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The operations of many industries, such as banking, insurance, energy, healthcare, and retail, have been improved and
transformed by the application of artificial intelligence. The education sector is the particular one which has more potential for
artificial intelligence and its applications. Universities and colleges are currently facing a number of challenges, including high
rates of dropouts and student disengagement in their classes, as well as the failure of traditional learning techniques in the face of
ongoing outbreaks. Major issues in the educational sector can be resolved by the proper application of artificial intelligence and big
data, which can facilitate learner-centred approaches as per the needs of today’s era. This can be better described as a personalised
learning approach, in which the needs of each and every student can be considered and education can be provided uniquely for
them. In this way, the educator can provide a better learning experience according to the needs and ability of the learners/students.
Thus, it also assists in enhancing the motivational level of the learners and minimising the dropout rates of the students. The main
purpose of the study is to examine the role of artificial intelligence and big data in the adaption of the E-learning system for
imparting better education facilities to the students of various colleges and universities situated in Saudi Arabia. The sample
dataset for this study was collected through a purposive sampling technique from the 290 students enrolled in numerous higher
educational institutions. The collected data were analysed using SPSS and SmartPLS 3 software. The findings of this study reveal
that AT and big data assist educators and students as well to run the teaching and learning process smoothly even in the period of
an ongoing pandemic at the higher levels of the education system. It also explores the educational inferences of transpiring
technologies in the ways of students’ “learning and institutions” teaching and their adaption. In recent eras, technological
evolution and an increase in the adoption of latest technologies in the field of higher education have been scouted to forecast the
essence of higher education globally in the near future, where AI will be the gist for universities. This study reveals some issues
faced by higher educational institutions and students related to the adaptation of these technologies for learning, teaching,
administration, and student support. The implications of the present study will be helpful for students and teachers to access
educational resources effectively and for educational institutions to improve the efficiency and personalization of learning tasks.
Furthermore, it will allow students to get more time with their respective teachers.

1. Introduction

The emanation of big data, artificial neural networks, ma-
chine learning, and cloud computing has allowed techni-
cians to generate an apparatus that can replicate the
intelligence of a human. Based on the mentioned

technologies, this study refers to the apparatus capable of
observing, reacting, learning, recognizing, and resolving
issues such as artificial intelligence. These technologies will
bring the revolution to workplaces in the near future.
Likewise, where artificial intelligence can connect and assist
people to execute at their highest levels, this is appearing as
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the upcoming innovative transformation. Many consider Al
as a “driver” who is intrinsic to the “Fourth Industrial
Revolution,” even though it may be the “Fourth Revolution
in Education.” The school curriculum also has Al as part of it
now. Since the E-learning and offline learning methods are
different, students’ learning evaluation is difficult to do by
using offline educational development techniques [1].
E-learning overcomes the issues related to time and space as
the number of students is greater and the process of learning
and learners’ behaviours are complicated. In the traditional
method of teaching, the evolution of students was measured
by their home assignments’ accomplishments and exami-
nation results. The students’ behaviour in the process of
learning cannot be evaluated properly in time. Evaluation in
online learning by the use of techniques of “big data analysis”
can trace and use data of students related to their learning,
which can also be calculated in a scientific way, so that
learners’ performance can be evaluated timely and accu-
rately [2]. On the one hand, it assists educators in reducing
the burden and improving the effect of their teaching; on the
other hand, students can have a better understanding of their
learning situations, which encourages learning behaviours.
Artificial intelligence education evaluation is a vital link in
the E-learning process. Through the process of learners’
evolution, there could be enhancement to monitoring and
teedback of the learning outcomes and improvement in the
relative separation of E-learning systems, whereby the stu-
dents’ learning abilities can be intensified. An instruction
assists learners to sustain their long-term learning enthu-
siasm and direct and promote learning and also upgrades the
capability of learners to learn freely, thus enhancing the
learning standard and shaping learning as a voluntary be-
haviour. It is also useful for educators and artificial intel-
ligence teaching [3].

As a subset of artificial intelligence, machine learning
focuses on developing computer systems that can grasp and
adjust to data mechanically [4]. Machine learning algorithms
can assist in getting the latest insights, solutions, and pre-
dictions to design the requirements and conditions for every
individual. The processes of machine learning can obtain
precise outcomes and assist in knowledgeable decision-
making with the accessibility of a vast amount and intense
standard of “input training data.” [5, 6] These “data-intensive”
machine learning techniques are situated at the convergence
of artificial intelligence and big data and are able to improve
the services and efficiency of education, as well as many more
areas including government, commerce [7], and science.
Artificial intelligence has been growing in the education
sector because of its strategic value. As per Loeckx, Al can be
used as a potent learning tool which reduces the burdens of
teachers and learners, thus assisting students in getting
learning experiences effectively [8, 9]. There are numerous
chances for the growth of AI uses in the educational sector; as
in recent times, there have been many reforms in different
fields such as digital resources, gamification, and personalised
learning experiences in the education field. For instance, the
modelling prospects of artificial intelligence methods have
been utilised consistently to extend adaptive and reactive
capabilities for the evolution of “individualized learning”
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environments as a redress for the inadequacy of educators
using the application of “intelligent tutoring systems (ITSs).”
Personalized learning experiences are provided by ITSs in
four manners: (1) “monitoring students” input,” (2) “deliv-
ering relevant tasks,” (3) “offering effectual feedback,” and (4)
“applying interface communication between the man and
computer.” [10]

The teachers have been worried if the application of
artificial intelligence challenges their positions. On the
contrary, educational practitioners and researchers have
been discussing the learning and applications of AI. Some
think that development in artificial intelligence would
challenge or replace educators as a lot of other jobs have been
replaced by automation. Students’ perspectives and attitudes
towards these changes are also part of the emerging chal-
lenges, whereas a number of students who can be considered
as “digital citizens” are able to support [11]. However, many
experts and scholars in Saudi Arabia and in other countries
have embraced a positive outlook for artificial intelligence in
education. The implementation of artificial intelligence in
education has a long way to mature since Al technology is
still growing and evolving [12]. This research propounds the
role of the Al teaching system by using big data analysis
methods, presuming pertinent researchers for the analysis of
learning and general big data techniques [13].

2. Conceptual Development

The evolution of Al systems arose in the 1960s and 70s with
the growth of heuristic programming techniques and the
first neural networks and the establishment of situation
control techniques for wide-ranging systems [14]. At
present, artificial intelligence has no perfect definition,
though it is interpreted on the premises of distinct per-
spectives of modern science. From the information
approach’s viewpoint, artificial intelligence is considered an
important field of information technology from the main
task of intelligent computer systems” development to solve
the problems that have been solved by the human mind,
such as reasoning, problem-solving, and language under-
standing [15]. In order to cope with the upcoming oppor-
tunities and challenges brought up by the big data wave and
artificial intelligence evolution, academicians, policymakers,
and educators must be involved in constructive collabora-
tion. We all need to work together to bring up the important
competencies and necessary skills in learners. There is a need
for joint effort across different disciplines and branches. The
aforesaid growth in educational technology and its struc-
tured transmission to commercial products will be beneficial
to the industry and researchers [16]. Governments and
businesses would also benefit from a legislature that prompts
technology markets while protecting the data and privacy of
users [17]. Prioritizing educational refinement and allowing
eminent adoption of a curriculum based on enhanced
technology would be fruitful for policymakers and acade-
micians [14]. The implementation and advancements of big
data and artificial intelligence technologies in education are
driving the development of future trends among policy-
makers, researchers, and industry stakeholders. Therefore, it
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is necessary to consider “projections and challenges” in the
long term [18].

It is important to understand the individual dissimi-
larities when generating pedagogical tools for targeted in-
dividual learners and also to customise education as per
individual requirements on various platforms [19]. Accurate
and abundant personal data can be collected by intelligent
educational systems using Al techniques and big data. Data
analytics [20] can identify the learning structures of students
and their specific needs. There are research gaps, emerging
trends, and disagreements in the merger of big data and Al
into educational research. Therefore, in-depth and consci-
entious knowledge of individual needs is required, which
could be utilised to make the learning personalised and at
scale and in real time [21].

Commercialization of educational instruments and sys-
tems has its own distinctive challenges, as do the academic
and scientific aspects of Al and big data in education [22]. A
number of countries have endeavoured to stimulate devel-
opment found on innovation by using intensified technology
transmission and encouraging “academia-industry” alliances
[23].

3. Review of the Literature

The ability to perform several human cognitive tasks on a
computer was named “artificial intelligence” by John
McCarthy in 1955. These tasks are reasoning, learning,
problem-solving, and communicating. Koper and Tattersall
[24] explained Al as a title to outline a vast collection of
various technologies and algorithms (e.g., machine learning,
NLP, data mining, and neural networks). In the former
phase, artificial intelligence in education refers to “intelligent
tutoring systems,” aimed at finding solutions to issues such
as increasing operator performance automatically. At
present, Al is described as a technique to use big data to carry
out difficult tasks [25].

Though it has been set to progress in the phase of human
application evolution, Al is still in the early stages of unifying
Al and education or teaching practices. Koparan [26] ex-
amined four types of Al education applications that have
caught the attention of various researchers [26]. The “in-
telligent learning system” can provide “personalized cour-
ses” according to students’ language, emotional state,
knowledge structure, and learning style, as well as some
other characteristics to attain the goal of “one person, one
lesson schedule” and create a personalised learning atmo-
sphere based on feedback to meet various demands of
students. Some “automatic evaluation systems” rest on
“natural language processing technologies” such as “Project
Essay Grade, e-rater, IntelliMetric, MyAccess, Criterion, and
Pianjiao.com” which have been created swiftly, by which
correction and homework grading can be acquired quickly.
Educational robots are becoming common rapidly in the
education field as a powerful tool of learning [27]. Research
and analysis on the present scenario and future evolutionary
trends of Al education and teaching applications are being
conducted by many scholars in China also. Ikedinachi AP
and others, for example, have introduced the Al’s future and

education in the learner model field, as well as discussion
and anticipation for the consolidation and teaching model
field’s applications and certain learning fields [28].

Research on the six disciplines of expert systems such as
“robotics, machine learning, natural language understand-
ing, artificial neural networks, and distributed artificial in-
telligence” had been conducted by the Williams. These have
been mostly used in education, and the Williams also dis-
covered their applications in the education area. Burton
explored that the present “artificial intelligence + education
industry” approach mostly sticks to the severance of the
primary educational links and allows technical support in
the practise association, development, teaching-learning
processes, management processes, and applications [29].
The challenges related to the application of Al education are
found on teaching experience, pretentious alliances between
government organisations and schools, safety ethics of ad-
vanced technology, and technological administration of the
well-balanced growth of man-machines [11]. On the con-
trary, Al has been efficiently applied in the area of special
education. It can be helpful to increase the functional effi-
ciency of special people’s organs by using technical modes.
Their intellectual or physical deficiencies can be improved. It
is also worthwhile to complete the requirements of various
special people to the extent possible and encourage their
personalised learning. Some researchers have also conducted
research on the “future trends of the integration of artificial
intelligence” and education, resulting in the goals of edu-
cation, learning techniques, content of education, models of
education, educational environments, and resources for
education. The role of teachers will also be affected by the
further evolution of Al in the near future [30].

Because of the evolution in these areas [31], various
social activities could continue under the pandemic. “Digital
tools, platforms, applications,” and “communications”
among people have given rise to huge amounts of data, i.e.,
big data, across different areas. The main objective of big
data technologies is to utilise the power of vast data in real
time or else [32]. Big data analysis provides different
technologies and tools, such as data mining, statistical
analysis, text analytics, social network analysis, data visu-
alization, machine learning, and signal processing [33].

Learning analytics is “the measurement, collection,
analysis, and reporting of data about learners and their
contexts, for purposes of understanding and optimising
learning and the environments in which it occurs.” [34] It is
mostly applied to analyse the vast amounts of data. Learning
analytics enhances the abilities of Al and machine learning
techniques. The necessary information derived from big data
can be used to improve administration, learning, and
teaching. Therefore, research on AI and big data is gaining
more importance in education and psychology [35].

In today’s society, numerous industries have applied Al
applications for their advancement. This research encircles
the concept of Al as it relates to education. Zawacki-Richter
et al. [31] categorization of “AIED (artificial intelligence in
education) applications” has been used, which are accessible
today, such as (a) learner-oriented AIED, (b) instructor-
oriented AIED, and (c) institutional system-oriented AIED.



Learner-oriented Al assists students in studying a subject
domain, i.e., “personalized learning management system.”
This instructor-oriented tool can be helpful in tasks such as
assessments, plagiarism detection, the provision of feedback,
and administrative procedures. These systems also assist
teachers in monitoring the learning progress of students, and
thus, intervention can be imparted energetically. ITS (in-
formational technological system) [36], is a platform that
assists students and teachers [37]. AIED has demonstrated
its potential to assist students in identifying “knowledge
gaps” and obtaining special support, thus relieving educators
of routine tasks and assisting them in effectively responding
to learners. The end, constructive insights to decision makers
and administrators, such as “enrolment and attrition pat-
terns” across different disciplines and universities, can be
provided by AIED tools at the level of an institution. The
application of AIED has become an important topic of
enthusiastic interest among researchers [30].

4. Hypotheses of the Study

HOI. Artificial intelligence (AI) has a significant direct
effect on E-learning

HO02. Big data has a significant direct effect on
E-learning

HO3. Artificial intelligence (AI) has a significant direct
effect on higher educational institutions (H.E.I)

HO04. Big data has a significant direct effect on higher
educational institutions (H.E.I)

HO5. E-learning has a significant direct effect on higher
educational institutions (H.E.I)

HO06. E-learning acts as a mediator between artificial
intelligence (AI) and its effect on higher educational
institutions (H.E.I)

HO?7. E-learning acts as a mediator between big data and
its effect on higher educational institutions (H.E.I)

5. Research Methodology

This research is done through survey methods and is both
descriptive and quantitative in nature. There is the use of
both primary and secondary data. The method used to
collect the data for this research is the questionnaire method.
The respondents for this study were students, researchers,
scholars, PhD holders, and faculty members from many
higher educational institutions and universities in Saudi
Arabia. The questionnaire is made up of two sections:
Section-A comprises demographical information of re-
spondents, while Section-B consists of the measurement of
the role of AI and big data in the adaptation of online
learning techniques in the institutions of higher education in
Saudi Arabia by using the “5-point Likert scale,” ranging
from “strongly agree-5” to “strongly disagree-1.” The
questionnaire was prepared using “Google Forms” and was
distributed online to the sample respondents from various
institutes and colleges of higher education in Saudi Arabia
with the help of different social networking sites. Re-
searchers found a total of 295 responses, but only 290 were
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chosen for the study to facilitate data processing. The sta-
tistical tools and techniques used in this study were suitable
for further analysis and validated the sample dataset col-
lected from the respondents. Researchers have used “SPSS
(v-25)” and “SmartPLS3 software” to analyse the collected
data quantitatively. From the point of view of academy
experts, the data have also been used for analysis purposes to
find out the “future of higher institutions with respect to
artificial intelligence” from the point of view of higher ed-
ucational institutions in Saudi Arabia. The researcher also
collected opinions of experts, feedback, and judgements of
respondents. The respondents’ viewpoints on the open-
ended questions, their feedback, and their choices on
multiple choice questions have helped researchers to con-
clude the direction of artificial intelligence and big data in
higher education in the near future.

6. Findings and Discussion

The questionnaire comprised 25 questions divided into two
sections. One portion dealt with the respondent’s demo-
graphic characteristics, while the other was separated into
four categories: artificial intelligence (AI), big data,
E-learning, and higher educational institutions (H.E.I). A
summarised approach to the rating scale was applied to the
assessable data from participants. It was done on a five-point
Likert scale, with “strongly disagree (1)” being the lowest and
“strongly agree (5)” being the highest. Researchers found a
total of 295 responses, but only 290 were chosen for the
study to facilitate data processing. In order to conduct a
quantitative analysis of the data, SmartPLS 3 software and
SPSS (v-25) were used. This section compromises the re-
search findings and results. The answers and opinions of
sample respondents on the survey instrument used in the
present study enabled the researchers to conclude the di-
rections of the future scenario of higher education in the
light of artificial intelligence.

6.1. Background Information of the Respondents. In this
segment, the sample participants of the individuals who
filled out the questionnaire are displayed. Table 1 shows the
response to the questions pertaining to the demographic
factors that were chosen for the study. The information
presented here is derived from primary data.

Table 1 denotes the participants’ demographic statistics
based on their gender, age group, course of study, level of
study, and present status. It shows that sample respondents
(65.06%) were males (M), whereas 37.93% were females (F).
The following details indicate that at least 12.06% of the total
respondents belong to the age group of 18 years and below,
24.13% fit into the age group of 19-29 years, a majority of
37.93% belonged to the age group of 30-39 years, 15.51%
belonged to the age group of 40-49 years, and the remaining
17.241% fell within the age group of 50-59 years.

The above details indicate that at least 19.65% of re-
spondents (the total number of courses opted for study)
belong to IT (IT, computer science, statistics, and mathe-
matics). Of that total, 28.96% represents engineering
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TaBLE 1: Baseline data of the participants (N =290).
Basis Category Frequency Cumulative frequency %
Gender Male 180 180 65.06
Female 110 290 37.93
18 years and below 35 35 12.06
19-29 years 70 105 24.13
Age group 30-39 years 110 215 37.93
40-49 years 45 260 15.51
50-59 years 30 290 17.241
IT (IT, computer science, statistics, and mathematics) 57 57 19.65
Course of stud Engineering (agriculture, mechanical, civil, and electrical) 84 141 28.96
Y Business (accounting, secretarial, supply chain, and marketing) 60 201 20.68
Art and design (fashion and industrial art) 89 290 30.68
1st year 53 53 18.27
2nd year 74 127 25.51
Level of study 3rd year 61 188 21.03
4th year 102 290 35.17
On study leave 70 70 2413
Present status Full-time student 90 160 31.03
Work and school at the same time 130 290 44.82
TaBLE 2: Mean, SD, and loadings of constructs.
Construct Item Mean SD Loading
All 3.78 1.129 0.81
e 1 . Al 2 3.43 1.040 0.88
Artificial intelligence (AI) AL 3 3.97 1.033 0.82
Al 4 3.84 1.119 0.81
BigDatal 3.67 1.110 0.78
Big data BigData2 3.89 1.019 0.81
BigData3 3.51 1.005 0.82
E-Learningl 3.67 1.039 0.79
E-Learning2 3.84 1.024 0.84
E-learnin E-Learning3 3.81 1.218 0.87
& E-Learning4 3.92 1.245 0.86
E-Learning5 3.77 1.254 0.85
E-Learning6 3.86 1.171 0.83
HEI1 3.62 1.135 0.91
HEI2 3.87 1.224 0.92
Higher educational institutions (H.E.I) H.EI3 3.74 1.044 0.89
H.EI 4 3.77 1.008 0.79
HEIS5 391 1.113 0.81

(agriculture, mechanical, civil, and electrical), 20.68% be-
longs to business (accounting, secretarial, supply chain, and
marketing), and the majority of 30.68% represents art and
design (fashion and industrial art).

At least 18.27% of respondents belong to the 1st year,
25.51% belong to the 2nd year, 21.03% belong to the 3rd year,
and a majority of 35.17% represent the 4th year. Present
status represents that at least 24.13% of respondents are on
study leave, 31.03% are full-time students, and the majority
(44.82%) is working and attending school at the same time.

6.2. Measurement Model Evaluation. The measuring model
was tested using convergent validity, internal consistency,
and discriminant validity.

Table 2 represents the mean, standard deviation, and
factor loadings of all the constructs used in this study.

In Figure 1, artificial intelligence (AI), big data,
E-learning, and higher educational institutions (H.E.I) are
represented by circles since they are the latent constructs
used by the researchers in the study. Artificial intelligence
(AI) is measured through four statement codes as Al 1 to AI
5, big data is measured through three statement codes as
BigDatal to BigData3, E-learning is measured through six
statement codes as E-learningl to E-learning6, and higher
educational institutions are represented through codes as
H.E.I1 to H.E.I 5. The factor loading values are shown near
the arrows pointing to the respective items/constructs.

Table 3 clearly shows that all the four constructs (AI, big
data, E-learning, and H.E.I) met the required thresholds’
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FIGURE 1: Measurement model from SmartPLS 3.
TasLE 3: Convergent validity result. TaBLE 4: Discriminant validity—Fornell-Larcker criterion.
Factor Cronbach’s alpha Rho-A CR AVE Factors Al Big data E-learning H.E.I
Al 0.847 0.850 0.897 0.685 Al 0.828
Big data 0.855 0.860 0.912 0.775 Big data 0.710 0.880
E-learning 0.903 0.907 0.925 0.674 E-learning 0.739 0.655 0.821
H.EI 0.885 0.885 0.916 0.685 HEI 0.791 0.738 0.771 0.828

limit as the value of composite reliability (CR) was above 0.7,
and “average variance extracted” (AVE) exceeded 0.5 [38].
The value of “Cronbach’s alpha” and rho-A value establish
“internal consistency” was also greater than 0.7 [39].
Therefore, the convergent validity of the (AL, big data,
E-learning, H.E.I) constructs was proved [40].

6.3. Discriminant Validity Result. The Fornell-Larcker and
cross-loading criteria were examined to check the dis-
criminant validity. “Discriminant validity criterion indicates
the extent to which the measure is adequately distinguish-
able from related constructs within the theoretical
framework.”

Table 4 shows the Fornell-Larcker criterion; in this
criterion, you take the “square roots of average variance
extracted” of the available constructs. The values were as
follows: AI (0.828), big data (0.880), E-learning (0.821), and
H.E.I (0.828), which were higher than the correlation values
between each construct and all other constructs. Thus,
discriminant validity was established as per the For-
nell-Larcker criterion [41].

Table 5 represents the cross-loading criterion in which all
constructs (Al, big data, E-learning, and H.E.I) loadings
were higher than cross-loadings with other constructs across
the columns. Thus, discriminant validity was ascertained as
per the cross-loading criterion [42].

Table 6 depicts the heterotrait-monotrait (HTMT) values
for all the constructs (Al big data, E-learning, and H.E.I)
were below the recommended value of 0.9 [42]. Thus, there is
an establishment of measurement model’s discriminant
validity.

6.4. Structural Model Evaluation. Whenever evaluating the
structural model, “multicollinearity” needs to be examined
to ensure whether the results are valid. The “variance in-
flation factor (VIF)” values ranged from 2.33 to 3.252, in-
dicating that the model lacked multicollinearity [43].
Following this, the structural model was tested using the
bootstrapping approach (3000 resamples) to determine the
relevance of the hypotheses.

In Figure 2, the PLS-SEM model reveals that whenever
the t-values are more than the prescribed limit of 1.96 for the
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TaBLE 5: Discriminant validity—loading and cross-loading criterion.

Factor Al Big data E-learning H.E.I
Al'l 0.812 0.585 0.570 0.580
Al 2 0.855 0.649 0.668 0.658
Al 3 0.827 0.568 0.589 0.623
Al 4 0.815 0.547 0.613 0.744
Bigdatal 0.597 0.864 0.551 0.672
Bigdata2 0.660 0.910 0.640 0.679
Bigdata3 0.616 0.866 0.531 0.592
E-Learningl 0.636 0.559 0.805 0.632
E-Learning2 0.546 0.450 0.769 0.564
E-Learning3 0.569 0.470 0.814 0.658
E-Learning4 0.653 0.636 0.857 0.665
E-Learning5 0.532 0.509 0.789 0.593
E-Learning6 0.688 0.582 0.885 0.675
HEI1 0.670 0.608 0.618 0.810
H.EI2 0.616 0.542 0.612 0.831
H.EI3 0.648 0.624 0.657 0.859
H.EI4 0.648 0.650 0.638 0.854
H.EIS5 0.687 0.622 0.659 0.784

TABLE 6: Discriminant validity—heterotrait-monotrait criterion.

Factors Al Big data E-learning H.EI
Al

Big data 0.834

E-learning 0.840 0.739

H.E.I 0.833 0.844 0.849

15.161 -
Higher education HEI4

Institutions
H.EI5

E-learning

Big.Data2 46.070

22.318

Big.Datal
20.803

Big. Data

FIGURE 2: Structural equation model (SEM).
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TaBLE 7: Direct impact of Al and big data and hypothesis testing.
Hypothesis Path B t-value p value Result
Ho1 Al — E-learning 0.551 6.053 <0.001 Supported
Ho02 Big data — E-learning 0.260 2.829 <0.001 Supported
HO03 Al— H.EI 0.343 3.523 <0.001 Supported
HO04 Big data — H.E.I 0.265 2.975 <0.001 Supported
HO05 E-learning — H.E.I 0.346 2.955 <0.001 Supported
TaBLE 8: Mediation effect or indirect effect of E-learning and hypothesis testing.

Hypothesis Path B t-value p value Result
Ho6 Al — E-learning — H.E.I 0.192 2.520 <0.001 Supported
Ho07 Big data — E-learning — H.E.I 0.087 1.645 >0.05 Not supported

regression weights, the conclusion is that each path is sig-
nificant at the 5 percent significance level or better (i.e., the
estimated path parameter is significant). The outcomes
extracted from the SEM model are exhibited in Tables 7 and 8.

Table 7 shows that hypotheses HO1, H02, H03, H04, and
HO05 were supported in this study. HOl denotes a direct and
positive relationship between artificial intelligence and
E-learning (=0.551, t-value=6.053, and p value <0.001).
Simultaneously, H02 indicates a direct and positive relation-
ship between big data and E-learning (B=0.260, t-val-
ue=2.829, and p value<0.001). HO3, on the contrary,
demonstrates a direct and positive relationship between Al and
H.EI (3=0.343, t-value=3.523, and p value <0.001). Simi-
larly, HO4 demonstrates that big data has a direct and positive
relationship with H.E.I (8=0.264, t-value =2.975, and p val-
ue < 0.001). Lastly, HO5 represents that E-learning is related to
the H.E.I in a direct and positive way (5 = 0.34, t-value = 2.955,
and p value <0.001).

Table 8 shows that E-learning supported hypothesis H06,
demonstrating a mediation or indirect effect on H.E.I
(=0.192, t-value=2.520, and p value <0.001). However,
HO07 was not supported, and E-learning had no mediation or
indirect effect on HE.I ($=0.087, t-value=1.645, and p
value > 0.05).

7. Implications of the Study

According to the findings of the current study, higher ed-
ucation will undergo significant changes as a result of the
need to adapt to new generational techniques and find new
funding sources. Higher education is notoriously conser-
vative, so introducing a few alterations to the institutions
and the way teaching is taught could prove to be a positive
development. Emerging technologies and their impact on
student learning and educational institutions are the focus of
this study. The rapid adoption of new technologies in higher
education in a world where artificial intelligence and big data
are part of the fabric of our universities is being examined in
order to predict the future nature of higher education.

8. Limitations and Future Scope of the Study

The following are the limitations of this study and their
future scope: the first limitation is that the majority of
sample respondents came from urban areas, whereas rural

areas may have a different educational scenario. As a result,
the study’s generalizability is limited as it is limited to urban
educational institutes or universities. Second, purposive
sampling was used as the nonprobability sampling method,
so the generalizability of the findings is low. Third, we
discussed only one mediator variable, that is, E-learning,
while other settings might exist to be considered. Any other
suitable moderating variable may be introduced through
which artificial intelligence and big data affect the learning
pattern of higher educational institutions.

Future research should assess educational institutions’ or
universities’ digital pedagogy and connect it to students and
faculty, thereby accelerating the adoption of artificial in-
telligence and big data. Additionally, we take a qualitative
approach to studying E-learning or employ a variety of
methods and data types to conduct research on this subject.

9. Conclusion

Educators must have an understanding of the proper uti-
lisation of artificial intelligence methods for the academic
achievements of students. This research study has four main
dimensions in it: artificial intelligence (AI), big data,
E-learning, and higher educational institutions (H.E.I). The
Al teaching system, which is based on big data, assists
learners to learn independently by creating a suitable en-
vironment. The Al teaching system allows students to learn
outside the boundaries of time and space in higher edu-
cational institutions. In contrast, E-learning cannot assist
teachers to better understand students as the Al teaching
system creates distance between teachers and students, and
an educator has to deal with many students at the same time.
Paying attention to every student’s learning progress is
difficult as the teachers cannot perform like in the traditional
teaching system. However, teachers try to understand and
observe the learning situation and process of every learner.
They provide students with proper guidance to improve
their learning competence. Therefore, it has been essential to
apply big data analysis techniques in E-learning to overcome
these issues. The learning situations of students can be
evaluated, assessed, and analysed using collected student
learning data.

The issues such as teaching on time, better learning
efficiency, and improvement in students’ performance can
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be resolved by providing the proper guidance after evalu-
ating and understanding the students’ learning situations. AI
and big data assist teachers in evaluation to gain these
objectives of online learning in higher educational institu-
tions for improving teaching effects. E-learning evaluation is
necessary to provide students with adaptive teaching and is
also helpful for teachers for personalised teaching in higher
educational institutions in Saudi Arabia. E-learning is a
continuous, diverse, and complex behaviour that needs a
detailed study of online learning behaviour to evaluate Al
teaching. The scope of research and the relevant scope of Al
teaching evaluation are widespread at present. To make the
teaching process more efficient, it would be beneficial to
have more in-depth research on E-learning evaluation to
increase the efficiency of the teaching process in higher
educational institutions. The findings of this study show that
AT and big data help educators and students run the teaching
and learning process smoothly even in the period of an
ongoing pandemic at the higher levels of the education
system. The outcomes of this research will be useful for
educational Al developers, researchers, and students. The
applications of big data and Al in the teaching process are yet
onset and limited by challenges such as technology and
standpoint. Nevertheless, the convergence of growth in
computer science, psychology, and data science manifests
prominent promise in transforming educational research
and practice. It is anticipated that the current attainments
and future recommendations introduced in the paper would
be helpful to the objective of helping learners and teachers
seek continuous growth.
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