse learning contexts. The
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value of data use by specialist professionals such as
speech-language pathologists (SLPs) is fairly
significant. Effective data collecting and analysis
methods suited to specific student needs and learning
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outcomes will help to maximise the impact of these
interventions.

4. Need for Al

Machine Learning (ML) and Deep Learning (DL),
the Artificial Intelligence (Al) offers enormous
opportunities to close knowledge gaps and advance
teaching approaches. Al technology can increase
predictive accuracy and hence offer more tailored
and contextually relevant insights by means of
analysis of complex and large educational data.
Machine learning methods enable to ensure that
therapies are tailored to match specific criteria rather
than dependent on general assumptions by
enhancing  prediction models for  student
performance. Handling vast amounts of unstructured
data allows deep learning to help to elucidate student
behaviour and learning patterns. This capacity
determines the development of increasingly
sophisticated tools such intelligent tutoring systems
and recommender systems that fit different learning
contexts and educational settings. Deep learning will
enable legislators and educators to have a more
comprehensive view of student growth, therefore
supporting fast and effective actions. Atrtificial
intelligence helps to decrease the distance between
innovative technologies like augmented reality and
practical learning resources. Artificial intelligence
combined with augmented reality lets educators and
researchers create flexible and immersive learning
environments that fit many learning styles and
increase involvement. Al-driven models can
maximise distant learning strategies and provide
specific recommendations for improving learning
outcomes by means of analysis of student
interactions, engagement levels, and performance
criteria. This approach not only addresses current
issues but also gets educational systems ready for
future disruptions.Machine learning methods
enhancing prediction accuracy and personalising
capacity help to identify at-risk students more
effectively and support them. One of the new
technologies that deep learning can assist to integrate
and create flexible learning environments fit for
several learning modes is augmented reality.
Furthermore, artificial intelligence could greatly
assist to maximise distance learning strategies by
providing useful guidance to improve learning
outcomes by means of analysis of engagement and
performance statistics.

5. Limitations of Existing Research

Many of the present studies employ artificial
intelligence and machine learning techniques on
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large datasets, which might not fairly represent the
range of learning environments and student needs.
Predictive models developed in one geographic or
educational environment, for example, could not be
instantly relevant to another depending on
curriculum,  teaching approach, or student
demographic. This lack of contextual flexibility can
limit the generalisability and effectiveness of the
research outcomes.

Research on emerging technologies like augmented
reality (AR) occasionally focus on independent
evaluations of these tools without enough
connection to present educational systems [19].
Little is known on how AR interacts with traditional
teaching approaches and shapes various learning
environments. This leaves a knowledge vacuum on
how best to include these technologies into different
learning environments to enhance the outcomes of
education.

Motivated by the COVID-19 outbreak, the quick
shift to online learning has exposed several
challenges including technology acceptability,
student participation, and effective evaluation
techniques [20,21]. While various studies have
proposed multi-criteria decision-making models for
optimising distant learning, these models sometimes
need extensive validation across several educational
contexts and demographic groups [22]. Even it is
studied well in different applications [26-37].

6. Summary of Findings

Artificial intelligence (Al) into educational systems
presents a transformational potential to enhance
administrative processes, teaching, and learning.
This survey essay investigates the current state of
artificial intelligence applications in education with
specific focus to significant advancements and
flagging up essential research  challenges.
Examining present research and pointing out flaws
has enabled us to underline the need of more
research and creativity in this field.

New research reveal how much artificial
intelligence could enable to progress several
aspects of education. Forecasting academic
achievement [11], analysing factors affecting
student success [12], and supporting educational
administration decisions [20] using artificial

intelligence techniques has proven rather
successful [23] [24].
e These advancements highlight how well

artificial intelligence could provide unique, data-
driven insights that might significantly influence
educational outcomes [25].
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7. Conclusion

Dealing with these challenges highlights how
urgently  developed artificial intelligence
techniques—especially in respect to Machine
Learning (ML) and Deep Learning (DL)—are
needed. Through providing more sophisticated and
contextually relevant insights, artificial intelligence
technologies could help to remove present
limitations. Machine learning methods enhancing
prediction accuracy and personalising capacity help
to identify at-risk students more effectively and
support them. One of the new technologies that deep
learning can assist to integrate and create flexible
learning environments fit for several learning modes
is augmented reality. Furthermore, artificial
intelligence could greatly assist to maximise
distance learning strategies by providing useful
guidance to improve learning outcomes by means of
analysis of engagement and performance statistics.
Accepting artificial intelligence technology will help
to advance educational research and practice, solve
current problems, and prepare one for future
changes. All things considered, the continuous
research and application of artificial intelligence in
education have significant potential to modify
learning possibilities and raise results. By bridging
the gap between present research and practical
applications, Al can provide more efficient, tailored,
and flexible educational solutions, so contributing to
better educational quality and equity.
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