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A Training Program Based on Artificial Intelligence Applications and its Impact on Develop-
ing Teaching Self-Efficacy and the Attitude Toward Using Collaborative Learning Strategies
among Female Sharia Science Teachers

Alhanouf Obaid Lafi Alshammari
Associate Professor of Curriculum and Instruction College of Education, Imam Muhammad ibn Saud
Islamic University Kingdom of Saudi Arabia

(Received: 27-09-2025; Accepted: 17-12-2025)

Abstract: The study aimed to explore the effectiveness of a training program based on artificial intelligence applications
in developing teaching self-efficacy and the attitude toward using collaborative learning strategies for teaching among
female Sharia science teachers at the secondary level in the Kingdom of Saudi Arabia. To achieve the study's objective,
the experimental approach was followed using a single-group design. The study sample consisted of (32) female Sharia
science teachers in Riyadh. The researcher designed a training program based on artificial intelligence applications and
used the Teaching Self-Efficacy Scale and the Attitude Toward Using Collaborative Learning Strategies Scale as two tools
for data collection. After the pre- and post-tests, the findings demonstrated the effectiveness of the training program in
developing teaching self-efficacy and the attitude toward using collaborative learning strategies among female teachers
in favor of the post-test.

Keywords: Training program, artificial intelligence, self-teaching, collaborative learning.
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Abstract: This study seeks to elucidate the ethos of Blanca—the protagonist of the novel “Al-Zanjiyyah” (The
Black Woman)—as an effective strategy for affirming status, achieving acceptance, and establishing belonging. This
is accomplished through examining the tribal ethos as manifested in the collective perception of the Black woman,
a perception shaped by Blanca’s life experiences and social position. The study also explores the rhetorical ethos as
depicted in the novel, where both images harmonize and complement one another, each reinforcing the other.
Blanca’s Blackness, enslavement, suffering, and migration constitute foundational pillars in the effectiveness and
acceptance of her discourse. She alternates between appeals to power and appeals to values—at times seeking submission
and compliance, and at other times persuasion and acceptance. Overall, “Al-Zanjiyyah” stands as a prominent example of
the employment of ethos in literature, affirming the voice of the Black woman as a social and cultural agent, and revealing
mechanisms of marginalization and their resistance through narrative..
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Abstract: This study aims to examine the current situation of Al solutions in EFL(English Foreign Language) education
in secondary schools among Saudi schools as second language learners. The research design applied in this study is the use
of a survey in which respondents are asked to complete questionnaires, interviews, and classroom observations to inform
about the kinds of Al tools that are used, their perceived effectiveness, the barriers to their use, and the modification of
the teaching processes. The research shows a trend towards introducing and using Al technologies in EFL classes in Saudi
schools and improving such areas as individualising processes and giving feedback. However, issues such as technical
issues, issues regarding teachers’ training, and problems with possible ways of language learning without personal contact
are also discussed. The present paper will also seek to contribute to the existing scholarly discourse regarding the use
of Al in language learning. The study offers recommendations for practising teachers, policymakers, and technology
manufacturers to address the implementation of Al in the EFL context.
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1. Introduction

The development of Artificial Intelligence (Al)
has been quite progressive over the recent past, and
it has brought about changes to the integration of
technology in most sectors of the economies of the
world, with education being a critical point in this
change. In EFL, and especially in Saudi secondary
schools, the applications of Artificial Intelligence
have appeared as forces that can revolutionise
traditional approaches to teaching and learning
processes. This research paper aims to discover how
and to what extent English language teachers use Al
applications in their teaching practice in teaching
English to secondary school students, to find the
opportunities, constraints, and implications of
integrating this technology in teaching and learning.

The importance of the research is that it comes at
the appropriate time to reflect the trend in the current
massive move towards digital education. The world
is slowly becoming filled with Al, and it is important
to learn more about how language teaching in Saudi
high schools is influenced, because most of the
children are at the heart of language development
stages. The study should assist in the creation
of improved practices and pertinent policies for
the implementation of the Al applications, as it is
going to examine the practices and perceptions
of classroom teachers and their concerns in the
implementation of Al applications.

The current literature shows an emerging
interest in AI’s role in improving language learning.
For instance, Sun et al. (2020) discuss an example of
the design of an intelligent online English teaching
platform that employs Al mechanisms to enhance
individualised learning. This platform automatically
employs NLP and machine learning, which helps the
platform respond to the needs of a specific student
and provide feedback. Similarly, Zhang (2022)
discusses using computer Al technology in teaching
English, including intelligent tutoring systems,
automated scoring of essays, and voice recognition
systems.

However, the use of Al within the teaching-
learning process of EFL is not without some
exceptions. Some challenges Luan et al. (2020)
outline within their work on big data and Al in
education are data privacy concerns, indicating the
lack of teachers’ preparedness, and communication
technologies deepening the digital divide between
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special education needs and other institutions.
However, Zulkarnain & Yunus (2023) pointed out
the issue of the credibility of Al-created text and
overdependency on the use of technology rather
than face-to-face communication in facilitating
language learning.

Given this complex landscape, this research
seeks to address several key questions:

The overarching research question guiding this
study is: How are English language teachers in
Saudi secondary schools currently integrating Al
applications into their teaching practices, and what
factors influence their adoption and effectiveness?

This main question is addressed through the
following specific sub-questions:

1. What forms of artificial intelligence are
currently used in Saudi secondary schools
for English language teaching and learning?

2. What are teachers’ attitudes towards these
Al tools in determining students’ academic
performance?

3. Teachers who use EFL in their classrooms
would like to know the challenges teachers
encounter when applying Al applications.

4. What change does incorporating Al bring
to the teaching profession and teaching
methods?

5. How does integrating Al affect learners’
curriculum development and assessment in
EFL education?

The implications of the findings of the conducted
research are binding to various stakeholders in the
education sector. The given research aims to examine
the existing situation and potentially picture future
Al implementation in EFL instruction. Therefore,
by doing so, we would contribute to continuing
the discussions on how technology may be used to
aid language learning (Murphy, 2017) and make
practical findings that are meaningful and useful to
educators, policymakers, and technologists.

In the subsequent stages of this work, the authors
include a review of some of the related studies,
description of the research method employed
in this study, findings of the study conducted to
achieve the objective of this study, and discussion
of the implications of the study to the EFL teachers
and learners undergoing the artificial intelligence
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enhanced instruction, and provide recommendations
on future research and practice as compared to
the application of artificial intelligence in EFL
instruction.

2. Literature Review

The application of Al in EFL education has
gained significant attention and interest concerning
its practical implementation in recent years. The
literature review in this study seeks to review
the current state of knowledge on the use of Al
applications in teaching English to secondary school
students. The review will examine different aspects,
such as the kind of applications of Al applied, the
perceived efficiency of these applications, concerns
with Al implementation, effects on practice in
teaching, and implications towards curriculum
design.

2.1 Types of AI Applications in EFL
Teaching

Current research suggests several types of
Al being implemented in EFL classrooms. Sun et
al. (2020) explain designing an online intelligent
English teaching platform that uses Al techniques
for the students’ learning process. This platform
incorporates NLP techniques and machine learning
algorithms that enable it to detect the learning needs
of a particular student and respond accordingly
with feedback that meets their learning needs. The
authors assert that the specified sites improved the
efficiency of the learning process in teaching English
by providing individual courses and immediate
feedback to students.

InZhang’s (2022) overview of using computer Al
technology in teaching English, some instruments,
such as intelligent tutor systems, automatic writing
evaluations, and voice recognition, are also
discussed. Increasingly, these technologies help
with several facets of language learning, including
pronunciation and writing. The study focuses on
how Al could pay close attention to learners since
doing so is not always practically possible when
teaching a large class.

Cantos et al. (2023) consider the applications of
Al in the context of language teaching and learning
with a focus on chatbots and virtual assistants as
sources of conversational practice for learners.
These conversational agents that rely on Artificial
Intelligence provide students with opportunities to
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have realistic conversations and, at the same time,
get prompted regarding their language usage. The
authors suggested that such tools can significantly
enhance students’ opportunities to hear the natural
use of language and allow the practice in a low-
anxiety context (Rusmiyanto et al.,2023).

Li et al.(2022) focus on computer Al technology
in teaching feedback in English and point out that
Al can offer input, freeing other parts of educative
feedback for teachers. The study focuses on the
role of Al assistance in learning various aspects of
language production, including grammar, phonics,
pronunciation, and intonation, where the Al-
powered feedback system allows for detailed and
immediate feedback.

2.2 Perceived Effectiveness of Al Tools

Research on using Al technologies to teach
EFL has led to many discussions. Some studies
have recorded positive assessments, while others
have recorded poor ones. Yang and Kyun (2022)
systematically reviewed the empirical literature
derived from activity theory to understand different
levels of outcomes related to the effectiveness
of Al tools. Some papers described various
positive effects of Al on students’ engagement and
achievement progress. In contrast, others pointed
out some drawbacks and stressed the importance of
Al-directed integration into the learning-theoretical
context.

Lee et al. (2023) examined the effects of using
Al translators for low-achieving primary school
EFL students. Based on this, the authors conclude
that Al-driven tools can prove most effective
and valuable for learner groups in greater need
of support and reassurance within contextualised
language use. The self-developed text-to-speech
system enabled students to gain better vocabulary
and writing abilities for the study, according to the
present research.

Zawacki-Richteretal. (2019), there is a particular
shortage of critical analysis of the educational
impacts and, mainly, the application of Al in higher
or secondary education. They demand additional
research, which means that teachers must find out
to what degree Al impacts teaching and learning
processes. The authors underline that Al tools are
quite promising; their effectiveness highly depends
on the way they are employed and integrated into
the general learning environment.
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According to a bibliometric analysis of Al in
teaching conducted by Talan (2021) by Talan (2021),
the author concluded that the quantity of published
papers on this subject has grown, and their efficacy
in the context of real education is unproven. The
article suggests that, despite the fact that people
remain hopeful regarding the potential of Al in the
learning environment, it is not available in practice.

2.3 Challenges in Implementing Al
Applications

However, the use of Al in EFL classrooms
presents some issues that this section seeks to
unveil. Luan et al. (2020) highlight some challenges
in the article focusing on this study on big data and
Al implementation in education. These concerns
include matters that pertain to data privacy, the
question of teacher training and preparedness, and
the question of the possible expansion of the divide
that already currently exists between Saudi schools
that enjoy more than adequate access to technology
and pedagogy, and Saudi schools that struggle to lay
their hands on even the basics of any of these. The
authors stress that societies meeting these challenges
are central to achieving Al’s equitable and efficient
educational application.

Razak et al. (2018) studied how prepared EFL
teachers are to integrate technological affordances
as part of the Fourth Industrial Revolution. Their
research hints that many teachers understand the
benefits of incorporating Al; however, institutions
lack technical know-how and support. According to
the study, there is a need for extensive professional
developer training to enable teachers to apply
artificial intelligence tools and skills in their teaching
practice.

Zulkarnain and Yunus (2023) elaborated that
the self-selected primary teachers’ attitudes on
integrating Al technology into EFL classroom
instruction were surveyed systematically. Yet, they
raise some critical issues regarding the authenticity
of Al-produced text and the problem of replacing
traditional human language learning interfaces
with technology. The authors opine that though
Al technologies can adorn facets of language
pedagogy, the crucial endeavour of teaching
communications and culture cannot be offloaded to
Al technologies from human instructors (Zulkarnain
and Yunus,2023).
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2.4 Impact on Teaching Practices

The implementation of Al applications has had
significant productive impacts on teaching practices
in the EFL classroom. About the application of Al
in the context of English language teaching and
learning, Sheng (2023) presents the idea of reading
English teaching modes based on Al and coming
up with new education teaching modes using the
feature of Al to innovate the teaching modes for
the students. This shift means that teachers’ roles
change from mainly knowledge transfer agents to
experience enablers whose focus is on Al-supported
learning.

Yu and Nazir (2021)analyse the impact of
5G and Al in enhancing or repositioning English
situational teaching in higher studies. They suggest
that when used collectively with high-speed Internet,
Al technologies allow for more realistic language
practice settings, thus redesigning how we practice
and evaluate language outcomes. It is proposed here
that these technologies could support this learning
transition from a formal academic context to
authentic language use worldwide.

Wang and Huang (2023) discussed the use of
Al teaching software in college English teaching,
specifically, meaningful ways of applying Al in
formative and summative assessment in English
courses while benefiting from its instant feedback on
students’ learning outcomes. This capability makes it
easier to deal with curriculum changes dynamically
and proactively. According to the authors, using Al-
based analytics may assist teachers in determining
where the students are having issues so that they can
deliver their lessons to meet the students’ needs.

2.5 Implications for Curriculum
Development and  Assessment

The use of Al in EFL teaching has profound
consequences for curriculum design and
implementation and for evaluating students’
performance. Chen (2023) discusses the role of Al
in the integrated English course teaching modes
for creating integrated, coherent, and Adaptive
teaching mode models based on integrated course
teaching modes with the capability of individualised
student need analysis and Differentiated teaching
and learning paces. The study recommends a
model whereby Al systems use data from learners’
performance to recommend appropriate learning
routes and materials.
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Zheng and Zhu (2021) are explicitly concerned
with college English translation teaching in the age
of Al, debating how Al tools are revolutionising
teaching and evaluation. They encourage
reconsidering previous assessment techniques
because of the strengths and weaknesses of Al in
language translation. This is a crucial implication
derived from the study: the knowledge gained
through this study implies that Al can facilitate
improvement in translation skills; however,
assessments should cover students’ critical skills to
evaluate and improve translations produced by the
system.

3. Methodology

This study employs a systematic literature
review methodology following the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) protocol to ensure transparency,
reproducibility, and  comprehensiveness in
identifying and analysing relevant research. The
decision to conduct a systematic review rather than
primary data collection was driven by several factors:
first, the need tosynthesise the rapidly expanding
body of research on Al in EFL education to identify
patterns and gaps; second, the challenge of accessing
diverse Saudi secondary schools during the data
collection period due to institutional restrictions; and
third, the value of building upon existing empirical
studies to develop a comprehensive understanding
of current practices before conducting targeted
primary research. The selection of 100 records
was determined by reaching theoretical saturation,
where additional articles did not yield new themes or
insights beyond those already identified. While the
exclusion of trial registers represents a limitation,
this decision was made because the study focuses
on published, peer-reviewed research that has
undergone rigorous quality assessment, rather than
ongoing or unpublished trials.

This study employs a qualitative research design
based on secondary data analysis to investigate the
reality of English language teachers’ use of Artificial
Intelligence (Al) applications in teaching English
to secondary school students. The methodology is
designed to provide a comprehensive and nuanced
understanding of Al integration in EFL classrooms
by synthesising and analysing existing research
and reports. NVivo 12 (QSR International) is a
qualitative data analysis package that is commonly
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used to carry out systematic reviews and thematic
analysis. The NVivo helped in the organisation,
coding, and categorising of the extracted data of the
100 articles selected in a systematic manner.

3.1 Research Design
The research design consists of two main
components:

» Systematic Literature Review
* Thematic Analysis of Secondary Data

This format enables a practical synthesis of the
existing knowledge and information concerning
the use of Al in EFL teaching, a gap pointed out by
scholars like Zawacki-Richter et al. (2019) & Talan
(2021).

3.2 Systematic Literature Review

A procedure of selecting relevant studies,
reports, and articles was followed using a systematic
literature review research method to establish the
application of Al in teaching English at secondary
school levels. The review process included the
following steps:

1. Creation of suitable and

keywords

parameters

2. Browsing through academic databases and
leading educational technology magazines

3. Searching keywords in titles and abstracts
for relevance

4. The original method of reviewing the full
text of several articles is discussed above.

5. Inthis case, a quality assessment of included
studies will be done to determine the quality
of the articles used in the Congress subset.

Articles published in the last five years were
considered for this purpose since the growth of Al
technologies has been relatively rapid. The databases
identified for the search were ERIC, Scopus, Web of
Science, and Google Scholar. Moreover, conference
papers and journals addressing the most recent
advancements in educational technology were also
used to incorporate the most recent data.

Search terms included combinations of keywords
such as “artificial intelligence,” “machine learning,”
“EFL teaching,” “secondary education,” “language
learning technology,” and “CALL (Computer-
Assisted Language Learning).”
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3.3 PRISMA

The current systematic review process involved
100 records from the database and none from
registers. In the initial screening process, no record
was noted as ineligible by automated tools or in
other ways, but 50 records deemed duplicates were
excluded. 20 reports were removed, and 30 were
looked up. Of these, 5 articles were not found in the
databases, and therefore, 25 articles were evaluated
for inclusion. In the eligibility assessment, 5 papers

were excluded under-report reason 1, without
papers excluded under-report reason 2 or 3. The
last phase of inclusion yielded 20 studies to be
reviewed, with none of the reports of the included
studies. Overall, this applied PRISMA flow diagram
clearly illustrates the progressive process of record
exclusion and inclusion by presenting how, from the
initial identification of 100 records, the final review
simplified the search process to 20 studies meeting
all the inclusion criteria for review.

Figure 1: PRISMA Protocol
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3.4 Thematic Analysis of Secondary
Data

Secondary data obtained from the systematic
literature review were analysed using the six-phase
thematic analysis process. In the first phase, the
papers were read and re-read, and the author made
rough notes on ideas and patterns that stood out most
frequently. Subsequently, the data were analysed to
encode patterns that answer the research questions.
The third phase centred on the case-for-theme phase,
where codes were pulled into potential themes, and
all data related to a particular theme was assembled.
The fourth phase was to reflexively consider the
themes in light of the coded extracts and the entire
dataset to create a thematic analysis map. In the
fifth phase, constant inferential analysis was carried
out to arrive at fine-grained features of each theme,
leading to definite descriptions and labels.

The last stage was writing the report, which
entailed the final analysis of the topic and the
previous choices of beautiful extract examples
regarding the relation of the study to research
questions and literature. This approach was selected
for its versatility and for providing a complex and
detailed picture of the data collected.

3.5 Data Collection and Selection
Criteria

The data collection process focused on gathering
secondary data from peer-reviewed journal articles,
conference papers, educational technology reports,
and policy documents related to Al use in EFL
teaching at the secondary level. The selection criteria

for inclusion in the analysis were:

1. Focus on AI applications in EFL/EFL
teaching

2. Relevance to education

context

the secondary

3. Publication date within the last five years
(2015-2024)
4. Empirical studies, systematic reviews, or
comprehensive reports
5. English language publications
Studies that provided in-depth qualitative
data on teachers’ experiences, perceptions, and

challenges in implementing Al in EFL classrooms
received special attention.
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3.6 Data Analysis

The thematic analysis process was facilitated
using qualitative data analysis, which allowed
for efficient coding, theme development, and data
organisation. The analysis focused on identifying
recurring themes related to:

1. Types of Al applications used in EFL
teaching

2. Perceived effectiveness of Al tools
3. Challenges in implementing Al applications

4. Impact on teaching practices and teacher
roles

5. Implications for curriculum development
and assessment

Throughout the analysis process, attention was
paid to the context of the data, considering factors
such as geographical location, specific educational
settings, and the type of Al technology discussed.

3.7 Limitations
Potential limitations of this methodology
include:

1. Reliance on previously published data,
which may not capture the most recent
developments in Al technology

2. Potential bias the
interpretation secondary

in selection and
of data

3. Limited ability to ask follow-up questions or
clarify ambiguities in the original studies

These limitations will be acknowledged and
addressed when discussing these study findings.

3.8 Validity and Reliability
In order to achieve the validity and reliability of
the study, the following measures were taken:

1. Application of a systematic and clear
literature review method.

2. Adoption of stringent inclusion and
exclusion controls, as far as data selection
is concerned.

3. Application of well-known thematic analysis
processes.

4. Debriefing between peers and inter-coder
reliability checks are part of the process of
analysis.

5. Cross-examination of the results of several
sources and types of studies.
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With such strategies in place, the study will be in
a position to generate accurate and comprehensive
findings on the prevailing situation of the use of
Al in teaching English to learners in secondary
schools. In this way, this qualitative study method
using the secondary data analysis and the use of
thematic analysis assists in the explanation of the
complexities of the Al integration in the process
of EFL teaching. The literature review and reports
can be used to develop valuable information on the
current situation, challenges, and trends regarding
the use of Al in language learning.

4. Results

The themes that emerged from the thematic
analysis of secondary data regarding the use of Al
applications in EFL teaching for secondary school
students were as follows: These themes revealed the
ongoing state of artificial intelligence integration
in language classrooms, with the benefits and the
problems teachers encounter.

Figure 2: Thematic Map

4.1 Theme 1: Diversity of Al
Applications in EFL Teaching

The analysis revealed a wide range of Al
applications in EFL classrooms, reflecting the rapid
advancement of technology in education. These
applications can be broadly categorised into several

subthemes:
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4.1.1 Intelligent Tutoring Systems (ITS)

Among all the AI applications, an ITS has
appeared to be the most familiar tool in the field of
EFL learning, and it has completely changed the
teaching-learning paradigm of a foreign language.
Students also benefit from such systems when they
implement Al computations to provide specific
instructions and feedback to the learners, depending
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on their learning capabilities and the time factor.

Sunetal. (2020) have provided an exciting insight
into an intelligent English teaching platform based
on the Internet; exploring how it can be used to learn
English is helpful. For this, ituses Al methods to train
the data, such as student performance, attendance,
mode of learning that they are comfortable with, and
the like, in real-time. On this basis, an individual
program of work is developed in further detail,
indicating topics, materials, and tasks, as well as the
tests to be done for each child. It can also assist the
system in monitoring a particular concern area that
requires learner support, and provides extra support
information or segregates information. On the other
hand, it can give students more complex materials to
those performing well, so that every learner will be
thoroughly challenged.

Zhang (2022) also included that it is not only
for its capacity to aim at a wide range of topics in
language education, as Zhang (2022) noted. For
instance, in vocabulary learning, ITS should be
able to identify which vocabularies have been well
understood by the learner and which ones are hard
for the learner, hence the need for ICT to determine
the frequency and tempo at which the vocabularies
are used. In grammar instruction, ITS can analyse a
student’s mistake and then provide the student with
problems concerning a specific grammatical error.
It is helpful for EFL students as such an approach
can cater to each learner, as learners can be unique
in their learning needs and may come from diverse
backgrounds with different learning abilities.

The ITS is also flexible, therefore making the
training knowledge an interactive type of learning
instead of a repetitive, tedious exercise. In this
respect, some of these systems incorporate working
progress bars, achievement badges, and competitive
leaderboards that enhance students’ motivation and
make learning exercises fun. The most advanced
ITS can understand written and spoken language,
attempt to converse with the student, and provide
the student with practice in language and feedback.

However, the current application of ITS in
EFL classrooms is generally associated with
some challenges. Certain limitations are attached
to the effectiveness and correctness of the Al in
identifying language ability, especially in scenarios
that require a large bucket of knowledge that deals
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with invasion and call richness palpable grappling.
Besides, applying technological tools can offer
limited opportunities to engage in meaningful social
interaction, whichisbecoming one ofthe critical signs
of second language acquisition — the communicative
approach (Rusmiyanto et al.,2023).

However, the prospects for applying ITS to
receive round-the-clock individual learning of the
second language are vast. Based on the developments
of Al technologies, ITS has the potential to evolve
into a more sophisticated level to match the multiple
facets of the foreign language learner. Further
advances might, however, be made to indigenise’
culture as a component of the medium of instruction
and to enhance the ways and means of assessing and
fostering syntactic and semantic language abilities.

4.1.2 Automated Writing Evaluation (AWE)
Tools

Some studies, such as Li (2022), used Al-
based tools to evaluate written compositions. These
applications proofread students’ writing, check
grammar and specific uses of vocabulary and style,
and give immediate suggestions. The study showed
that using AWE tools could save 50-75% of the time
teachers spend grading while providing students
with frequent and helpful feedback on their writing.

4.1.3 Speech Recognition and Pronunciation
Tools

Al-powered speech recognition technology
was frequently mentioned as a tool for improving
students’ speaking skills. Cantos et al. (2023)
discussed using chatbots and virtual assistants
that engage students in conversational practice,
providing immediate feedback on pronunciation
and intonation. These tools increased students’
confidence in speaking and provided opportunities
for training outside the classroom.

4.1.4 Adaptive Learning Platforms

Chen (2023) and other works investigated the
usage of Al-based adaptive learning systems in
the teaching of EFL. These platforms also rely on
machine learning algorithms that will evaluate the
performance of students in real-time and adjust the
content and the difficulty of lessons. It was proposed
in the research that such platforms might be used
to meet the various learning requirements in a
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classroom, and hence, more individualised learning
instructions could be provided.

4.2 Theme 2: Perceived Effectiveness
and Benefits of Al Tools

The analysis revealed mixed perceptions
regarding the effectiveness of Al tools in EFL

teaching, with several subthemes emerging:

4.2.1 Enhanced Personalisation and
Differentiation

In many cases, the integration of Al into
education was also expressed to increase the levels
of customisation, thereby providing an enhancement
to learning. Yang & Kyun et al.(2022) unveiled that
by using Al tools, teachers can offer differentiated
lessons depending on the learners’ patterns of
learning and their respective rates. This was
especially helpful for the large group of students
who could not get one-on-one time with a teacher.

4.2.2 Increased Student Engagement and
Motivation

A few academic works have stated that
incorporating Al systems in delivering EFL lessons
increases student participation. In the Low Achievers
Teaching study, Lee et al. (2023) stated positively
that students’ confidence and motivation were
enhanced when Al translators were used as learning
aids. The generalised benefits included the attendant
advantages of using the applications to increase
students’ interest and participation due to the
interactive and immediate feedback inherent in Al

4.2.3 Efficiency in Assessment and Feedback

Al was used in the context of automated
assessment and feedback, which was pointed out
as one of the most valuable by candidates. Wang
and Huang (2023) pointed out that the use of Al
applications in analytics could also supply teachers
with timely student performance information for
timely and relevant interventions. Also, managing
general grading strategies was considered a way of
creating efficiency and freeing teachers’ time for
more effective instructional practices.

4.2.4 Extended Learning Opportunities

It was discovered that Al offered a way of
practising languages outside the classroom. Yu
& Nazir (2021) examined how using artificial
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intelligence and mobile devices can further enhance
the contextual learning and presence of the language
and make the learning process as realistic as possible.

4.3 Theme 3: Challenges and Concerns
in Al Implementation

Despite the perceived benefits, the analysis also
revealed several challenges and concerns associated

with the implementation of Al in EFL teaching:
4.3.1 Technical and Infrastructure Barriers

According to Luan et al. (2020), the technical
factor emerged as one of the main factors preventing
the integration of Al technologies. These included
internet access, equipment ownership, and technical
know-how on incorporating and using Al. In this
study, which was done to identify these challenges,
the study indicated that these challenges could
deepen existing gaps in education to benefit well-
endowed Saudi schools.

4.3.2 Teacher Training and Readiness

A consistent finding in several investigations
again emphasised the importance of imparting
teachers’ adequate knowledge of Al technologies.
Razak et al. (2018) surveyed teachers who most
realised Al’s benefits yet lacked skills and confidence
in using Al tools appropriately. The research stressed
the need for professional development as a way of
helping teachers adopt and infuse Al into classroom
education.

4.3.3 Ethical Concerns and Data Privacy

Some areas also highlighted privacy concerns or
ethical issues in adopting Al in learning, as discussed
in Zulkarnain and Yunus (2023). The significant
concerns that need to be addressed and regulated are
how students’ data are collected and stored, how Al
is biased, and the use of the content created by Al.

4.3.4 Balance Between AI and Human
Interaction

One of the issues the authors raised was over-
dependence on Al as a tool for learning the language
instead of interacting with people. Zawacki-Richter
et al.(2019) assumed that there is a problem with
adopting Al technology without critical attention
paid to its relation to the communicative practice of
language learning.
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44  Theme 4: Changing Role of Teachers

The integration of Al in EFL teaching was
found to have significant implications for the role
of teachers:

4.4.1 Shift to Facilitator and Guide

As discussed by Sheng (2023), several studies,
including many, observed a change in the teacher’s
role from a simple provider of knowledge to a
teacher managing Al learning experiences. Teachers
were assumed to be facilitating agents who assist
learners in engaging with and analysing Al-driven
content and materials.

4.4.2 Need for New Pedagogical Approaches

The work also stressed the significance of
further research, pointing to the necessity of creating
new teaching strategies for teachers to apply Al
tools in educational settings. Xue and Wang (2022)
suggested that to integrate machine intelligence
into education environments optimally, as well
as to prepare students for the world of Artificial
Intelligence, it is necessary to concentrate on the
qualitatively new form of curricula that are designed
not only to introduce Al tools but also to arrange
essential fundamentals of digital literacy to become
influential users of Al technologies in the nearest
future.

4.4.3 Emphasis on Higher-Order Skills

When Al agents perform routine jobs, several
reviews pointed out the trend of enhancing teachers
to foster higher-order skills among students. Zheng
and Zhu (2021) described how Al tools in the
context of translation instruction facilitated more
creativity and autonomy rather than memorising and
translating.

4.5 Theme 5: Implications for
Curriculum and Assessment

The analysis revealed several ways in which
Al is influencing curriculum development and

assessment practices in EFL education:
4.5.1 Adaptive and Personalised Curricula

The incorporation of Al in learning English as
a Second Language has opened different horizons
for framing a sustainable and versatile curriculum.
Chen (2023) suggested how intelligent teaching
models could be used to build paths that can adapt to

45

the flow of the students/learners. This is a dramatic
shift in the type of language teaching practised in
a group based on the averageness of skills, levels,
paces, and difficulties, commonly disregarded to
accommodate everyone to an average learner.

Regarding learning, Al-driven, intelligent
adaptive learning systems can look at the big data
on students’ performance, Learning experience,
and habits. For instance, one learner may encounter
specific grammatical patterns or problematic word
forms. In that case, the system can update the
learning material and provide the learner with extra
practice and explanations of the troublesome areas.
At the same time, if a student answers correctly
in certain areas, the adaptive system can offer the
student more difficult material or switch to other
material to not let the student become idle, but will
not rush the student through the material.

Such personalisation is not limited to content
delivery but has cropped up tremendously. Still, Al
can deliver information in a more friendly way that
is more appropriate for different learning types. It
would also make students classified as visual do
more illustrations or videos, and those classified
as textual receive more content in written form.
Furthermore, Al intervention may allow for the
option to adjust the pacing of lessons to ensure that
a student may work through the materials in a way
that is least stressful to them while still meeting all
of the requirements of the course’s learning system.

Therefore, there is a long list of the impacts of
such flexible curricula. As such, they have a good
chance of realising a significant improvement
in learning impacts since every learner will be
given the optimal treatment or will be required to
participate. This could develop better interaction,
faster learning, and maybe even higher overall
results in the student’s language learning process.

4.5.2 Real-Time Assessment and Continuous
Feedback

Some themes emphasised the opportunities of
using Al to support the shifts toward using more
frequent and encouraging types of feedback. Wang
and Huang (2023) also highlighted how analytics
of the Al kind might deliver continuous feedback
on students’ performances, thereby making
the teaching-learning process more flexible and

engaging.



Sameiha Alhussain N Khawaji: Reviewing English Language Teachers’ Use of Artificial Intelligence

Applications in Secondary Schools

35-50

4.5.3 Redefinition of Language Proficiency

The introduction of Al tools, with the aid
of which, for instance, the abilities in machine
translations occurred in conversations regarding the
redefinition of the concept of language knowledge.
Zheng and Zhu (2021) also advocated for
reconstructing all standard validation approaches
to embrace the strengths and weaknesses of Al in
language employment.

4.5.4 Integration of Al Literacy

Xue and Wang (2022) warn that an essential
aspect of EFL is something that is often overlooked,
namely, the preparation for Al literacy within EFL
curricula.

Altogether, the presented outcomes give an
idea of developments in using Al in EFL learning
for secondary school learners and the benefits and
weaknesses of such technologies’ applications. The
emerging role of Al technology and its implications
regarding language education provide a rich tapestry
of findings ranging from the effects on instructional

Table 1: Thematic analysis

practices to the nature of language learning.

Speech Recognition and
Pronunciation Tools
Adaptive Learning Platforms

aspects of language
learning.

Theme Sub-themes Key Findings Representative Sources

1. Diversity of Al Intelligent Tutoring Systems (ITS) Many Al tools Sun et al. (2020); Zhang

Applications in EFL Automated Writing Evaluation are being used, each | (2022); Li (2022); Cantos
Teaching (AWE) Tools addressing different et al. (2023)

2. Perceived Effectiveness
and Benefits of Al Tools

Enhanced Personalisation and
Differentiation
Increased Student Engagement and
Motivation
Efficiency in Assessment and
Feedback
Extended Learning Opportunities

Al tools show
potential for
improving various
aspects of language
learning, particularly
in personalisation and
engagement.

Yang & Kyun (2022);
Lee et al. (2023); Wang
& Huang (2023); Yu &

Nazir (2021)

3. Challenges and
Concerns in Al

Technical and Infrastructure Barriers
Teacher Training and Readiness

Significant challenges
exist in implementing

Luan et al. (2020); Razak
et al. (2018); Zulkarnain

Proficiency
Integration of Al Literacy

a reconsideration
of language teaching
approaches.

Implementation Ethical Concerns and Data Privacy Al, ranging from & Yunus (2023);
Balance Between Al and Human technical issues to Zawacki-Richter et al.
Interaction: Significant challenges ethical concerns. (2019)
exist in implementing Al, ranging
from technical issues to ethical
concerns.
4. Changing Role of Shift to Facilitator and Guide Teachers’ roles are Sheng (2023); Xue &
Teachers Need for New Pedagogical evolving with Al Wang (2022); Zheng &
Approaches integration, requiring Zhu (2021)
Emphasis on Higher-Order Skills new skills and
approaches.
5. Implications for Adaptive and Personalised Curricula Al influences Chen (2023); Wang &
Curriculum and Real-Time Assessment and curriculum design Huang (2023); Zheng &
Assessment Continuous Feedback and assessment Zhu (2021); Xue & Wang
Redefinition of Language practices, prompting (2022)
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5. Discussion

This paper’s thematic analysis offers a nuanced
and detailed picture of the current state of Al
integration in EFL teaching at the secondary level,
to teach about AI’s potential and the difficulties
inherent in the process. Looking at the range of
application areas that have been mentioned in the

course of the analysis, such as Intelligent Tutoring
Systems, Automated Writing Evaluation tools, and
speech recognition technologies, it can be concluded
that Al has the potential to dramatically enhance
the EFL learning experience through opening
new, promising avenues in terms of individual
differentiation of the learning process.

Figure 3: Thematic map of the main themes and sub-themes identified from analysis

This also supports the conclusion of Sun et al.
(2020) and Zhang (2022) and proves that Al is a
capable tool for customising learning. Out of all the
uses, the application of Al to increase personalisation
and differentiation in language learning is valuable
since the problem with the differentiated pace of
student learning in large group classes may be solved
with the help of Al tools. As Yang and Kyun (2022
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referred, when used correctly, this could mean that
the educational software provides students with an
opportunity to learn under different conditions that
may not have been advantageous to them if learning
was only implemented under regular conditions,
hence giving them an equal learning chance as the
rest of the class.
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However, discussing the potential benefits
of the suggested approach in terms of concerns
and issues introduced in the analysis is essential.
While Luan et al. (2020) pointed out the technical
and infrastructural challenges Al can bring, it is
crucial to pose questions of equity when entering
an educational context and whether Al can widen
the digital gap between effective and less effective
learners and between Saudi schools. The following
area was identified as an emergent theme in the
analysis of the source: the changing role of a teacher,
according to the findings of Sheng (2023), and the
like. This change from the role of the knowledge
transmitter to the knowledge enabler and navigator
corresponds with the paradigm transition in the
general learning process within the L2 classroom,
where the emphasis has been gradually shifted
towards learner-centred constructivist perspectives.

Nevertheless, this shift also offers challenges;
for instance, Razak et al. (2018) strongly show that
drastic and thorough teacher training is imperative.
This again raises a concern about the role teachers
play in Al integration and also the idea that
teachers may not be adequately equipped, trained,
or supported to incorporate Al tools within their
teaching practice or may even actively avoid using
Al-based tools within their practice as their use
increases within EFL classrooms.

The fact that analysis of the results highlighted
higher-order thinking skills raises the possibility
of Al integration, resulting in a more mentally
challenging position for teachers. While Al is used
to handle more straightforward interactions, the
teacher may need to spend more time on the students’
higher-order thinking skills regarding language
use; Zheng and Zhu (2021) rightly pointed out that
it is high time that language teaching approaches
were revised. They are evaluated in the context of
artificial intelligence. The ethical and data privacy
issues highlighted in the analysis, including what
Zulkarnain and Yunus (2023) associate with using
Al in education, make the argument meaningful.
The problems of data gathering, algorithmic bias,
and the ethical application of Al-generated content
are relevant to students’ privacy, fairness, and the
validity of the educational process.

As Chen (2023) also pointed out, flexibility and
individual differences in curriculum development
reflect a departure from conventional, sequential
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language instruction. The opportunity for review
and immediate feedback provided by Al, described
by Wang and Huang (2023), may foster long-term
and real-time variety and timely forms of evaluation
and instruction by trends in educational assessment
and data-driven learning.

However, following the above analysis, Zheng
and Zhu (2021) question whether there might be a
shift in how language proficiency should be defined
in the light of Al or how it should be measured
whenever Al can perform many language-related
tasks.

The outcomes of this analysis suggest the
subsequent lines of future research and improvement:
Longitudinal research on how integration of Al
influences language learning outcomes and students’
attitudes; development of strong ethical rules and
standards for Al use in learning; design and testing
of new learning paradigms for integrating Al while
keeping the most important human aspects of
foreign language training; advance teacher training
programs; identification of how Al literacy can be
incorporated into EFL curriculum successfully
(Shishido et al.,2021).

Lastly, using Al to teach EFL to secondary school
students simultaneously has exciting prospects and
daunting tasks. Al can revolutionise the language
learning experience and increase personalisation
and efficiency, but its use has to be critically and
carefully addressed. Equity of choices and access
with the benefits it offers students and society,
with the irreplaceable Human aspect of language
teaching, ethical issues in Al, and integrating new
learning technologies and tools into the education
system, will prove critical as the field rapidly pushes
further into the future.

6. Conclusion

This paper summarised the integration of
Artificial Intelligence (Al) applications by English
language teachers teaching secondary school
learners. The review has found some major Al tools,
including Intelligent Tutoring System, Automated
Writing Evaluation, speech recognition, and adaptive
learning, which can be used to promote personalised
instruction and feedback, and offer extra learning
opportunities. Nevertheless, their potential has a
few challenges, such as technical constraints, ethical
issues, and less human interaction.
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The results show that the role of a teacher in
Al-driven classrooms has changed, and instead of
a deliverer of knowledge, he or she is a facilitator,
and new teaching methods are needed, as well as
changes in the curriculum. Future studies ought
to fill in the gaps in research areas such as teacher
preparation, code of ethics, and the long-term
impacts of Al application in EFL settings. Finally,
a successful Al implementation will require a joint
effort involving educators, policymakers, and
developers of technologies to provide equitable and
quality language learning opportunities.

Based on the findings, this paper suggests the
following specific practices:

1. Developing detailed training modules to
develop the expertise of the teachers in terms
oftechnical skills and teaching methods to be
used in order to integrate Al, especially with
the focus on manual classroom activities,
which can be related to the requirements of
the Saudi curriculum.

2. Formulating education policy to promote
the use of Al technologies in high school
curricula, while keeping it in line with the
objectives of the Saudi Vision 2030, and
preserving the right balance of pedagogy
between technology and human relations.

3. Encouraging universities, the Ministry of
Education, and tech companies to come
up with smart learning platforms, which
are specifically designed to meet the needs
of Arabic-speaking EFL learners and are
culturally relevant to the Saudi setting.

4. The proposed recommendation 1is to
encourage future experimental research
to quantify the longitudinal effects of
particular Al tools on language performance,
student use, and learning outcomes in Saudi
secondary schools, as they are based on
the theoretical foundations reported in this
review.
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A proposed model for a platform based on gamification elements and its effectiveness in
developing psychological well-being in digital citizenship among young people
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Abstract: This study, entitled “The Methodology for Formulating the Shar‘T Maqgsad (Legal Objective)”, examines the
procedural steps through which Shar ‘T objectives are identified and precisely articulated. It does so by analyzing the stages
of discovery, verification, and formulation, together with the methodological criteria and scholarly standards associated
with each stage. The research adopts a descriptive—analytical methodology, and is confined to outlining the procedural
framework for formulating a Shar‘T magsad, without addressing the specific methodologies of any particular jurist or
legal school.

The study concludes that the sound formulation of a maqsad rests upon sufficiently comprehensive induction (istiqra’)
that prevents erroneous particularization, followed by rigorous methodological verification to ensure that the proposed
objective coheres with the universals of the Shari‘ah and is supported by the understanding of the early generations. It
must then be expressed in a clear, concise, and precise formulation, with its definition, significance, evidences, scope, and
conditions of application properly established, and its validity reinforced through relevant juristic applications. Among
the key recommendations is the need to strengthen and systematize the procedural stages of magsad-formulation, given
their role in refining juristic reasoning and guiding sound legal inference..
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Commentary on Al-llmam bi-Ahadith al-Afkam (in
Arabic), by Ibn Dagiq al-‘Id (D702AH). Edited by
Muhammad Khalliif al-‘Abd Allah. Dar al-Nawadir,
Sariya, T2, 1430AH.

Commentary on Muslim by Al-Nawawi (in Arabic), by
Yahyd ibn Sharaf Al-Nawawr (D676AH). Dar lhya’
al-Turath al-‘Arabr, Bayrit, T2, 1392AH.

Critigue of the Farwa: Towards a Systematic and
Functional Foundation (in Arabic), by Muhammad
Husayn Al-Ahmad (DI1444AH). Dar al-Fath, al-
Urdun, TI1, 1444AH.

Dertving Principles from Sub-Issues (An Foundational
Study) (in Arabic), by ‘Abd al-Wahhab Al-Risini
(Contemporary). (Master’s Thesis). Kulliyat al-
Shari‘ah wa-al-Dirasat al-Islamiyah, Jami‘at Umm
al-Qura, 1428AH.

Informing the Signatories on Behalf of the Lord of the
Worlds (in Arabic), by Ibn al-Qayyim (D751AH).
Edited by Mashhiir Al Salman. Dar Ibn al-Jawzi, al-
Sa‘adiyah, T1, 1423AH.

Introductions to Books of Usil al-Figh: An Analvtical
Study of the Content (in Arabic), by Al-Muthanna Al-
Jarba’ (Contemporary). Dar al-Tahbir, al-Riyad, T1,
1445AH.

Lrshad al-Qasid ild Ma rifar al-Magasid (in Arabic), by
Ya‘qab Al-Bahusayn (D1443AH). Dar al-Tadmuriyah,
al-Riyad, 1441AH.

List of Jurisprudential Skills (in Arabic), by Nukhbah
min al-Mukhtassin (Contemporary). Dar Kuniiz
Ishbiliya, al-Riyad, T2, 1440AH.

Literary Fditing (in Arabic), by Husayn ‘Alf Muhammad
Al-TadmirT (D1431AH). Maktabat al-‘Ubaykan, al-
Sa‘idiyah, TS5, 1425AH.

Mamii* al-Fatawad (in Arabic), by Ahmad Ibn
Taymiyah (D728AH). Edited by ‘Abd al-Rahman
Qasim. Mujamma“ al-Malik Fahd, al-Madinah al-
Munawwarah, 1416AH.

Nasamat al-Ashar ‘ala Sharh al-Manar, “Ifadat al-
Anwar” (in Arabic), by Ibn ‘Abidin (D1252AH).
Edited by Firas Muhammad. Dar al-Daqqaq, Bayriit,
T1, 1443AH.

Research Methodology in Contemporary Islamic Studies
(in Arabic), by Isma‘il Ghazi. Dar Ibn al-Jawzi, al-
Sa‘adiyah, T1, 1442AH.

Scientific Research Methodologres (in Arabic), by
‘Ammar Biihish, & Muhammad Al-Dhunaybat
(Contemporary). Diwan al-Matbii ‘at al-Jami ‘Tyah, al-
Jaza’ir, 2000AD.
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Al-Mustasi (in Arabic), by Abi Hamid Al-Ghazalt
(D505AH). Edited by Muhammad ‘Abd al-Salam.
Dar al-Kutub al-‘limiyah, Bayrit, T1, 1413AH.

Al-Tagrib wa-al-Taysir li-Ma rifat Sunan al-Bashir al-
Nadhir ji Usil al-Hadith (in Arabic), by Yahya ibn
Sharaf Al-Nawawi (D676AH). Edited by Muhammad
al-Khusht. Dar al-Kitab al-‘Arabi, Bayrit, TI,
1405AH.

Collection of Farwas (in Arabic), by Ahmad Ibn
Taymiyah (D728AH). Edited by ‘Abd al-Rahman
Qasim. Mujamma“ al-Malik Fahd, al-Madinah al-
Munawwarah, 1416AH.
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The Healing of the [l in Explaining the Ambiguous, the
Imagined, and the Paths of Reasoning (in Arabic),
by Abi Hamid Al-Ghazali (D505AH). Matba‘at al-
Irshad, Baghdad, T1, 1390AH.

The Jurisprudential and Fundamental Differences
(in Arabic), by Ya‘qab Al-Bahusayn (D1443AH).
Maktabat al-Rushd, al-Riyad, TI1, 1427AH.

The Letter Avn (in Arabic), by Al-Khalil Al-Farahidi
(D170AH). Edited by Mahdri al-Makhziami & Ibrahim
al-Samarra’t. Dar al-Hilal, (d.T - d.t).

The Objectives of Islamic Sharia (in Arabic), by Al-
Tahir Ibn ‘Ashiir (D1393AH). Edited by Muhammad
al-Habib Ibn al-Khawjah. Wizarat al-Awqaf wa-al-
Shu’iin al-Islamiyah, Qatar, 1425AH.

The Precious Principles in the Commentary on Al-
Mapsial (in Arabic), by Ahmad ibn Idris Al-Qarafi
(D684AH). Edited by ‘Adil ‘Abd al-Mawjid & ‘Alf
Mu‘awwad. Maktabat Nizar Mustafd al-Baz, al-
Sa‘adiyah, TI1, 1416AH.

The Proof in the Principles of Jurisprudence (in Arabic),
by ‘Abd al-Malik Al-Juwayni (D478AH). Edited by
Salah ‘Uwaydah. Dar al-Kutub al-‘Ilmiyah, Bayriit,
T1, 1418AH.

The Rules of Judegments in the Interests of Mankind
(in Arabic), by Al-‘Izz Al-‘Aziz ibn ‘Abd al-Salam
(D660AH). Edited by Taha ‘Abd al-Ra’if. Maktabat
al-Kulliyat al-Azhariyah, al-Qahirah, 1414AH.

The Scattered in the Figh Principles (in Arabic), by Badr
al-Din Al-Zarkashi (D794AH). Wizarat al-Awqaf al-
Kuwaytiyah, T2, 1405AH.

The Science of the Objectives of Islamic Sharia (in
Arabic), by Faysal Al-Hulaybr (Contemporary).
Sharikat Ithra’ al-Mutin, al-Riyad, T6, 1444AH.

The Two Strangers (Difficult Words) in the Qur an
and Hadith (in Arabic), by Ahmad ibn Muhammad
Al-Harawi (D401AH). Edited by Ahmad al-Mazidl.
Maktabat Nizar Mustafd al-Baz, al-Sa‘idiyah, TI,
1419AH.
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Shifi’ al-Ghalil fi Bayan al-Shibalh wa-al-Mukhayval
wa-Masalik al-74 7il (in Arabic), by Abi Hamid Al-
Ghazali (D505AH). Matba‘at al-Irshad, Baghdad, T1,
1390AH.

Tahdhit al-Lughalk (in Arabic), by Muhammad Al-
Azhart (D370AH). Edited by Muhammad Mur‘ib.
Dar Ihya’ al-Turath al-‘Arabi, Bayrat, T1, 2001AD.

The Clarification of the Summary. Commentary on lbn
al-Hajib 5 Summary (in Arabic), by Abi al-Thana’ al-
Istfahani (D749AH). Edited by Muhammad Mazhar
Baqa. Dar al-Madani, al-Sa‘adiyah, T1, 1406AH.

The Collection of Language (in Arabic), by Muhammad
ibn al-Hasan Ibn Durayd (D321AH). Edited by
Ramzi Ba‘labaki. Dar al-‘Ilm lil-Malayin, Bayrat, T1,
1987AD.

The Congruencies (in Arabic), by Ibrahim ibn Miisd Al-
Shatibt (D790AH). Edited by Mashhiir Al Salman.
Dar Ibn ‘Affan, al-Sa‘idiyah, T1, 1417AH.

The Correct: The Crown of Language and the Correct
Arabic (in Arabic), by Isma ‘il Al-Jawhari (D393AH).
Edited by Ahmad ‘Attar. Dar al-‘llm lil-Malayin,
Bayrit, T4, 1407AH.

The Definitive and the Greatest Surrounding Dictionary
(in Arabic), by ‘Alf ibn Isma‘il ibn Sidah (D458AH).
Edited by ‘Abd al-Hamid Hindawi. Dar al-Kutub al-
‘limiyah, Bayrit, T1, 1421AH.

The Differences (in Arabic), by Ahmad ibn Idris Al-
Qarafi (D684AH). ‘Alam al-Kutub, Bayrit, (d.T-d.t).

The Epoch-making Chapters in the Objectives of Sharia
(in Arabic), by Ahmad Al-Duwayhi (Contemporary).
Dar al-Tahbir, al-Sa ‘adiyah, T1, 2023AD.

The General Jurisprudential Introduction (in Arabic),
by Mustafa Ahmad Al-Zarqa’ (Contemporary). Dar
al-Qalam, Dimashq, T2, 1425AH.

7he Harvest (in Arabic), by Muhammad ibn ‘Umar
Al-Razi (D606AH). Edited by Taha al-‘Alwani.
Mu’assasat al-Risalah, Bayrat, T3, 1418AH.
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The Image of Camels in Saudi Cinema: A Phenomenological Reading
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Abstract: This research examines the image of camels in Saudi cinema, based on Maurice Merleau-Ponty's phenomenological
critical reading. Its importance stems from the status of purebred camels in Saudi culture, and its scientific contribution
to the field of film criticism. It aims to reveal the phenomenological manifestation, cognitively and existentially, of the
Saudi cinematic image of camels through the following problematic questions: What are the procedural tools for applying
phenomenology to analyze the cinematic image of camels? How was the perceptual experience of the visualization of
camels formed in the cinematic world? How was the experience of existence in the invisible image of camels formed? As
for the research sections, they consist of a theoretical section on Maurice Merleau-Ponty’s phenomenology of cinema, and
an applied section through the films of (Naqa, she-camel) and (Hajjan) camel rider: the perceptual experience of the visible
aspects of camels through description and narration, and the experience of being in the invisible aspects of camels. The
research concludes that the description of the cinematic visual concerns with the cultural impact of camels through camel
chant caller (hadda’), camel racing, folk poetry, proverbs, and oral tradition. The visual narration breaks the ascending linear
time and moves towards density and overlap between times. Moreover, living the experience is evoked by remembering the
invisible camels to reveal the states of attachment and existential anxiety..
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Abstract: The aim of this research was to evaluate the Saudi sixth-grade (first-semester) mathematics textbook content
design through lens of cognitive load theory principles, including split-attention, problem completion, self-explaining
and variability. A quantitative content analysis approach was used to gather numerical data from the textual content. The
results showed that eighteen percent of fifty worked examples were affected by split-attention. No single worked example
was followed immediately by problem completion or self-explaining activities. Six percent of worked examples were not
followed immediately by problems of low variability, while ninety two percent of worked examples were not followed
immediately by problems of high variability. No skills embedded in the worked examples were left without practice
problems with high contextual interference.

Keywords: Cognitive load, split-attention, self-explain, worked examples, problem completion, variability.

*kk
géJa.d\ soadl 4y a5 (galua ¢ gua g3 A gad) (AN bl Ciiall Cilualy ) QUS 4l

@) A (e ) gl
Jila daala — A Al AW ¢ jLéia Sl

(2025-11-04 :J 58l Z K €2025-09-16 :akiu) g JL5)

=l Joadll) (g sl S5 Gaald) Coall izl Sl QLS (5 pine ampanal i ) Caand) 138 Caagy séuad) paldian
A 2By il g o IR 5 8l g eI S JaS) 5 caniinall o) el 8 Lay ¢yl eall A i (salae o gua (8 (U5Y)
Ylia 50 e dially ydie Al o) i) @ yglal 5 aill (5 sinall (ya daad ) i) aaad oK1 (5 sinall Jda g Lial)
O s g O iy a Ly ¢ padaie (i 13 S 5a 5 ytlae Asland) ALY (e Al A iy al 5 aiall oWl 35 Uil
I 7 il dda il i o Al JuaS) aal 5 Lae Jlie o atiads il o (il D COISCER S il Alead) ALY (e dally

Agle A8l YL D IS pe A jlae ()50 (landl JU) 8 Aiaian s g ol &, Al B il

ugl_\ﬂ\ c‘ds.ﬁud\ dLAS\ c‘\:ﬂ.«aj\ :\ﬁAY\ ‘kf“ﬂ\ C)..ﬂ\ cru.us.\.d\ b\-ﬂ-\\)” cg)ud\ c&_\aj\ :2\:\;1:\3-6 Qwﬂ\

(*) Corresponding Author: Al yall (%)
Nawaf Awadh k Alreshidi 2l DA s ol i
Associate professor- Collage of - s s Al K L
Education — University of Ha’il. A0 geaall Ay yall ASLadll

Email: n.alreshidi@uoh.edu.sa n.alreshidi@uoh.edu.sa 1 58N 330

DOI: 10.12816/0062356

82



Nawaf Awadh k Alreshidi : Evaluating the Saudi Sixth-Grade Mathematics Textbook Through Lens

of Cognitive Load Theory Principles.

82-91

1. Introduction

Textbooks have long been widely used
worldwide and continue to be the primary foundation
of school curricula (Richards, 2014). Research
has asserted the importance of various techniques
that should be involved in the design of textbooks,
such as integrating text with visuals (Mayer, 2009)
and using worked examples, problem completion
and self-explaining activities, and variability
(Sweller et al., 2011). However, these techniques
must be designed and presented in a way that can
support effective learning. The effective design of
such techniques in textbooks can be explained by
cognitive load theory. Cognitive load theory (CLT),
generated by John Sweller, is an instructional design
framework grounded in the principles of human
cognitive architecture (Sweller, 2019). It emphasises
that instructional design should be presented with
consideration of working memory limitations and
unlimited long-term memory for learners (van
Merriénboer & Sweller, 2010).

The theory works primarily with biologically
secondary knowledge, which is the type of
knowledge that is consciously acquired, such as
reading, writing and arithmetic (Geary, 2007, 2008).
Cognitive load, a central concept in CLT, refers to
working memory resources, or the mental effort
required to complete a certain cognitive task. It is
a theoretical concept that explains the interaction
between the cognitive abilities of the learner and
the complexity of the information being processed
(Kalyuga, 2009). Cognitive load is classified into
three types: intrinsic cognitive load, extraneous
cognitive load and germane cognitive load. Intrinsic
cognitive load (ICL) is imposed by the complexity
of the task, and extraneous cognitive load (ECL)
is imposed by poor instructional design. Germane
cognitive load (GCL) arises from using working
memory resources to construct a schema in long-
term memory (Jordan et al., 2020; Sweller, 2010,
2020; Sweller et al., 1998).

The total of these types of cognitive load
combined must not exceed the working memory
capacity; otherwise, learning can be hindered
(Sweller et al., 2011). Therefore, instructional
materials must be designed in such a way that the
available working memory resources are efficiently
used to maximise learning. This can be done
by minimising extraneous load as negative and
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unproductive cognitive load while maximising
germane cognitive load as productive and positive
cognitive load (Sweller, 2019; Sweller et al., 2011).
Several cognitive load effects have been presented
for minimising extraneous cognitive load, such as
the split-attention effect, the worked-example effect
and problem completion, and for maximising GCL,
such as the self-explaining effect and variability.
These cognitive load effects are discussed in the
following paragraphs, and the extent to which they
are applied in the Saudi sixth-grade textbook content
design is examined.

No previous study conducted in Saudi Arabia
to evaluate the mathematics textbook for sixth-
grade students has considered CLT. This study
was intended to detect design problems, provide
recommendations for improvement and pave the
way for more studies in this domain.

Minimising extraneous cognitive load
Split-attention effect

The split-attention effect occurs when various
sources of information that need to be integrated
for learning are not integrated, including textual
and pictorial details that are presented separately on
the same page or over multiple pages (Castro et al.,
2021; Nurjanah & Retnowati, 2018). This hinders
learning when compared with spatially integrated
sources (Ayres & Sweller, 2014; Florax & Ploetzner,
2010; Mayer & Fiorella, 2014). This is because ECL
increases when learners must split their attention
between various sources of information to integrate
them mentally. This load is not necessary, and it
diminishes learning. Therefore, various sources of
information should be presented in an integrated
manner when that information cannot be learned
separately (Sweller, 2019).

Worked-example effect

A worked example (WE) is a problem with
a complete step-by-step solution (Barbieri et al.,
2023; Sweller, 2019). The worked-example effect
occurs for novice learners, while its effect disappears
as learners gain more experience. Rather than
providing novice learners with problems, worked
examples are recommended because presenting
learners with problems likely forces them to use
ineffective strategies, such as means-ends strategies
(Sweller, 1988). For example, learners will identify



Journal of the North for Humanities, Northern Border University, Vol. (11) - Issue (1) Part (1), January 2026 - Rajab 1447 H

82-91

the desired end state and current state of the problem
and then generate random procedures in an attempt
to bridge the gap between them and test their
effectiveness repeatedly until they find the right
procedures. This will cost the learner unnecessary
effort (i.e. ECL). To reduce this burden, learners
should initially be provided with a worked example
to avoid unnecessary cognitive load and acquire
problem-solving schemas first, and then they should
be provided with related problems for practice.
Hence, the worked-example effect occurs when it is
presented to novice learners to reduce unnecessary
cognitive load (i.e. ECL).

Problem-completion effect

The concept of problem completion is to present
a problem with partial solution steps. Learners are
expected to complete the rest of the problem solution
steps based on the partial solution (Gupta & Zheng,
2020). This reduces student distraction and allows
students to direct their attention to the steps of
solving the problem (Mihalca et al., 2015). Providing
part of the solution reduces the ECL (Sweller et
al., 2011). At the same time, it motivates students
to complete the solution steps (van Merriénboer &
Sweller, 2005). Paas (1992) revealed that problem
completion and worked examples are more effective
and impose less ECL than traditional problems.

Maximising germane cognitive load
Self-explaining

Self-explaining is a mental process through
which learners are encouraged to explain the
solution steps of a worked example in their own
words (Johnson & Mayer, 2010; Sweller et al.,
2011). This can be done by establishing relationships
between new knowledge and prior knowledge
through self-explanation. This process induces GCL
to construct cognitive schemas. However, when
learners lack adequate relevant prior knowledge,
the self-explaining effect may increase ECL (Chi et
al., 1989; Cooper et al., 2001; Renkl, 1997; Sweller,
2019). It is also possible that self-explaining may
be redundant when the student is able to explain the
steps (Sweller et al., 2003). When using only one
problem or worked example, students should be
prompted to self-explain. However, when students
are exposed to diverse examples, self-explanation
may not be important because the variety motivates
students to compare and contrast different problems,
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eliminating the need for self-explanation (Sweller,
2019).

Variability effect

The variability effect occurs when presenting
worked examples or problems in different contexts.
High variability is achieved by applying the same
process in a variety of contexts, which involves
changing the surface features of the problem (such
as numbers) and the structure of the problem (i.e.
the format of the questions); low variability is
achieved by changing the surface features without
changing the structure of the problem (see Paas &
van Merri€nboer, 1994). High variability improves
knowledge transfer (Clark et al., 2006; Paas & van
Merriénboer, 1994; van Merriénboer & Sweller,
2005) because it increases learners’ likelihood of
identifying and distinguishing relevant features from
irrelevant ones (van Merri€énboer & Sweller, 2005).
This encourages learners to construct cognitive
schemata, which is reflected in higher GCL (Sweller
et al., 2011). However, when novice learners are
exposed to complex cognitive domains, diversity or
variance may lead to practices that hinder learning
(Likourezos & Kalyuga, 2019). A special type of
variability, contextual interference, is explained
next.

Contextual interference

Low contextual interference focuses on a
standardised training schedule in which one type
of problem is mastered and then the learner moves
on to another type of problem (e.g. B-B-B, C-C-C,
A-A-A). High contextual interference focuses on
a randomised training schedule in which different
problems are put into practice in random order,
that is, varied problems requiring different solving
skills (e.g. C-A-B, B-A-C, B-C-A; Schmidt et
al., 2011). Although high contextual interference
requires more time and mental effort, it results in
better retention and higher transfer of acquired
skills compared to low contextual interference
(De Croock et al., 1998; van Merriénboer et al.,
2002b). High contextual interference stimulates the
conscious abstraction of similarities and differences
of different problem solutions. This requires control
and effort, increasing GCL. Research has found that
high contextual interference delays skill acquisition
during training but produces greater knowledge
transfer performance (De Croock et al., 1998; van
Merri€nboer et al., 2002b).
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Cognitive load theory and instructional
materials

Instructional materials are a source of cognitive
load for learners (Sweller et al., 2011). Not designing
and presenting these materials appropriately can
result in an ineffective cognitive load, which
consequently diminishes effective learning (Mayer,
2009). In education, the long-standing practice of
using textbooks (Bezemer & Kress, 2009) emphasises
the importance of continuously improving them to
enhance learning outcomes (Kovac & Kepic Mohar,
2022); hence, several studies have been conducted
from different perspectives to identify common
problems in textbook design and the need to address
them to optimise learning experiences. For example,
Al-Saedi (2021) conducted a study in Saudi Arabia
to evaluate the content of the sixth-grade textbook
mathematics in light of the National Council of
Teachers of Mathematics (NCTM) guidelines.
Abdulhadi (2024) carried out a study in Palestine
aiming to evaluate the sixth-grade mathematics
textbook according to various criteria related to the
book’s elements (including form and artistic output
of the book, educational objectives, book content,
educational activities and evaluation) based on
ideological, social, psychological and cognitive
philosophy. Diwan and Ahmed) 2023( performed a
study in Egypt to determine the ratios of the mental
abilities of the Guilford model in the content of the
mathematics book for sixth-grade primary school. To
the best of the author’s knowledge, no single study
existed that had been conducted in Saudi Arabia
to evaluate the sixth-grade mathematics textbook
considering CLT. Internationally, few studies have
examined textbooks, particularly in mathematics.
For example, Nurjanah and Retnowati (2018) used
CLT to analyse potential ECL, including four aspects
— the redundancy of information, split attention,
incoherence and the lack of signalling — presented in
a seventh-grade mathematics textbook. The results
showed that about 3.69% of the material presented in
the textbook caused redundant information, 18.43%
caused split attention, 3.69% was incoherent and
18.43% lacked signalling. In this study, the sixth-
grade (first-semester) mathematics textbook was
evaluated considering CLT principles, including
split attention, problem completion, self-explaining
and variability. The study aimed to answer the
following questions:
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To what extent is unproductive cognitive load
design applied in the textbook?

To what extent is productive cognitive load
design applied in the textbook?

2. Method
Study design and instrument of the study

The aim of this research was to evaluate the
Saudi first-term sixth-grade mathematics textbook
through lens of CLT principles, including split
attention, problem completion, self-explaining and
variability. A quantitative content analysis approach
was implemented to gather numerical data from the
textual content (Neuendorf, 2017). This approach was
fulfilled using a structured checklist that measured the
frequency of occurrence of eight design items that are
covered in the four main CLT principles mentioned.
The instrument was constructed based on a literature
review of cognitive theory and was verified by three
professors who were experts in the field in terms of
measuring what the research aimed to measure and in
terms of clarity in the coding rules and consistency.
Some feedback was provided by the experts, and
the author changed the instrument based on their
assessments. To measure content analysis reliability,
test-retest reliability was used to re-analyse the data
with the author over the course of a month, which
yielded an acceptable reliability score of 0.96.

Textbook description

The mathematics textbook for sixth-grade
primary school students (for the first of three
semesters during the year) includes 92 pages
and was first published by the Saudi Ministry of
Education in 2024. Table 1 shows that the textbook
comprises three main units, encompassing a total of
50 worked examples. The textbook targets 12-year-
old students.

Table 1: Mathematics textbook descriptive features

Unit Title Number | Pages
of WEs

1 Algebra: Number 15 1743
patterns and functions

2 Statistics and graphs 10 56-81
Operations on decimal 25 86-127

fractions
Total 50 92

Note: WE(s) refers to worked example(s).
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The design of each unit in the book begins with
preparation for the new unit, which reviews the
relevant prior knowledge. Each topic begins with
an activity that aims to guide students to discover
new concepts. Students should read it and answer
the relevant questions. This activity is followed
by concepts and instructions. Then 2-4 worked
examples are presented, each one followed by a
problem as an assessment of students’ understanding
of the worked example. Presented after that are
related problems intended to ensure the students
achieve the learning objectives, followed by training

(problems), then higher order thinking problems and
then training for tests. Preparation for the next topic
appears at the end of the topic section. Several visual
designs accompany each topic.

Data collection

Data were collected using an eight-item
structured checklist developed based on a literature
review of CLT. The author measured eight items
related to four main CLT principles: split attention,
problem completion, self-explaining and variability
(see Table 2).

Table 2: Structured checklist of cognitive learning theory principles

Principles

Description

Split attention

Various sources of information that need to be integrated for learning are not integrated

Problem completion

No problem completion followed WM immediately

Self-explaining No self-explaining activities followed WE immediately
WE was not followed immediately by problems with low variability
WE was not followed immediately by problems with high variability immediately
Variability WE was not followed by problems with low variability at a later stage of the instructional

sequence

WE was not followed by problems with high variability at a later stage of the

instructional sequence

WESs were not followed by high contextual interference

Note: WE(s) refers to worked example(s).

Split attention included one item — ‘Various
sources of information that need to be integrated
for learning are not integrated’ — which accounts for
how many worked examples caused split attention.
Problem completionincluded one item— ‘No problem
completion followed WE immediately’ — which
accounts for how many worked examples were not
followed by at least one problem completion before
presenting another worked example. Self-explaining
included one item — ‘No self-explaining activities
followed WE immediately’ — which accounts for
how many worked examples were not followed by at
least one self-explaining activity before presenting
another worked example.

Variability included five items. 1) ‘WE was
not followed immediately by problems with low
variability’, which accounts for how many worked
examples were not followed by at least one practice
problem of low variability before another WE was
presented. 2) “WE was not followed immediately by
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problems with high variability’, which accounts for
how many WEs were not followed by at least one
practice problem before another WE was presented.
3) ‘WE was not followed by problems with low
variability at a later stage of the instructional
sequence, which accounts for how many worked
examples were not followed by at least one practice
problem of low variability within the whole topic.
4) WE was not followed by problems with high
variability at a later stage of the instructional
sequence, which accounts for how many worked
examples were not by at least one practice problem
of high variability within the whole topic. 5) ‘WEs
were not followed by high contextual interference’,
which accounts for how many worked examples
were not followed by high contextual interference
of practice problems within the whole topic.

The data were collected through a straightforward
coding approach, where the author reviewed each
worked example and the tasks that followed in
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the textbook and recorded every instance in which
items related to CLT were identified. Each item
was documented individually. To organise the
analysis process, the author followed the same unit
order as the textbook. The gathered data were then
statistically analysed.

3. Results and discussion

Table 3 represents the frequency of occurrence
of the eight investigated design items obtained via
the structured checklist categorised into four main
scales, including split attention, problem completion,
self-explaining and variability.

Split-attention effect

Approximately 18% of the worked examples
were negatively affected by split attention. They

presented various sources of information that were
not integrated, even though they needed to be
integrated for learning. The results revealed that
Unit 1 had the highest percentage (33%) of worked
examples affected by the split-attention effect,
followed by Unit 2 with 20% and Unit 3 with 8%, the
lowest percentage. The split-attention effect occurs
when various sources of information that need to
be integrated for learning are not integrated, which
includes textual and pictorial information presented
separately on the same page or over multiple pages
(Castro et al., 2021; Nurjanah & Retnowati, 2018).
The example of the split attention displayed in Figure
1 shows that the presetting steps of the solution of
the worked example split students’ attention.

Figure 1: an example of split attention reported for Unit 1 (example N 4 /P 28)
The designer presents the steps of the solution as follows:

3x6% +4 =3x 36+4 find value 6

The students here must split their attention horizontally to find out why 36 existed, and the statement “find
value 6%’ is an instruction that appears after the action was taken, which can confuse learners. The designer
should place 36 under 6 vertically to avoid split attention and give the instruction (find value 6%) one step

before action is taken as follows:

3%x6% +4

l
=3x 36+4’

find value 62

As seen in Figure 1, the problem was first related
to the inappropriate placement of the instructions.
This problem existed throughout the textbook where
procedures (i.e. actions) preceded instructions,
which caused split attention between the instructions
and the procedures. This must be changed to make
instructions precede procedures by one step, which
can help students understand what action would
be taken next. When instruction comes first, the
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students will hold the instruction and check the next
action, while if the instruction comes at the end of
the action, the students will be forced to explain the
action taken to understand it, but if they cannot, then
they must return to the instruction, which causes
split-attention. In addition, the problem also is that
presenting mathematical statements horizontally
while they should be presented vertically causes split
attention. This problem also existed throughout the
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textbook. Improperly integrated sources will hinder
learning when compared with properly spaced
integrated sources (Ayres & Sweller, 2014; Florax
& Ploetzner, 2010; Mayer & Fiorella, 2014) because
ECL is increased when learners must split their
attention between various sources of information to

Table 3: The results

integrate them mentally. This load is not necessary,
and it diminishes learning. Therefore, various items
of information should be presented in an integrated
source and in a proper way when that information
cannot be learned separately (Sweller, 2019).

Unitl

Principles Description

Unit2 Unit3 Total

N.WE

%

N.WE % |N.WE % |N.WE %

Various sources of information
that need to be integrated for
learning are not integrated

Split
attention

33%

20% 8% 18%

Problem
completion

No completion problem

immediately followed WM 15

100%

10 {100%)| 25 [ 100% 50 | 100%

Self-
explaining

No self-explaining activities

immediately followed WM 15

100%

10 |100%) 25 | 100% 50 | 100%

10

WE was not followed
immediately by problems with
low variability

0% 1

10% 8% 6%

WE was not followed 15

immediately by problems with
high variability

14

93%

25 50

90% 23 | 92% 46 | 92%

WE was not followed by
problems with low variability
at a later stage of the
instructional sequence

Variability

0%

0% 0% 0%

WE was not followed by
problems with high variability
at a later stage of the
instructional sequence

13%

20% 0% 8%

WEs were not followed by
high contextual interference

0%

0% 0% 0%

Note: WEC(s) refers to worked example(s), N refers to Number and F refers to frequence.

Problem completion

No ‘problem completion’ activities immediately
followed the WEs. The design of the textbook
did not take advantage of problem completion
techniques, which are important for reducing ECL
and for motivating students to complete the solution
steps (van Merriénboer & Sweller, 2005).

Self-explaining activities

No self-explaining activities immediately
followed the WEs. Self-explaining can induce GCL,
which leads to connecting relevant prior knowledge
to new information and results in constructing
cognitive schema (Kalyuga, 2007; Rittle-Johnson
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& Loehr, 2017). In general, some studies conducted
across the world indicated that mathematics textbook
emphasise procedural knowledge over conceptual
knowledge (see Namli & Ozcakir, 2024).

When using only one problem or worked
example, students should be prompted to self-
explain. However, when students are exposed to
diverse examples, self-explanation may not be
important because the variety motivates students to
compare and contrast different problems, eliminating
the need for self-explanation (Sweller, 2019). Most
worked examples were followed immediately
by a single practice problem, which is needed for
self-explanation techniques. Many mixed practice
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problems were placed after 2-4 worked examples;
however, these practice problems seemed to cause
ECL because they practised many skills in different
contexts (i.e. applying high contextual interference)
while each skill was not practiced sufficiently before
applying high contextual interference.

Variability

Six percent of the worked examples were not
followed immediately by practice problems with
low variability. There was at least one practice
problem with low variability that followed each WE
immediately for Unit 1, while Unit 2 represented the
highest percentage with 10% of the WEs that were
not followed immediately by practice problems with
low variability.

Ninety-two percent of worked examples were
not followed immediately by practice problems
with high variability. Unit 1 represented the highest
percentage with 93% of WEs that were not followed
immediately by at least one problem with high
variability, while the lowest percentage was for
Unit 2 with 90%. Eight percent of worked examples
were not followed by any high variability problems
at all. The highest percentage of WEs that were not
followed by at least one practice problem with high
variability atall was Unit2 with 20%, while the lowest
percentage was Unit 3 with 0%. High variability
improves learning transfer (Clark et al., 2006;
Paas & van Merriénboer, 1994; van Merriénboer
& Sweller, 2005) because it increases the learners’
likelihood of identifying and distinguishing relevant
features from irrelevant ones (van Merriénboer
and Sweller, 2005). This encourages learners to
construct cognitive schemata, which is reflected in
higher GCL.

In terms of contextual interference, due to
the lack of problems with high variability that
immediately followed each worked example, low
contextual interference was not applied, but high
contextual interference was applied; after some
examples addressing certain learning objectives,
some problems were randomly presented. Although
high contextual interference requires more time
and mental effort, it results in better retention and
higher transfer of acquired skills compared to low
contextual interference (De Croock et al., 1998;
van Merriénboer et al., 2002b). High contextual
interference stimulates the conscious abstraction
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of similarities and differences of different problem
solutions. This requires control and effort,
increasing the associated cognitive load. Research
has found that high contextual interference delays
skill acquisition during training but is greater in
knowledge transfer performance (De Croock et al.,
1998; van Merri€énboeretal.,2002b). However, in this
textbook, it seems that each skill was not sufficiently
practised before high contextual interference was
applied. This was indicated by 92% of worked
examples that were not followed immediately by
practice problems with high variability. Therefore,
it seems high contextual interference applied might
cause too high a cognitive load. This needs to be
investigated in future research.

Recommendations

* Present mathematical procedures vertically if
presenting them horizontally causes split attention.

* Place instructions in the correct place; the
instructions should precede the action by one step
to avoid split attention.

* Provide self-explaining activities and problem
completions where necessary.

* Worked examples should be followed by practice
problems with low and high variability before
proceeding to another example.

» Conduct more studies to evaluate mathematics
textbooks at different educational levels and with
more CLT principles.

Limitations

The study is limited to four CLT principles,
including split attention, problem completion, self-
explanation and variability. It is limited also to the
first-semester sixth-grade mathematics textbook
published by the Saudi Ministry of Education in 2024.
The analysis of the textbook is limited to worked
examples and the tasks that follow while the tasks
presented before the worked examples were ignored.

4. Conclusion

The Saudi  sixth-grade  (first-semester)
mathematics textbook was evaluated considering
CLT, including split attention, problem completion,
self-explaining and variability. Throughout the
textbook, action was found to precede instructions,
which causes split attention: that is, the students
had to view the action and then go one step back
to view the instructions to find out what procedures
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had been followed. Another finding throughout the
textbook was that mathematical statements were
presented horizontally when they should have been
presented vertically. Presenting them horizontally
forces students to switch their attention from
the right side to the left side of the mathematical
statements. However, if the statement is presented
vertically, the action taken could be seen without
switching attention between the different statements.
The textbook design does not use self-explaining
activities. This might indicate that the textbook
focuses on procedural knowledge over conceptual
knowledge. Most worked examples were followed
by practice problems with low variability; however,
no practice problems with high variability followed
practice problems with low variability immediately.
This does not support learning mathematics
effectively and causes too high a cognitive load
when later applying high contextual interference.
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A proposed model for a platform based on gamification elements and its effectiveness in devel-
oping psychological well-being in digital citizenship among young people
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Abstract: This study aimed to examine the impact of implementing the three-semester system on the educational process
in public schools in Saudi Arabia from the perspectives of students, parents, and teachers. A descriptive-analytical survey
design was employed, and data were collected through a questionnaire covering five key domains: academic achievement,
time management and lesson distribution, parental involvement, practical skills, and assessment methods. The sample
consisted of 914 participants representing the three groups. Findings revealed that the system had a positive influence on
academic achievement, as participants reported noticeable improvements in performance and in the organization of study
schedules. Results also indicated greater parental engagement in monitoring students’ academic progress. Nevertheless,
challenges emerged in the development of practical and laboratory skills, largely due to time constraints. Most participants
agreed that assessment methods and examinations were generally appropriate to their educational needs. Based on these
results, the study recommends enhancing practical and experimental activities within the framework of the three-semester
system, adjusting exam schedules to reduce time pressure on students, strengthening communication channels between
schools and parents, and training teachers in diverse assessment strategies. The study provides an important foundation
for future evaluations and refinements of the three-semester system to better align with evolving educational needs .
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Abstract: This study addresses intellectual property protection in the digital environment. The world has witnessed
significant technological developments in recent times, particularly in the digital environment, which has had a profound
impact on all aspects of life and has had a direct impact on intellectual property. The tremendous development in
technology has led to the emergence of new attacks and crimes brought about by the misuse of the information revolution,
known as cybercrimes, against the rights of the individual and society, which are closely linked to intellectual property
rights and the internet. Technological development has contributed to the violation of intellectual property rights through
imitation or piracy of various kinds. Violation of these rights has taken many forms. Therefore, most countries have
enacted legislation and implemented several measures to guarantee and protect these rights from infringement. This study
therefore focuses on shedding light on the protection of intellectual property in the digital environment by examining the
nature of intellectual property in the digital environment, the protected works, the forms of infringement, the conditions
for protection, and the legal mechanisms for providing such protection. The descriptive approach was followed to define
the phenomena, in addition to the analytical approach to discuss possible solutions to the study’s problem. The study
reached several conclusions, the most important of which was that with the rapid development of communication and
digital technology, it has become necessary to find effective mechanisms to protect intellectual property rights and rights
holders in this field.
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al-Rumi’s satirical poetry; and identifying their features and means of formation. The analytical method was used in this
research. The research found out several results, the most prominent of which is that Ibn al-Rumi used in some of his
images meanings familiar in Arab culture, but through the imagery he was able to add some humor to these meanings by
reshaping them into images that arouse the enthusiasm of thought and expand the imagination. The study also revealed
that exaggeration that causes laughter, caricatures, extracting the image from the environment, and stimulating the senses
are the most prominent features that Ibn al-Rumi used in his satirical poetry..
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The electronic press’s treatment of Saudi women’s issues in light of the changing societal cul-
ture of society in accordance with Vision 2030.

Safiya I Alabdalkarim
Mass Communication Department - College of humanities and Social Sciences - King Saud University
- Riyadh, Saudi Arabia

(Received: 04-09-2025; Accepted: 04-11-2025)

Abstract: The study aimed to identify the frameworks for addressing the issues of Saudi women by websites in the light
of the change in the societal culture of society in accordance with Vision 2030, relying on the survey methodology through
analyzing the content of a sample of the contents and news of a number of news press websites,(Al-Watan newspaper,
Al-Riyadh newspaper, Al-Youm newspaper, Okaz newspaper, and the saudiecho), the study sample totaled 554 news and
reports.

At the forefront of the issues related to Saudi women that were covered by Saudi newspaper websites, the study sample
during the study period came as “the empowerment of Saudi women” with a rate of 26%, followed by “breaking into
various fields of work” with a rate of 17%, then “leadership models” with a rate of 13%.

The health field came at the forefront of areas of interest to Saudi women with a rate of 17.5%, then the field of commerce
and business with a rate of 13.5%.

At the forefront of the trends in dealing with the three journalistic websites of the study sample for dealing with Saudi
women’s issues was the positive trend with a percentage of 81%.

Keywords: Saudi women, social culture, Vision 2030, websites.
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Abstract: This study investigated the dynamic connectedness between the GCC region’s ESG and stock market indices.
The study employed the time-varying parameter vector autoregressive approach to explore the connectivity in ESG and
stock market indices of GCC markets. The analysis was conducted on the daily data for the sample period from May 1,
2017, to December 29, 2023, where the data was categorically segregated into the full sample, pre-covid, and post-covid
to gain in-depth insights. The empirical analysis posited a moderate level of connectedness among the selected indices,
while ESG indices played the role of transmitters towards the GCC stock markets. There are significant implications
for institutional investors, managers, and financial analysts interested in diversifying their portfolios by considering the
ESG aspects of GCC equity markets, especially during the pandemic. This study enlightened the time-varying parameter
vector autoregressive model’s significance in exploring the dynamic connectedness between ESG and stock indices in
three sample periods. In addition, it demonstrated the transmission role of ESG factors to the stock market, which can
help to navigate.
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skeskeosk

O Ay 1Al Gglatl) (udaa J g0 gﬁ ?g.u‘i\ G gl £130 9 A gal) g Asnatinal) g Asinal) Jal gad) (s (Salsal) Jay) )
19-38 58 dadla 22y Lag I La 4 i

i gma Ll
8 grad) Ay o) ASlaad) (ol (Ol Al (Jlas ¥ A8 Al g Adplaal) anid

(2025-08-31 :J 5l e 5 £2025-05-01 zadi¥ s )

(ESG) S 5l 4 S ga 5 Ao Laia ¥ 5 Ayial) AaS sall il e gy (~Saabipal) Jayl i) 3l jall o2a (Bl séaand) (aldi v
el <l Ol gaiall 1A laaiV) A mgie Al all cia e ) adal) oy slaill Galae ddhie b ag ) 3l sl il y e
Gl sl 35 5 S -GN S ga g Ae Laia W) g Al A aS gall Gl y5ge G Aday) jal) A8l LAWY i ) g pa s puiiall
e 29 (A w2017 sba 1 e 8all (i e gy il aladit iy Sl (g pal | aalalll 0 glatill alae J 53 (3 peasY)
Jsmanll Cargy dailall any Las 5 -] 90 S Aaila Jd Las 558 ALl Al s 18 06 ) sl cadila Cum 22023
S gl il e aal G 8 68 LR il el (o a1 (e Ui i (5 siane Aoyl il <y gl AL 555 (e
Lage VY i) o2 (ranali | ada) o sladll Gudae g 8 Ailall (3) 5D LY ) o S 55l A g g Ao LY 5 Al
S gl il g 8 il e B jlaiiul) agdailae ao it (aigall Grdlall Cllaall g cdalaall (g 3aae 5 ¢ Cpmannn sall () palianall
e o small dul jall s kbl Aailall 3,58 JMA Lia sead doaalall agu) (3 sl 8 IS 5 8 S sa g e laia 5 Ail)
AaS gl ol yipe (o Sl Jag) 5l LSS 8 B gl g s B priiall Claleall cld Cilgaiall I laai¥) 73 gai dpan
ol ipa 9 Ao all ) ol celdd e 3 M Aiell GO il A agul1 ol pdipe 5 S 3l A sa g dpelaia¥) 5 Al
lSaalin agh (8 2o la O (S L 85 faga) (35 ()l S J 85 8 S5 80 A sm 5 e Laia W5 Afial) a8 )

Lo aa Al il aae A e Jalaill g 63 ) (o Jal 1)

Bl Al i) ]9k S ey i) Aainall (e sall 5 aainall s il 1A galifa cilaldl)

(*) Corresponding Author: A pall *)
Laila Maswadi PNt
Department of Accounting and (O e Aadla (Jlae Y1 ALK L) 5 Al il
Finance, College of Business, Jazan 23 smaall Ay yall 38Tl ) Sl

University, Jazan, Saudi Arabia.
s A &l
Lmaswadi@jazanu.edu.sa
ORCID: https://orcid.org/0000-0003-3859-
9103

Email: Lmaswadi@jazanu.edu.sa

ORCID: https://orcid.org/0000-0003-

DOIL: 10.12816/0062280 e o)

163


mailto:Lmaswadi@jazanu.edu.sa
mailto:Lmaswadi@jazanu.edu.sa

Laila Maswadi: Dynamic Interlinkage between ESG Factors and Stock Market Performance in

GCC Countries: Pre- and Post-COVID- 19 Evidence

163-178

1. Introduction

Environmental, social, and governance (ESG)
investing is a strategic approach that has highlighted
its essential role in financial decision-making in
global markets (Hill, 2020). There is a significant
market capitalization of ESG investing over $25
billion, expected to grow to $40 billion by 2030. The
surge has been noted as an essential aspect for stock
markets (Wang et al., 2024), which have remained
an established investment mechanism, and strong
ESG performance is perceived as more resilient
to market volatility and regulatory changes, thus
attracting socially responsible investors (Alkaraan et
al., 2022). The nexus between ESG factors and the
Sustainable Development Goals (SDGs) constitutes
a fundamental paradigm for shaping contemporary
global development strategies. The international
world expects from these SDGs that environmental,
social, and governance (ESQG) criteria are aligned
with global development priorities. Through
a meaningful alignment of these two aspects,
responsible corporate practices will be put in place
that will ensure the significant contribution of
companies to long-term sustainable growth with the
inclusion of social and environmental challenges
(Cagli et al., 2023; Kakinuma, 2023)&amp; Taskin,
2023; Kakinuma, 2023.

The interconnectedness between  ESG
investment and SDGs establishes relationships
where ESG-driven investment will not only
contribute as a catalyst for the realization of
UN goals but also ensure the perspective of
corporate sustainability (Bekaert et al.,2023 ). This
perspective motivates companies to consider ESG
investments that enhance corporate sustainability
while addressing global social and environmental
challenges, including risk mitigation and improving
long-term financial performance (Delgado-Ceballos
et al.,, 2023). As financial markets increasingly
recognize the interconnectedness of ESG criteria
and the SDGs, they become vital to advancing global
sustainability goals and creating a more ethical,
equitable, and resilient financial market (Bekaert
et al., 2023). Over time, there has been an increase
in the appreciation of ESG principles, which is of
great importance to investors, portfolio managers,
and policymakers. They prefer aligning financial
performance and sustainable practices necessary for
broader environmental and social responsibilities,
which align with the SDG perspective of a broader
market transition towards sustainable finance.
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In the historical study, there are ample evidences
there which has explored the dynamic relationships
among ESG factors and stock market performance
especially for considering the priorities of investors
trend toward the sustainable investments (Cagli
et al., 2023; Wang et al.,2024 ). A significant and
positive correlation is examined between strong
ESG performance and higher financial profitability,
where companies offering high ESG scores benefit
from lower costs of capital, reduced risks, and
improved operational efficiency (Naeem et al,
2022). Furthermore, the meta-analysis of their
study presented that more than 90% of studies have
examined a significant positive relationship between
ESG factors and corporate financial performance.
Few studies clarified the importance of sectoral and
regional variations in determining the magnitude
of ESG impact on performance. For example, the
broad integration of ESG factors into financial
decision-making has yielded significant long-term
performance benefits, especially in industries with
high environmental risks (Naeem et al., 2022).

In prior literature, the connectedness of ESG
factors and financial markets has been explored
in multiple regions of the global world, where
regulatory frameworks, cultural norms, and market
maturity differentiated the levels of connectedness
and impact on performance (Assaf et al., 2024;
Bhattacherjee et al., 2024; Shaik & Rehman, 2023).
For instance, European markets are considered at
the forefront of ESG adoption due to their strict
regulatory requirements and investors’ preferences
for sustainable investments (Umar et al.,2020 ).
Comparatively, emerging markets that are
challenged by weak governance structures and less
stringent environmental regulations are aware of the
broad level of ESG importance; however, they have
shown muted impacts of ESG factors on financial
outcomes (Naeem et al., 2022). The United States
shows a mixed picture, with ESG-driven investments
gaining momentum but facing resistance in a few
sectors due to political and ideological differences.
(Naeem et al., 2022) argues that the extent to which
ESG factors influence financial markets depends
on regional economic development, regulatory
frameworks, and  stakeholder  engagement,
underscoring the need for region-specific approaches
to sustainable investment. Sound policies and
mandatory disclosures aligned with ESG practices
and frameworks to drive corporate transparency and
accountability have become necessary in developed
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markets, particularly in the European Union (EU)
and the United States (Bhattacherjee et al.,2024 ;
Hoepneretal.,2024). These initiatives aim to mitigate
environmental risks, improve governance, and
promote social responsibility, which is increasingly
considered essential for financial stability and long-
term corporate performance (Hoepner et al., 2024).

Furthermore, empirical studies have highlighted
the importance of ESG and financial markets’
connectedness in the Gulf Cooperation Council
(GCC) region (Alghafes et al., 2024; Kilic et al.,
2022). The governments of these regions established
their visions, especially Saudi Arabia because they
sought to diversify away from oil dependence.
In this regard, ESG’s principles may help local
companies align with international standards,
attracting global investors interested in sustainable
portfolios. In addition, the growing emphasis of this
region on environmental reforms and governance
improvements illuminated the critical role of ESG
factors that can guarantee the improvement of
market efficiency, long-term financial stability, and
the promotion of international market integration
(Moskovics et al., 2024).

The outbreak of the COVID-19 pandemic
generated volatile behavior in investors and
policymakers, which established a sound risk
perspective, and it has further intensified interest
in ESG-focused investments, as companies with
higher ESG ratings have been observed to be
more resilient during market recessions (Savio et
al., 2023). Resilience is often attributed to better
risk management practices and a more significant
commitment to stakeholder well-being, which
positions these companies to perform better in
volatile markets (Albuquerque et al., 2020). They
further revealed that firms in the safety zone with a
slight decline in stock prices during the COVID-19
pandemic made ESG-related investments by showing
socially responsible behavior. Furthermore, findings
have encouraged the adoption of ESG principles,
which are only ethically and financially prudent.
The COVID-19 pandemic prompted investors in the
GCC stock market to increasingly prioritize ESG-
focused investments, motivated by the resilience
and risk mitigation demonstrated by companies
with strong ESG practices during the global market
downturn (Said & ElBannan, 2024).
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The nexus between ESG factors and financial
markets has gained significant attention due to the
growing recognition of the impact of sustainability
on corporate performance and investment decisions
(Shaik & Rehman, 2023). Furthermore, ESG factors
can significantly contribute to establishing company
valuation, risk management, and investor behavior
(Moskovics et al., 2024). The interconnection
between ESG principles and financial markets has
been enhanced by digitalization, which provides
better data analysis and real-time reporting where
investors can have a better understanding of
companies’ sustainability and ethical behavior
(Grewal et al., 2022). Digital platforms offer tools
to collect and disseminate effective ESG data,
enabling investors to make informed decisions
consistent with financial objectives and social
responsibility. The financial industry’s increasing
reliance on digital ecosystems for ESG metrics has
thus established a strong link between sustainability
and digital innovation, which is now essential for
assessing market performance (Wang & Esperanga,
2023).

Theinterconnectivity of ESG factorsandfinancial
markets can be examined using numerous models
and methods, including panel data analysis and
machine learning algorithms for predictive analysis.
At the same time, the indirect effect of ESG shocks
can be explored using the Total Connectedness Index
(TCI), Vector Autoregression (VAR) (Liitkepohl,
2013), TVP-VAR perspective, and QVAR model
(Diebold & Yilmaz, 2023; Kyriazis & Corbet, 2024;
Mishra, 2024). Empirical evidence establishing the
link between ESG factors and financial markets was
found in previous literature in developed economies
such as Europe and North America, while a notable
research gap to be explored in regional economies,
especially in GCC markets. This research gap is
pragmatic, as understanding ESG dynamics in GCC
markets could inform policymaking and investment
strategies that support sustainable development
in these regions, where environmental and social
challenges are often more pronounced (Kilic et al.,
2022).

The Gulf Cooperation Council (GCC) countries
have been considered strategically important due to
their vast oil reserves and substantial financial wealth,
and they play a pivotal role in the global economy
(Alghafes et al., 2024). These countries have their
dominance in global energy markets, especially
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in the supply of oil and gas, and the total market
capitalization of GCC stock markets exceeded $3
trillion in 2023, with Saudi Arabia’s Tadawul playing
the leading role. However, the growing importance
of sustainability and environmental governance has
created a new paradigm in which ESG factors emerge
as critical investment and corporate strategy drivers,
mainly as GCC countries aim to transition towards
more diversified and sustainable economies. There is
growing recognition of the GCC economies’ heavy
reliance on natural resources, climate change, and the
need to combine economic growth with sustainability.
ESG factors are becoming more critical as these
nations work to minimize their carbon footprint,
improve governance, and boost social outcomes in line
with Vision 2030 and other long-term development
strategies (Alazzani et al.,2021 ). With their financial
power, GCC countries can support sustainable
investment frameworks and the integration of ESG
criteria into global markets. The Saudi Green Initiative
and the UAE’s net-zero emissions by 2050 policy
demonstrate a growing commitment to environmental
sustainability and good governance (Bojarajan et al.,
2024; Khayat et al.,2023 ).

The objective of this study is to examine the
dynamic interactions between ESG factors and
stock market indices in the GCC countries using
the TVP-VAR approach. Therefore, through the
empirical analysis of this study, researchers can gain
a more comprehensive understanding of the impact
of sustainability initiatives on market behavior,
volatility, and investor sentiment in the GCC by
integrating ESG factors and stock markets (Wang et
al., 2024). Furthermore, these insights are essential to
inform policymakers and investors about the financial
advantages of implementing ESG practices in a region
that remains indispensable to the global economy due
to its strategic resources and economic influence.

This study contributed categorically, especially
in terms of theoretical contribution; it expanded
the existing knowledge on the interactions between
ESG factors and stock market performance. There
was a broad level of literature on the context of
developed economies. Still, there was a need to
explore the context of developing, emerging, and
especially GCC countries, focusing on resource-rich
developing regions. Moreover, literature is present
on studies having panel data analysis and the VAR
model (Liitkepohl, 2013). Still, this study provided
a robust result by applying the TVP-VAR model of
ESG impacts on volatility and market performance
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in response to external shocks (Nacem et al., 2022).

From a contextual perspective, the study
provides significant insights for key stakeholders,
including policymakers, investors, and corporate
entities in the GCC region. As GCC countries
embark on ambitious economic diversification
plans, such as Saudi Arabia’s Vision 2030 and the
United Arab Emirates’ Net Zero by 2050 strategy,
understanding the financial implications of adopting
ESG criteria is necessary to ensure sustainable
economic growth (Bojarajan et al., 2024; Khayat et
al., 2023). The findings of this study are essential
for institutional investors interested in aligning their
portfolios with ESG criteria while minimizing the
risks associated with environmental regulations and
social governance reforms (Alazzani et al., 2021).
Furthermore, corporate entities in the region can
benefit from these insights by adopting more robust
ESG strategies, which can improve their market
competitiveness and attract foreign investments,
thereby contributing to the broader sustainable
development goals in the region.

2. Literature review

Efficient Markets Hypothesis (EMH) and
Financial Contagion Theory (FCT) are two important
schools of thoughts which support the concept of
interaction among markets and assets along with their
spillover effect which tends toward the contagion
effect. EMH explained that markets are efficient and
can quickly incorporate new information, allowing
events in one market to influence global asset prices
(Malkiel, 1989). These aspects tend toward economic
turbulence and investors are now moving toward the
socially responsible investments which are being
connected with the such contagion affects. Literature
enlightened the significant growing importance of
socially responsible and ESG based investments.
Spillover effects are pragmatic for ESG indices
containing only information from companies that
follow sustainability guidelines. Any information
disclosed about such ESG-based companies may
directly or indirectly influence investor sentiments,
leading to broader market impacts. Considering the
ripple and contagion effect, such reputational and
systematic risks associated with ESG failure may
affect the interconnected industry, financial assets,
and indices (Bhattacherjee et al., 2024; Wang et al.,
2024). It highlighted the importance of understanding
these dynamics for investors and policymakers in the
rapidly changing sustainable investment landscape.
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Empirical evidence exists regarding the
static and dynamic connectedness among various
markets, including stock, bond, commodity,
energy, conventional currency, and cryptocurrency.
Numerous statistical techniques were employed,
including the Johansen-Juselius Cointegration test
(Juselius, 1990), Granger causality (Shojaie & Fox,
2022), and the VAR model (Liitkepohl, 2013). In
contrast, the most popular connectedness techniques,
time-varying parameter vector autoregression
(TVP-VAR) (Diebold & Yilmaz, 2023; Mishra,
2024), were employed to examine various datasets,
periods, and methodologies. There is empirical
evidence were found where dynamic connectedness
among sustainable financial assets and other assets
and markets has been explored. According to the
first perspective, the dynamic interconnectedness
between the top ten leading ESG equity markets
was analyzed (Wang et al., 2024), where developed
market indices contributed as transmitters towards
emerging markets, and a significant increase in TCI
was found during the pandemic and Eurozone crisis.
As for risk factors, the fear index (VIX) is the one
that sends the most shocks to ESG investments,
and during the crisis period, having an ESG index
recipient has little effect on investors’ portfolios
(Umar et al., 2020).

Akhtaruzzaman et al. (2022) analyzed the
dynamic connectedness between the Media
Coverage Index (MCI) and leading ESG indices in
developed and emerging economies. The findings
from the TVP-VAR perspective revealed that in
the early times of the COVID-19 pandemic, the
connectedness remained at higher levels, while in
later periods, it gradually declined. The indices from
Europe, the United Kingdom, the United States, and
South Africa presented the transmission behavior
towards the system. In contrast, the stock indices
from Brazil, China, India, and Russia portrayed the
reception behavior from the system. Another study
considered eight regions for spillover connectedness,
including four from developed countries and four
from emerging countries (Gao et al.,2022 ). Findings
of this study enlightened the significant contribution
of sustainable and green finance toward the financial
risk contagion.

Zhang et al. (2022) employed the DCC-GARCH
and the finding revealed that five sustainability-
related indices are highly interconnected. The
pairwise analysis posited that green bonds remained
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in the recipient’s behavioral category, while carbon
emission futures were transmitted toward volatility.
Furthermore, Igbal et al.2024) ) analyzed the
dynamic connectedness among fourteen sustainable
indices, and the TVP-VAR model posited that
Asian markets are highly interconnected within the
region, while Germany, France, the Netherlands,
and the UK have shown net transmission behavior.
Moreover, the results remain more robust during
the COVID-19 pandemic period. It is necessary to
explore the complexities of ESG in-depth because
bidirectional results were presented, both in favor
of and against the inclusion of ESG in the asset
portfolio; furthermore, it is essential to investigate
how and to what extent ESG plays a vital role in
influencing the impact of returns, especially in GCC
regions. Therefore, considering its importance, it
is motivating to examine the dynamic relationship
between global ESG indices and stock markets of
GCC countries with the help of the TVP-VAR model
because it captures time-varying relationships,
allowing for more accurate modeling of evolving
interdependencies.

3. Data and Methodology

3.1 Data

This study investigates the connectedness
among ESG factors and stock market performance
in the GCC region. For this purpose, we have used
individual components of ESG, specifically the
Environmental (STOXX global ESG Environmental
Leader Index), Social (STOXX global ESG Social
Leader Index), and Governance (STOXX global
ESG Governance Leader Index). These indices are
constructed using data from all STOXX Global
1800 index constituent firms. The choice of the
environmental, social, and governance indices for
this study is consistent with Wang et al. (2024).
The GCC region comprises six countries and the
he best-performing stock markets of these countries
considered for analysis include ADX for the Abu
Dhabi Stock Exchange, BAX for the Bahrain Stock
Exchange, BKA for the Kuwait Stock Exchange,
MSX for the Muscat Stock Exchange, QSI for the
Qatar Stock Exchange, and TASI for the Saudi Stock
Exchange. Daily data from the last eight years was
collected from the globally accepted DataStream
and the sample period categorically in three sections,
including full sample (May 1, 2017 - December
31, 2023), pre-covid (May 1, 2017 - December 31,
2019) and post-covid (January 1, 2020 - December
31, 2023). Considering the research methodologies
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of (Shaik & Rehman, 2023; Wang et al.,2024 ), InP, ) * 100, while in Figure 1(a, b & c), returns
the initial start of COVID-19 will be assumed from trend analysis is represented over the time for the
January 1, 2020. The returns of the ESG and GCC full sample, pre-covid and post covid.

Stock indices have been computed by R, = (InP, —

Figure 1 (a) Trend Analysis of returns of ESG and GCC Indices — Full Sample (May 01, 2017 to Dec 31, 2023)

Figure 1(b) Trend Analysis of returns of ESG and GCC Indices — Pre-Covid (May 01, 2017 to Dec 31, 2019)
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Figure 1 (c) Trend Analysis of returns of ESG and GCC Indices — Post-Covid (Jan 01, 2020 to Dec 31, 2023)

3.2 Methodology

In this study, the TVP-VAR model proposed by
(Antonakakis et al., 2020) was applied to analyze
the connectedness between ESG stocks and GCC
stock markets. This technique has a competitive
advantage over conventional connectedness methods
(Diebold & Yilmaz, 2023), including eliminating
the requirement of arbitrary window size selection
and preserving critical information, making it ideal
for analyzing short and low-frequency time series
data sets. Furthermore, this methodology has been
validated in the studies of time series connectedness
between financial markets and various assets
literature (Assaf et al., 2024; Bhattacherjee et al.,
2024). The TVP-VAR model has been described as
follows;

vy = Cvpq + Uy, up ~ N(0,74)
(D

vec(Cy) = vec(Ce—) + Ve, ve ~ N(O,€)
(2

In the above equations, v, v-1, and represent
nx1 dimensional vectors, while €, and T, are nxn
dimensional matrices. Moreover, vec(C) and v,
are n® x1 dimensional vectors, € and n’xn’ is an
x dimensional matrix. The wvariance-covariance
matrices are presented as and , which may vary over
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time. In addition, the study applied the Generalized
Forecast Error Variance Decomposition (GFEVD)
for analyzing the pairwise directional connectedness,
which is represented as follows;

ST (WrZee)) )? /o))
TR (WrZe® 1)) ’

6,;(h) =
(3)

Inequation 3, (W,Zce;), expressed the i-th element
of the vector ¥kXeej, and ((WiX¥')u expressed
the i-th diagonal element of the matrix ¥,y W'y .
Additionally, the total connectedness index (TCI) is
measured by summing the off-diagonal elements of
the connectedness matrix and normalizing the result
by the total number of elements in the matrix. The
equation is expressed as follows;

TCI(R) = E, Ty iy 61,(),
@)

In equation 4, N is the number of variables in
the system, while the TCI expresses the average
impact of shocks across all variables in the system.
The “TO” connectedness represented the extent to
which shocks in a particular variable i contribute
to the forecast error variance of other variables j#i.
This equation is presented as follows;
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Ci_,.(h) =
()

1120 (h)

In equation 5, Ci—.(h) expressed the total
impact of variable i on all other variables over
the forecast horizon h. Additionally, the “FROM”
connectedness observed the extent to which the
forecast error variance of a particular variable i is
influenced by shocks from other variables j#i. This
equation is presented as follows;

Coi(h) = Xio1 46050,

(6)

In equation 6, C.—i(h) expressed the total impact
of all other variables on variable i over the forecast
horizon h. Furthermore, the “NET” connectedness
is the difference between the “TO” and “FROM”
connectedness, indicating whether a variable is a net
transmitter or receiver of shocks. This equation is
presented as follows;

CNET(h) = iy () = Cy()
(7)

In equation 7, CN*'(h) elaborated on whether
variable i is a net contributor or net recipient of
forecast error variance over the forecast horizon h.

4. Empirical Analysis

4.1 Preliminary Analysis

Preliminary analysis was conducted to examine
the normality of the data considering the descriptive
statistics and initial results presented in Table 1 (full
sample, pre-covid and post-covid). In Panel A, the
descriptive statistics indicators are presented for the
full sample period, from May 1, 2017, to December
29, 2023, for ESG and GCC stock indices. There
are 1716 observations considered for this full
sample analysis. Positive mean values indicated an
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upward trend in most indices except Muscat Stock
Market. In contrast, the trend of high mean values,
ie., 0.047, 0.030, 0.037, and 0.047, remained
persistent in UAE, Bahrain, Kuwait, and Saudi
Arabia stock indices. In contrast, the highest levels
of standard deviations, i.e., 0.793, 0.784, 0.847 and
0.792 indicated that investors should consider risk
while making investment decisions. Moreover, the
skewness and kurtosis values elaborated the normal
distribution of the data. The findings underline the
trade-off between prospective gains and related
risks, thereby underlining the importance of a well-
balanced and informed investment strategy.

In the case of the pre-COVID-19 period (Panel
B), which includes the period from May 1, 2017,
to December 31, 2019, a preliminary analysis was
conducted in which a total of 686 observations were
kept under analysis. Descriptive statistics showed
that positive mean values indicated an upward trend
in most of the indices except for the Muscat stock
market, while the trend of high mean values i.e.,
0.016, 0.031, 0.032, and 0.017 remained persistent
in the environmental index and the stock indices
of Bahrain, Kuwait, and Saudi Arabia. In contrast,
the highest standard deviations i.e. 0.853 and 0.865
for the stock indices of Qatar and Saudi Arabia
indicated that investors should consider risk factors
while making investment decisions. Skewness and
kurtosis showed the normality of the data, and risk
measures illustrated their importance for developing
well-balanced and informed investment strategies
for the post-COVID-19 period, which includes
January 1, 2020, to December 29, 2023, where
there was a total of 1,030 observations. Descriptive
statistics detailed that the highest mean values
were maintained in the case of the UAE and the
stock market, while the environmental, social, and
governance indices of the risk markets remained at
a high level, highlighting how to develop a well-
diversified portfolio.
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Tablel: Descriptive Statistics

Preliminary Analysis
Panel A: Full Sample (May 01, 2017 to Dec 29, 2023)

Variables ENV | SOCIAL | GOV | ADX | BAX BKA MSX QSI TASI
nobs 1716 1716 1716 | 1716 | 1716 1716 1716 1716 1716
Minimum -1.963 -1.985 | -1.971 | -1.886 | -1.775 | -1.935 -1.465 |-1.955 -1.953
Maximum 1.936 1.981 1.993 | 1.967 | 1.470 1.746 1.552 | 2.733 1.879
1. Quartile -0.399 -0.411 | -0.422 | -0.340 | -0.176 | -0.272 | -0.270 |-0.450 -0.417
3. Quartile 0.475 0.494 | 0.502 | 0.435 | 0.252 | 0.380 0.250 | 0.459 0.544
Mean 0.027 0.028 | 0.029 | 0.047 | 0.030 | 0.037 -0.010 | 0.018 0.047
Median 0.069 0.075 | 0.076 | 0.032 | 0.022 | 0.059 -0.008 | 0.006 0.070
Variance 0.597 0.630 | 0.614 | 0.528 | 0.210 | 0.403 0.226 | 0.717 0.627
Stdev 0.773 0.793 0.784 | 0.727 | 0.458 | 0.635 0.476 | 0.847 0.792
Skewness -0.238 -0.203 | -0.192 | 0.001 | -0.277 | -0.339 0.066 | 0.272 -0.170
Kurtosis 0.516 0.461 0.518 | 0.860 | 2.812 1.374 1.254 | 0.900 0.237

Panel B: Pre-Covid (May 01, 2017 to Dec 31, 2019)

nobs 686 686 686 686 686 686 686 686 686
Minimum -1.963 -1.985 | -1.971 | -1.886 | -1.775 | -1.935 -1.465 | -1.955 -1.953
Maximum 1.936 1.981 1.993 | 1.967 | 1.470 1.746 1.552 | 2.733 1.879
1. Quartile -0.314 -0.333 | -0.335| -0.352 | -0.210 | -0.263 -0.302 | -0.458 -0.420
3. Quartile 0.386 0.395 0.384 | 0.388 | 0.263 | 0.334 0.206 | 0.460 0.482
Mean 0.016 0.014 | 0.014 | 0.015 | 0.031 0.032 -0.053 | 0.008 0.017
Median 0.059 0.058 | 0.050 | 0.009 | 0.011 0.057 -0.054 |-0.030 0.032
Variance 0.363 0.384 | 0.360 | 0.475 | 0.186 | 0.318 0.188 | 0.727 0.585
Stdev 0.602 0.620 | 0.600 | 0.689 | 0.431 0.564 0.433 | 0.853 0.765
Skewness -0.386 -0.358 | -0.363 | -0.001 | 0.230 | -0.210 0.022 | 0.345 -0.066
Kurtosis 0.957 0.850 | 0.978 | 0.787 | 1.684 1.407 0.884 | 0.892 0.227

Panel C: Post-Covid (Jan 01, 2020 to Dec 29, 2023)

nobs 1030 1030 1030 | 1030 | 1030 1030 1030 1030 1030
Minimum -1.963 -1.985 | -1.971 | -1.886 | -1.775 | -1.935 -1.465 |-1.955 -1.953
Maximum 1.936 1.981 1.993 | 1.967 | 1.470 1.746 1.552 | 2.733 1.879
1. Quartile -0.465 -0.486 | -0.495 | -0.328 | -0.148 | -0.276 | -0.246 |-0.444 -0.409
3. Quartile 0.551 0.578 | 0.578 | 0.467 | 0.244 | 0.412 0.283 | 0.456 0.592
Mean 0.034 0.037 | 0.039 | 0.068 | 0.030 | 0.041 0.019 | 0.025 0.067
Median 0.080 0.093 0.090 | 0.045 | 0.037 | 0.064 0.013 | 0.023 0.098
Variance 0.754 0.794 | 0.784 | 0.563 | 0.226 | 0.461 0.250 | 0.711 0.654
Stdev 0.868 0.891 0.886 | 0.750 | 0.475 | 0.679 0.500 | 0.843 0.809
Skewness -0.206 -0.175 | -0.165 | -0.012 | -0.527 | -0.388 0.043 | 0.221 -0.236
Kurtosis 0.069 0.031 0.041 | 0.856 | 3.237 1.196 1.295 | 0.901 0.242

This table reports the descriptive statistics along with preliminary analysis for three periods: full sample,
Pre COVID-19 and Post COVID-19.
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Table 2 presented the correlation matrices
for three different sample periods. In the case of
Panel-A, the sample period of the full sample
considered from May 1, 2017, to December 29,
2023, was examined, which reported that there are
highly significant and positive correlations between
environmental and social indices and social and
governance indices with a value of 0.991 and
0.993 respectively. While a moderate and weak
relationship was found between GCC stock markets,
it was shown to be significant. Findings remain
consistent with past study where significant and
positive correlation was examined among ESG and
stock market performance (Deng & Cheng, 2019).
In Panel B, the pre-Covid sample period from May
1, 2017, to December 31, 2019, reported a high
level of significant and positive correlation between
environment and social with a value of 0.99, while
the relationship between social and governance

remained persistent for 0.99. Regarding internal
correlation between GCC indices, mixed results
were found with weak and moderate correlations.
Furthermore, Panel C considered the sample period
from January 1, 2020, to December 29, 2023, where
strong positive correlations were found between
ESG indicators and the environmental-to-social
correlation remained at the level of 0.992, while the
social-to-governance correlation remained at the
highest level of 0.994. The internal correlation in
GCC indices remained at a moderate level. These
correlation results suggest that while ESG indices
exhibit strong interrelationships, the dynamics across
GCC countries may be influenced by several factors,
including global events. Investors should carefully
consider these correlations to make informed
decisions regarding portfolio diversification and
risk management strategies.

Table2: Correlation Matrix

Panel A: Full Sample (May 01, 2017 to Dec 29, 2023)

ENV SOCIAL GOV ADX BAX BKA MSX QSI TASI

ENV 1.000 0.991* 0.987 -0.018%* 0.027* 0.025%* -0.047* 0.022* -0.03*
SOCIAL | 0.991* 1.000 0.993* -0.016* 0.029%* 0.024* -0.047* 0.019%* -0.027*
GOV 0.987 0.993* 1.000 -0.018* 0.029* 0.023* -0.043%* 0.015* -0.020
ADX -0.018* | -0.016* | -0.018* 1.000 -0.046%* 0.038* 0.008* 0.108 0.097*
BAX 0.027* 0.029* 0.029* -0.046* 1.000 0.108* 0.040 0.021* 0.002*
BKA 0.025* 0.024* 0.023* 0.038* 0.108* 1.000 0.068* -0.002* | -0.046*
MSX -0.047* | -0.047* | -0.043* 0.008* 0.040 0.068* 1.000 -0.013* | -0.006*
QSI 0.022* 0.019* 0.015* 0.108 0.021* -0.002* | -0.013%* 1.000 0.126*
TASI -0.03* -0.027* -0.020 0.097* 0.002* -0.046* | -0.006* 0.126* 1.000

Panel B: Pre-Covid (May 01, 2017 to Dec 31, 2019)

ENV 1.000 0.99* 0.988 0.019* 0.026* -0.019% 0.004* 0.054* -0.048*
SOCIAL 0.99%* 1.000 0.99* 0.012* 0.027* -0.026* 0.001* 0.044* -0.042%*
GOV 0.988 0.99* 1.000 0.011* 0.025* -0.024* | -0.002* 0.044* -0.036
ADX 0.019* 0.012* 0.011* 1.000 0.024* 0.025* -0.022%* 0.150 0.043*
BAX 0.026* 0.027* 0.025* 0.024* 1.000 0.044* 0.034 -0.014* 0.065*
BKA -0.019* | -0.026* | -0.024* 0.025* 0.044* 1.000 0.038* -0.039* | -0.079*
MSX 0.004* 0.001* -0.002* | -0.022* 0.034 0.038* 1.000 0.01%* -0.042%*
QSI 0.054* 0.044%* 0.044%* 0.150 -0.014* | -0.039* 0.01* 1.000 0.116%*
TASI -0.048* | -0.042* -0.036 0.043* 0.065* -0.079* | -0.042* 0.116* 1.000
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Panel C: Post-Covid (Jan 01, 2020 to Dec 29, 2023)
ENV 1.000 0.992* 0.986 -0.035%* 0.027* 0.042* -0.069* 0.007* -0.022*
SOCIAL | 0.992%* 1.000 0.994* -0.029* 0.03* 0.044* -0.068* 0.007* -0.022*
GOV 0.986 0.994* 1.000 -0.031* 0.032* 0.04* -0.061%* 0.002* -0.014
ADX -0.035*% | -0.029* | -0.031* 1.000 -0.084* 0.045* 0.02%* 0.081 0.127*
BAX 0.027* 0.03* 0.032* -0.084* 1.000 0.14* 0.043 0.042* -0.034*
BKA 0.042* 0.044* 0.04* 0.045* 0.14* 1.000 0.082* 0.018* -0.03*
MSX -0.069*% | -0.068* | -0.061* 0.02* 0.043 0.082* 1* -0.027* 0.011*
QSI 0.007* 0.007* 0.002* 0.081 0.042%* 0.018* -0.027* 1.000 0.131%*
TASI -0.022*% | -0.022% -0.014 0.127* -0.034* -0.03* 0.011* 0.131* 1.000

This table reports the Pearson correlation between the ESG and GCC equity market for three periods: full

sample, Pre COVID-19 and post-COVID-19.

Note. represents significance at 5%

4.2 Returns Spillover effect

Return spillover connectedness is referred to in
Table 3, which indicates the transmission of shocks
from ESG to GCC stock indices, which were assessed
through TVP-VAR models (Diebold & Yilmaz,
2023). The analysis is presented categorically for
three different sample time periods where the values
are present in percentage format to elaborate the
spillover dynamics. Over the full sample period,
which includes May 1, 2017, to December 29, 2023,
the environmental, social, and governance indices
indicated a transmission behavior of 33.26%,
32.50%, and 32.31%, respectively. These spillover
effects are comparable to the pairwise spillover
effects between ESG indices, while stock indices
in the GCC region are interconnected to a lesser
extent (Alazzani et al., 2021; Alghafes et al., 2024).
However, the Muscat Stock Exchange has indicated
91.63% with the highest level of self-spillover,
meaning that past shocks affect their returns. Among
the GCC stock markets, the Bahrain stock market has
dominated in terms of “TO” spillover to the system,
amounting to 10.53%. In contrast, the Muscat
stock market attributed lesser “TO” spillover to the
system, amounting to 6.28%. On the other hand,
ESG stocks indicated net transmitter behavior in the
full sample, especially in the pre-COVID and post-
COVID analysis. In contrast, in GCC stock indices,
they remained net receivers within the system.
The Total Connectedness Index (TCI) remained at
29.49%, indicating a moderate level of connectivity

173

(Figure 2). The findings remained consistent with the
previous literature. Cagli et al. (2023) and Wang and
Esperanga (2023) reported that ESG and developed
equity markets are highly interconnected and may
report a moderate correlation with other assets and
markets.

Panel-B  presented the return spillover
connectedness for the pre-COVID-19 period, where
the sample period remained under analysis from May
1, 2017, to December 31, 2019. Here, the results,
such as Panel A, indicated that the ESG indices
remained as net transmitters to the system and self-
spillover effects amounting to 33.32%, 32.54%, and
32.43%, respectively. At the same time, all GCC
stock markets have shown netreceiver behavior from
the system. The overall TCI was posited as 29.22%,
showing a moderate level of connectivity. Panel C
presented the spillover returns connectedness for the
post-COVID-19 period, which includes January 1,
2020, to December 29, 2023, where the ESG indices
remained as net transmitters to the system and
spillover effects amounting to 33.13%, 32.40%, and
32.15% respectively (Figure 3). Moreover, the GCC
stock markets have shown a net receiver behavior
from the system consistent for the pre-COVID-19
and full-sample periods. The TCI for the post-
COVID-19 period remained at 30.11%, indicating
moderate connectedness.
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Table 3: Returns Spillover

Panel A: Full Sample May 01, 2017 to Dec 29, 2023)
Variable | ENV | SOCIAL | GOV | ADX | BAX BKA | MSX QSI TASI FROM
ENV 33.26 32.57 32.24 0.28 0.28 0.42 0.4 0.27 0.3 66.74
SOCIAL 32.5 33.1 32.5 0.28 0.27 0.4 0.39 0.26 0.3 66.9
GOV 32.31 32.65 33.13 0.29 0.27 0.43 0.35 0.26 0.3 66.87
ADX 0.65 0.65 0.65 89.95 2.14 0.76 1.01 2.5 1.68 10.05
BAX 0.93 0.97 0.93 1.7 87.63 4.84 1.21 0.89 0.91 12.37
BKA 0.97 0.89 0.89 1.15 4.6 87.91 1.36 1.05 1.18 12.09
MSX 1.18 1.2 1.28 0.79 1.1 1.26 91.63 0.75 0.82 8.37
QSI 1.29 1.17 1.17 3.15 0.92 0.7 0.76 88.9 1.94 11.1
TASI 0.79 0.85 0.8 1.47 0.95 1.08 0.8 4.16 89.1 10.9
TO 70.62 70.96 70.45 9.1 10.53 9.89 6.28 10.14 7.42 265.39
Inc.Own | 103.88 | 104.06 103.58 | 99.05 | 98.16 97.8 97.91 | 99.05 96.52 cTCI/TCI
NET 3.88 4.06 3.58 -0.95 -1.84 2.2 -2.09 -0.95 -3.48 33.17/29.49
Panel B: Pre-Covid (May 1, 2017 to Dec 31, 2019)
ENV 33.32 32.53 32.33 0.32 0.28 0.31 0.4 0.24 0.26 66.68
SOCIAL | 32.54 33.24 32.46 0.34 0.29 0.28 0.37 0.23 0.24 66.76
GOV 32.43 32.56 33.21 0.33 0.3 0.34 0.37 0.23 0.24 66.79
ADX 0.72 0.78 0.75 89.89 2.5 0.66 0.55 2.93 1.22 10.11
BAX 0.98 1.06 1.01 1.99 88.69 2.92 1.37 0.82 1.17 11.31
BKA 1.4 1.23 1.2 0.8 1.61 89.77 0.98 1.43 1.58 10.23
MSX 1.3 1.27 1.45 0.97 1.32 1.74 90.35 0.68 0.91 9.65
QSI 1.69 1.5 1.45 2.39 0.52 0.78 0.42 89.6 1.66 10.4
TASI 1.21 1.27 1.14 1.15 1.28 1.45 0.95 2.59 88.97 11.03
TO 72.26 72.2 71.79 8.29 8.09 8.49 5.42 9.14 7.28 262.97
Inc.Own | 105.58 | 105.44 105 98.18 | 96.78 98.26 | 95.77 | 98.74 96.25 cTCI/TCI
NET 5.58 5.44 5 -1.82 -3.22 -1.74 -4.23 -1.26 -3.75 32.87/29.22
Panel C: Post-Covid (Jan 01, 2020 to Dec 29, 2023)
ENV 33.14 32.53 32.1 0.27 0.26 0.52 0.45 0.38 0.34 66.86
SOCIAL 324 32.93 32.47 0.27 0.25 0.51 0.46 0.36 0.35 67.07
GOV 32.15 32.65 33.01 0.28 0.25 0.52 0.38 0.37 0.36 66.99
ADX 0.63 0.61 0.64 89.73 1.98 0.84 1.47 2.16 1.93 10.27
BAX 1.1 1.13 1.08 1.6 85.8 6.16 1.11 1.09 0.93 14.2
BKA 0.82 0.81 0.81 1.66 6.28 85.51 2.2 0.88 1.03 14.49
MSX 1.16 1.22 1.2 0.63 1.08 0.9 92.11 0.76 0.95 7.89
QSI 0.87 0.8 0.82 4.8 1.43 0.62 1.01 87.67 1.98 12.33
TASI 0.51 0.57 0.58 1.82 0.76 0.96 0.65 5.07 89.09 10.91
TO 69.64 70.33 69.7 11.33 12.29 11.03 7.73 11.07 7.88 271.01
Inc.Own | 102.79 | 103.26 102.72 | 101.06 | 98.09 96.54 | 99.83 | 98.74 96.97 cTCI/TCI
NET 2.79 3.26 2.72 1.06 -1.91 -3.46 -0.17 -1.26 -3.03 33.88/30.11

This table reports the returns spillover between the BRICS equity market and Cryptos for three periods: full
sample, Pre COVID-19 and post-COVID-19.
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Figure 2 Total Connectedness Index

Note. This figure displays the time varying total connectedness of the system.

Where higher values correspond to a higher level of connectedness among the variables.

Figure 3 Net pair wise directional return spillover

(a) Full sample (b) Pre-Covid-19 (c) Post-Covid-19

Note. These figures demonstrated the net pair wise return spillover among ESG and GCC equity indices
for three different periods.
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This study’s results align with the findings of
historical research studies showing that there have
been implications and traditions for investors and
policymakers to diversify their portfolios and set
asset policies considering economic vulnerabilities.
This is valuable information for policymakers,
particularly when developing and implementing
their investment and financing plans. The observed
interconnection implies that measures to improve
asset availability in a particular financial market may
have substantial spillover effects in the contemporary
global scenario. Furthermore, during the COVID-19
era, which can be considered a valuable case study,
there has been a remarkable flexibility in the
overall connectivity between stock markets. This
phenomenon can be examined to gain insights into
enhancing stability and mitigating systemic risks in
times of crisis. Financial institutions and investors
can analyze the observed patterns and formulate
their investment strategies accordingly. Still, they
may also need to review their risk models and
consider any alterations in market dynamics.

5. Conclusions, Implications and
Limitations

5.1 Conclusions

The main objective of this study was to find a
static connection between ESG factors and GCC
stock indices, where the sample period includes
the full sample (May 1, 2017, to December 31,
2023), pre-COVID-19 (May 1, 2017, to December
31, 2019) and post-COVID-19 (January 1, 2020,
to December 31, 2023). An initial trend analysis
was performed to analyze the graphical behavior of
returns on daily data from 2017 to 2023, followed
by a comprehensive statistical analysis, including
preliminary analysis through descriptive statistics,
correlation matrices, and returns spillover analysis;
it has been sought to unravel the interconnection and
patterns within these both markets. In comparison,
a moderate level of mean returns was observed
throughout the sample period for ESG and GCC,
with a high level of standard deviation indicating
the volatile behavior of the markets. Furthermore,
significant correlation levels were found between
ESG and GCC, while a strong positive correlation
was observed among environmental, social, and
governance indices. Different spillover effects were
found for the full sample, pre-covid and post-covid
for the markets. At all levels, the environmental,
social, and governance indices posited the
transmission behavior towards the system, and the
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GCC stock markets were found as receivers. During
the post-COVID period, the level of interconnected
spillover among GCC stock markets remained at a
lower level, which may be the reason why energy
and oil consumption declined, and the crisis gripped
the global economic world, which has significant
implications for establishing diversified portfolios.

5.2 Implications of the Study

The findings of this study have important
practical, managerial, and theoretical implications
for stakeholders. It is initially important for
institutional investors, portfolio managers, and
financial analysts interested in diversifying their
portfolios by considering the ESG aspects of GCC
stock markets. ESG indices have clarified that they
can serve as shock absorbers or amplifiers during
market volatility and that investors can seek benefits
in the transmission dynamics of shocks to mitigate
risks. Secondly, for corporate managers, especially
in the GCC region, the findings of this study
underscore the growing importance of ESG practices
in shaping market behavior and investor sentiment.
Positive correlations between environmental, social,
and governance indices suggested that companies
should prioritize integrating ESG principles into
their strategic frameworks to attract responsible
investments and enhance market resilience.
Managers should also recognize that their markets
receive shocks from ESGindices, requiring better risk
management to mitigate global economic instability,
especially in energy-dependent economies. Finally,
the study contributes significantly to the theoretical
literature by providing empirical evidence on the
dynamic spillover connectedness of ESG factors and
stock market indices, particularly in the context of
GCC countries, which have been underrepresented
in previous studies. Furthermore, the findings
strengthen the theoretical discourse on how ESG
factors can act as transmitters of market shocks,
offering a significant perspective for future research
on the interconnectedness of ESG factors and the
financial market.

5.3 Limitations and Future Directions

Despite the wvaluable insights provided by
this study, few limitations have been recognized
to contextualize its findings. The period was
limited and can be extended in future studies to
understand the evolving role of ESG better and
address long-term structural changes. This study
only considered the GCC region, while cross-
regional studies could provide more comprehensive
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and generalized insights in future studies. The
TVP-VAR model effectively captures dynamic
spillover effects but may not account for potential
nonlinearities in market relationships. Therefore,
in future studies, more advanced models, including
Markov-Switching VAR (MS-VAR), Nonlinear
Autoregressive Distributed Lag (NARDL), Machine
Learning Models (LSTM and Random Forest), and
the GARCH models along with their variants, may
provide more robust results. Future studies could
investigate the sector-specific effects of ESG factors
on equity markets, particularly in industries highly
exposed to environmental risks, such as energy or
mining.
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