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Abstract

A thorough summary of current scientific research on the disruptive impacts of artificial intelligence on
education is provided by this systematic review. In order to obtain significant insights, this study examines a
sample of 12 academic outputs from the post-pandemic era, taking into account the explosive growth of Al
integration in education over the last three years. Despite the fact that earlier research has demonstrated the
potential benefits of Al for educators and learners alike, little is known about the specific applications of Al in
the classroom. Therefore, the purpose of this research article is to examine the advantages and disadvantages
of integrating Al technologies into education, as well as the educational level at which these tools are most
frequently used in teaching and learning, and the features of the models that are currently in use. Although
there isn’t many research on this important subject, the ones that are now available provide current
information on the knowledge, tools, actions, and repercussions of Al systems in education. The results show
that students' conceptual understanding of artificial intelligence, robotics, artificial neural networks, and
computer science, as well as the development of other critical skills like creativity, literacy, cooperative
learning, and emotion regulation, have all significantly improved thanks to Al tools. Lastly, new avenues for

investigating Al in education are discussed.
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Introduction

In addition to propelling the current shift to an era
of advanced manufacturing over the last ten years,
digital technology has also been a major factor in
the emergence of the Industrial Internet of Things,
which represents the convergence of cyber-
physical systems and the integration of digital
technologies in industrial processes. The evolution
of digital technology has, for over fifty years, been
projected by Moore's law (Moore, 1998) to boost
not only the efficiency and performance but also
the operating capabilities of numerous devices and
gadgets.

[1] As a result, technology is essential in changing
people's  views and behaviours  toward
sustainability because it can inform people about
their carbon footprint and help them make more
informed decisions. On the other hand, to
effectively address this issue, a green IT curriculum
must be implemented at the secondary school and
higher education levels due to the notable lack of
awareness regarding climate change concerns and
their  connection  with  digitalization and
technological innovation.

However, regardless of a country's degree of
development, the COVID-19 pandemic has slowed
down the rate of digital transformation, as shown

by its negative consequences on economic
growth.[2] Among a number of variables, such as
trade openness, foreign direct investment, and
macroeconomic  stability, the degree of
digitalization stands out as one of the important
determinants of competitiveness, having a major
impact on a country's economic growth. However,
in order to have a beneficial effect on economic
development, this element needs to be handled by
highly educated labour. In addition, the COVID-19
pandemic has forced educational institutions to
quickly investigate creative solutions in a
condensed amount of time, and the self-isolation
period forced all instruction to be transferred
online.

With so little time to consider the complexities of
education, learning has been disrupted for about
one billion pupils as a result of the global closure
of schools and institutions in reaction to the
pandemic.[3] The abrupt transition from
traditional classroom settings to online learning
environments has caused a paradigm shift in
education, which has contributed to the adoption
of open innovation and Education 4.0.

Thus, in terms of infrastructure, Education 4.0
refers to the availability of state-of-the-art learning
environments, software, and apps that support a
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new educational paradigm that is typified by
interaction between humans and machines
Because it can personalize learning experiences,
artificial intelligence (Al) in education has grown in
popularity among educators and researchers.[4]

1.1 Rationale, Objectives, and Research Issues
With the goal of pro-actively meeting students'
changing needs and wants, education is
consciously incorporating new technologies and
paradigms into its operations, resulting in a
significant transformation of the area Furthermore,
the COVID-19 pandemic has highlighted the
importance of utilizing cutting-edge technologies,
putting new educational approaches into practice,
and rearranging traditional learning environments
and procedures. This shift might be facilitated by
the combined use of augmented reality and
artificial intelligence, which would open up a wide
range of educational opportunities and benefits.

[5] There is a lack of evidence regarding the use of
artificial intelligence (Al) in education through
public policies, despite the fact that many studies
have examined the implications of Al for future
education. Therefore, the goal of this study was to
perform a systematic assessment of the literature
in order to critically analyse the corpus of
knowledge and research that has already been
done on the application of artificial intelligence (Al)
and augmented reality in education within the
parameters of public policy laws. Furthermore, this
systematic study investigates the implications of
the COVID-19 pandemic for the prompt adoption
of educational policies pertaining to the
integration of education.

Research Question 1 (RQ1): What are the benefits
of combining and incorporating artificial
intelligence in to the classrooms.

Research Question 2 (RQ2): What are the primary
dangers and threats connected to using Al into
education?

Which nations have produced the largest corpus of
study on this topic, according to study Question 3
(RQ3)?

Which educational phase is the application of
artificial intelligence in education more frequently
noticed in, according to Research Question 4
(RQ4).[6]
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Al in education

The amount of research that has been published
on this topic has increased in tandem with the
growing use of Al technologies in education. [7],
for instance, recognized four important roles that
Al plays in the educational setting, improving the
overall effectiveness of the processes involved in
learning, training, evaluation, and management.
They disclosed that Al is capable of the following:
(1) assigning tasks based on a person's aptitudes;
(2) facilitating conversations between humans and
machines; (3) evaluating student work for helpful
criticism; (4) enhancing flexibility and interactivity
in the digital sphere; (5) offering adaptable
teaching methods;
enhance the instructional competencies of
instructors; (7) facilitate the professional
development of teachers; (8) offer automated
assessment; (9) forecast student performance; 10)
enhance the functionality of the educational unit
management platform; (11) offer a convenient and
customized service;

Understanding the characteristics and components
of Al within the context of Education 4.0 and open
innovation competences has also been partially
aided by earlier research. According to Mollick and
Mollick (2023), for instance, well-designed Al
applications can increase teachers' capacities,
improve learning, and support evidence-based
teaching practices. As such, they are important
tools for advancing teaching and learning practices
in the classroom—as long as they are used
carefully and thoughtfully. Similarly, through
personalized engagement on purposeful tasks, Al-
driven chatbots offer a plethora of chances for
preservice teachers to enhance their pedagogical
competencies.[8]

Moreover, Jiahong and Weipeng (2022) carried out
a thorough analysis to examine the impact of
artificial intelligence on early childhood education
(ECE). The study's findings demonstrated a
noteworthy improvement in kids' conceptual
understanding of Al, robotics, informatics, and
automated learning systems. Additionally, kids'
complementary skills—like creativity, self-control,
teamwork, reading comprehension, and
computational problem solving—also showed
improvement. These results are consistent with
recent research.[9], which also showed that
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learning outcomes, commitment levels, mental
workload, and confidence and self-assurance of
students are all significantly improved by the
intelligent conversational agent, according to their
model.

Furthermore, the implementation of artificial
intelligence (Al) chatbots can create a positive
reading environment, attract students' interest,
and help them become more engaged in the
learning process. The majority of ongoing research
focuses on evaluating the effects of ChatGPT, an Al-
powered chatbot created by OpenAl and released
in November 2022.

Building on OpenAl's core models, GPT-3.5 and
GPT-4, ChatGPT has been improved through the
application of superintended and underlying
learning methodologies. ChatGPT has a lot of
potential uses in the field of education and
training, such as: (1) creating engaging lesson plans
and educational materials based on the needs and
preferences of individual students; (2) giving
students timely feedback and direction throughout
their educational journey; and (3) creating
educational materials that are engaging.[10]

Methodology

This section clarifies the research methodology by
providing an insightful perspective on the current
systematic literature review approach's selection
as well as the methodical procedure that led to the
development of the findings and inputs reported in
this study.

Methodology Framework

A systematic review of the literature was
conducted in accordance with the Statement of
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) standards in order to
address the research queries indicated above and
achieve the set objectives.

[11-14] A meta-synthesis was determined to be the
best course of action due to the wide variety of
experimental studies, reports, assessments,
recommendations, and speculative inquiries that
fall under the umbrella of artificial intelligence in
education. The acceptance of the PRISMA
declaration was spurred by its well-established
reputation as a method that is extensively used in
a variety of subject areas, including education, to
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deliver thorough insights, in addition to its strict
requirements and principles.

A thorough search approach was used, combining
a wide range of terms from three well-known
databases: Web of Science (WoS), SCOPUS, and
Google Scholar, in order to do an investigation that
adheres to scientific standards. Using the WoS and
SCOPUS databases, for example, produced the
most correct and pertinent documents, which is
consistent with their acknowledged status as high-
impact scientific databases. [15-18]

Meta-analysis Process

The data was gathered between May 2021 and
May 2023 in order to cover public policy about the
use of Al technologies in education before and
after the pandemic crisis. A thorough and
pertinent search formula was utilized to examine
the body of research on artificial intelligence in
education, covering a broad spectrum of subjects
and educational levels. The following search term
was used because of the subject's multidisciplinary
nature:

"("artificial  intelligence') AND (‘Al') AND
('education' OR ‘school' OR 'teach' OR 'college' OR
‘student' OR 'learn' OR 'policy')”. [19-22]

Figure 1 presents the whole procedure for finding
scholarly material using database searches,
following the detailed stages and
recommendations provided in the PRISMA 2020
Checklist. Initially, a total of 230 studies were
obtained from the three databases (46 from
Google Scholar, 104 from SCOPUS, and 80 from
WoS). There were 152 items in the pool of papers
that needed to be screened after 78 of these were
determined to be copies and were removed from
the study. [23,24]

The main requirements for inclusion were the joint
use of Al tools and applications, direct applicability
to the academic process, and the incorporation of
research syntheses, educational Al tool creation,
empirical investigations, or theoretical
contributions. Out of the 152 documents, 117
were removed from the study because they did
not fit the predefined research criteria. We were
able to secure the remaining 35 documents for
additional review. Eighteen more studies were
excluded after supplemental examination for not
meeting the predetermined research criteria.

203



Journal of Harbin Engineering University
ISSN: 1006-7043

Consequently, 17 papers in all were included in the
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evaluation and thoroughly examined. [25-28]
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Figure-1: PRISMA flow diagram [44]

Findings

A thorough summary of the 17 papers that make
up this research is given in Table 1, which also
includes information on the author(s), authors'
nation, publication year, study title, inquiry aims,
study design, participants,

Al applications used, and important results. A
thorough grasp of the main features and

conclusions of each study is made possible by the

table, which provides a thorough description and

set of features for each.
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Author|s)
Year!
Country

Chiu et al.
(2023),
H{H’u Il'.mg

Denes
[2023), UK

Gennari et
al. (2023),
Iy

Iu-Sitan et
al. (2023),
Talwan

Jiahong
and
Walpang
[2022],
China

Jiahang
and

Welpang
(2023),
China

Table.1: Descriptive data of the incorporated articles [44]

Artiche title

Syslemanic

literature review on

opportunities,

chaliznges, and
Lire:

resaanch
recommendations
of antificial
inteligence mn
education

A case study of
using Al for
General Certificate
of Secondary
Educabon

[GCSE) grade
predicton in a
sedechve
independent school
in England

Dresign for social
digital weli-being
with young
generations:
Engage thern and
make them reflect

Dheciaion-guided
chatbots and
cogitive styes in
interdisciplinary
learring

Artificial mteligence
In early childhood
education: A
sCoping review

A systemabc
rendew of
Integrating
computatonal
thinking in early
chikdhood
education

Research Alms

Understand the
opportunites and
challenges of AlEd
by examining the
Wterature from the
Last 10 years
(2042-2021)

Al models as
asgsasament
iools

Promede educabion
o responsible
design a8 a8 key for
digital social well-
Ebeing

To scrutiniss the
impact of this Al-
based learming
model on leaming
OUbCOEsE,
enthusiasm,
collectve efficacy,
classroodm

the leaming tactic,
and menital
workload of
leamears with
diverse reasoning

ayles,

To evaluate,
synthesize and
display the latest
Merature on Al in
early childhood
education.

How 1o effectively
ieach and leanm
computational
thinking in early
childngod
education.

Design Participant(s)
Systermatic .
reew study | W02 Sludies
Ofqual M=1560
algorythm students
rrveded, (secondary
Questionnaire | school)
MN=24 sludenis
(1718 year-
:ﬁ”;:";:;m' olds, second-
last year of
high-gchoo)
M=T1
Cluasi-
sludents,
Sxpenment | junior high
school
Scoping .
redew MN=1T arches
Systernatic MN=26 siudes
resiew study | (2010-2022)

Al tools

Asgasarment
Sysbem,
Prediction
Model,
Robobic

language
futor,
Aulomabc
sconing toal,
Chatibeot,
Teaching

Sysbem,
Braills futor

Machine

leaming
model

IoTgo

phygltal
toolkit

Dacision-

chalot

Zhoral,
WeChat
remote
caonral,
Teachable
Machane,

t:ngnlmaz;te-a
Al platform,
and PlushFal

Bee-Bots,
Dalsy the
Dinosaur,
Haodalla,
Coding bots,
Aphud's Toys,
Matatatal,
CHERP, and
Cubeatio
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Main findings

Al tachnologies play Mumerous
roles in the key educabonal
domains. Also, they provide T
leaming aftermaths of AIEd, and
10 major provocations.

Mumerical models alone are not

yet sultable io replace public
EEAME.

Tesns were glso able to critically
replicate in dessgn for sociatal

digital wall-being.

The advantage of the
contingency-based guided-
exploratory leaming mode o
multimadal learning, which could
be & good approach for
cultivating atudents’ leaming
achievements in multimadia
leaming.

Al educabonal robals can
integrate different disciplines of
knowiedge and multiple
technoleges samultaneously to
greatly enrich children's lsaming
BNETENGeS.

With age-approgaiate
Instrucional design, children
could develop early concapts
and skills of computational
finking, as wedl as other related
gkillls such as communication,
collaborabion, and problem
solving.
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Authors)l
Years
Country

Joksimavic
atal
(2023),
Austrakia &
Germarny

Kasneac et
al. (3023,
Germany

Kolade and
Cravosend
(2022), UK

Liu et al.
(2022),
Talwan

Mizumoto
and Eguchi
(2023),
Japan &
NEEN

McGrath et
al. (3023},
Swaden

Article title

Opponunites of
artificial inteligence
for supporting
complex m-
aodving: Findings
frorm & scoping
review

ChatGRPT for good ¥
On opportunites
and chadenges of
large |angusge
madels for
education

Employment 5.0:
The wark of the

future and the
future of work

An analysis of
chadren’ inberachion
with an Al chatbot
and it impact on
their interest in
reading

Exploring the
potental of using
an Al languages
madel fior
autormated essay
scoring

University teachers’
percaptons of
responsibdity and
artificial inteligence
in hégher education
- An experimental
philogophical study

Research Alms Design

Investigate the

opporbunises of Al
for

complex profkem-
sohing.

TEREw

Investigate how
these models can
e used fo creats
aducatonal
material, anhance
ghident
commitment and
communication,
and personalize
education

A PEMNCEE.

Soopang
e

Ta highlight often
conflicting wiews
abaut tachnobogy
ownership, work-
less uinpla,
education reforms
and the imperatve
of human centhcy
in appropriation of
technology.

To understand the
features of &
chathat built with
artificial
intelbgence
technologles as a
boak talk
companion, and 1o
sunvey the noba of
thi interaction in
shudents’
commitment and
attartsnn in
reading.

Syaternatic
ressew study

Expariment

To evaluate
ChatEPT's
reliability and
accuracy in
perfonming
automated essay
scoring (AES).

Experiment

Ta imvestigate
unlversity teachers’
relationships with

ermenging
technologles by
focusing on the
uptake of artificial
intelligence in

higher education
practices.

Onling survey

Participant(s)

MN=3E studies
(2018-2023)

M=23 studies
(2016-2023)

M=EE studies
(2011-2022)

N=EE sludenis

{11-12 year-
olds; 6 weeks)

M=12100
English essays
(TOEFL11)

HN=184

unisersity
teachers

Al tools

Soclal robots,

Chatois

Large

language
modals:

GFT-3,
BERT,
BLOOM, TS,
RoBERTa

Collaborative
nolols,
Digital twina,
Cyber-
physical
aystams,
Chatbots

Chathat

including 157
books (Based

on the
Gooqghs
Achons
Console
framework)

Al language
model

ChatGPT

Leaming
analytics
aystarna, Al-
driven
aasesament
tools,
Automated
ahaort-answer
grading
ayatanms
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Main findings

Thee collaborative interaction
bebwesn humans and machnes
in eomplex problem-salving
tasks exhibis promising
potential for enhancng the
efficiency and effectiveness of
problem-sofving across diverse
practical domains.

Thee utilization of large languesgs
rmadels in the field of education
necesatates the cultivation of
competandes and lilerackes by
educators and keamers alke,
SNCoMpassing 8 compreheanshe
understanding of the technodogy
itaelf, a5 well &3 fs kmitations
and polential wulnerablliies.

In addition to embedding digital
skills throughout the training
casmicula in the forrmal training
COUNSES, MOME MeSounces in
furnsding and tire allocabon mneed
o b injected into the
programimes fior continuing staff
develaprment.

The engagement of students in
cofversabonal mteractions with
e chaiisot resulted In &
saratained beved of sibuational
Interest pertainng 1o the vake
dimensson. In contrast, students
who did not engage in e book
talk with the chatbot expenenced
a substantial decine in their
lewed of interest.

Automated essay scoing (AES)
systems can keverage artificial
intefgen ce (Al) language
rpdels, such as ChatGPT, o
enhance their walkdity and
reliability In assessing and
providing feedback on wiitien
texts across various domainsg
and contexis.

Al litaracy was reported io be
low among the university faculty,
y&t a conssderable proporton of
mem parcerved Al 83 a potental
tecilitator of mare inchesbe
student support systems. Faculty
development programs may be
required o enhance their
awarenass and undarstanding of
the implications of Al
technoksgees for thelr pedagogy,
and o equip them with the skilis
and competencies to effectwely
ubilise the emerging technologles
in their practice.
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Discussion

This study provides a comprehensive analysis of 17
WoS and Scopus publications published between
2021 and 2023 in various nations. This analysis
enables us to identify whether or not artificial
intelligence (Al) technologies have detrimental
effects on educational outcomes as well as
potential countermeasures. The examined articles,
in general, demonstrate the effective integration of
a variety of Al tools into instructional practices and
provide a thorough explanation of the elements
and traits of their Al-based chatbots that assist
with  decision-making. Papers use various
methodological [33-37]

strategies to look into how big language models,
particularly chatbots, affect teachers and students.
Recognizing the current study's shortcomings is
also necessary. First, the study findings could not
be perfect because of the small sample size of
documents used in this investigation. Second, it's
possible that we overlooked significant articles
from other scientific languages because our
synthesis of earlier research only included English-
language papers. [41-43]

Conclusion

The COVID-19 pandemic has brought to light how
crucial it is for educators and students to be
prepared for Al in order to use and select Al
technologies intelligently. Education systems
around the world must support their transition to
Industry 5.0 by developing 21st century
competencies like resourcefulness and logical
thinking, curiosity and resilience, affective and
interpersonal skills, and metacognitive skills. While
the digital revolution in education gave rise to new
issues like the digital divide, a lack of skills, or even
misuse of Al instruments.

Digital exclusion could only be overcome by the
thoughtful adoption of educational policies that
regulate the integration of Al technologies in
education, taking into account the social and
ethnic obstacles underlying poverty and a lack of
education for many people living in developing
countries Thus, teaching digital skills in an
integrated manner may enhance teachers' abilities
in terms of classroom management, mental
stimulation, and creating a happy atmosphere
Furthermore, it seems that students are able to
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participate in the educational process at a deeper
level when teachers are directly involved in digital
media-related teaching activities.

We may conclude from this systematic review that
there are a minimum of three approaches to
integrating Al into education. Firstly, customized
learning activities for students can be supported by
Al-based e-learning systems (e.g.,, massive
language models), which can also increase
students' motivation and level of interest. Second,
Al technology can help teachers focus more on
teaching and less on developing instructional
content by offering personalized lesson plans and
diagnostic questions Third, Al-powered
educational robots can enhance children's learning
experiences and abilities through an
interdisciplinary approach, particularly in the areas
of complex problem solving, human-machine
interaction, computational thinking, and critical
thinking.
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