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1. INTRODUCTION

Technology has become deeply woven into the fabric of human existence, fundamentally
transforming how individuals engage socially and economically in modern societies. From facilitating instant
communication across the globe to enabling seamless online transactions and remote work, technology has
reshaped everyday interactions and economic activities. This pervasive influence underscores the critical
need for awareness and mindfulness regarding the technological landscape, recognizing both its benefits,
such as increased connectivity and efficiency, and its drawbacks, including privacy concerns and digital
dependency. As technology continues to evolve, maintaining a balanced perspective is essential to harness its
potential while mitigating its risks [1]. Moreover, technology has influenced every aspect of life, including
education, which has experienced significant transformations recently. The conventional classroom,
characterized by the blackboard method involving teachers and students, has evolved dramatically.
Technology has integrated itself into this process, bringing substantial improvements. Whereas traditional
classrooms relied solely on teachers, students, and physical books, modern classrooms now incorporate
teachers, students, robots, e-books, laptops, and traditional books. This technological integration has allowed
education to transcend physical boundaries through e-lectures and online tutorials [2].
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As technological advancements progressed forward, new applications and systems emerged, one of
which is artificial intelligence (AI) as the pinnacle of such advancements [3]. Accordingly, Al seeks to create
systems with cognitive functions similar to those of humans. Since its inception in the mid-1950s, Al has
made significant strides across various fields, from gaming to autonomous robotic surgery, and it continues
to advance swiftly. Al-powered machines are now ubiquitous, serving numerous functions across all sectors.
In developing countries, Al is extensively utilized in a wide array of daily activities [4]. The integration of Al
applications into the Omani educational system through the educational portal has been considered an
immense leap forward towards transforming teachers into facilitators of learning and allowing students to
place their theoretical knowledge into practice. Additionally, such applications are integrated into the Omani
educational system through specified initiatives that are directed towards both teachers and students; given
the fact that they can always be directly accessed through the portal in what is known as the “Al monitor”
[5]. However, the enhancement of the Sultanate’s educational information system, in accordance with this
new level of Al integration, remains considerably novel and requires further evaluation to discern and extract
its long-term effectiveness and success indicators that affect teachers and students within the education
system [6]. Therefore, the lack of sufficient data that evaluates this very novel approach urged me, as a
researcher, to conduct the current study.

Accordingly, the literature indeed provides a general basis regarding Al’s role in educational
improvement all over the world; however, the review does not cover critical dimensions relating to the Omani
educational portal. To be precise, it lacks depth on whether or not the Omani educational portal’s information
system is advanced. While Al applications are discussed broadly, the literature lacks a focused examination of
their current utilization within the Omani educational context, particularly in aligning with the goals of hybrid
education, library services, and computerized systems such as “Atad” and “Zawity”. Furthermore, there is a
lack of assessment regarding how these developments in the information system contribute to the realization of
the priorities of Oman Vision 2040, including the development of innovation, improvement of digital
infrastructure, and a knowledge-based society. These shortcomings indicate the need for an in-depth
investigation that is tailored to the specific goals and challenges of the Omani educational landscape.
Therefore, this study attempt to specify the scope of the current research by asking a central question: what is
the practical effectiveness of Al within the educational system? This question can be answered through the
following secondary research questions:

i) What is the extent to which the information system in the Omani educational portal is considered
advanced?

ii) What is the extent to which Al applications are utilized in educational portals?

iii) How does the advancement of the information system in the Omani educational portal through the
utilization of Al applications achieve the priorities and goals of Oman’s 2040 Vision?

2. LITERATURE REVIEW

Al is an artificial system that mimics human intelligence which encompasses a range of methods that
enhance the precision, speed, and scale of machine performance, particularly in handling complex and large
datasets. These methods enable machines to substitute human performance in various tasks, including
decision-making, pattern recognition, and prediction [7]. Similarly, Al is an advanced field of research focused
on developing machines that can mimic human behavior, decision-making, and actions [8]. However, it is
worth mentioning that although Al is rapidly evolving and holds the potential to significantly enhance and
reshape many areas of society, and while it brings excitement, anticipation, and hope, its rapid development
and widespread use also raise ethical concerns, fears, risks, and potential dangers [9]. Nevertheless, Al can still
be implemented in various domains; including psychology [10], e-commerce [11], and education [12].

Accordingly, Al, a branch of computer science, enables computers to think and make decisions like
humans by mimicking human brain functions. This capability significantly influences education by shaping
curriculum design, instructional methods, and more. The integration of AI with information and
communication technology (ICT) tools is revolutionizing the education sector [13]. Regarding the functions
that Al implements as a prominent and novel domain of computer science, the most essential ones can be
outlined as [14]: i) learning, methods for recognizing patterns in data, primarily through unsupervised
learning, i.e., directly from raw data, and supervised learning, i.e., with human-labeled data; ii) deep learning,
this function is considered a subset of supervised learning and relies on artificial neural networks;
iii) understanding, techniques for representing knowledge necessary for specific fields like medicine,
accounting, and law; iv) reasoning, various forms, including deductive, inductive, temporal, probabilistic,
and quantitative reasoning; and v) interacting, collaborating with humans or other machines to perform tasks
or engage with the environment.

In this case, Al, as a technology, can be inclusive of specific levels; as it can be categorized into
different levels including: i) narrow/weak AI, which operates below human-level intelligence and excels in
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specific tasks but lacks versatility; ii) general Al, which matches human-level intelligence across various

domains; and iii) artificial super-intelligence, which surpasses human intelligence [15]. Such levels can also be

outlined in further detail. Firstly, weak Al refers to machines that lack autonomous consciousness and true
intelligence. Current intelligent systems, like facial recognition and voice assistants, are examples of weak Al,
as they exhibit human-like intelligence in only specific areas or tasks but not across a broad range of functions

[16]. Secondly, general Al refers to systems that possess abilities equivalent to human thinking and judgment,

with the flexibility to learn and perform any intellectual task that humans can accomplish [17]. Thirdly, super

Al refers to the stage where general Al and strong Al merge, resulting in intelligence and abilities that exceed

those of the human brain [18]. Moreover, super Al also includes systems that surpass human intelligence, with

the ability to be self-aware and continuously improve themselves. This concept, though futuristic, raises
significant ethical and moral concerns [19]. This is because Al-enhanced technologies and tools are
increasingly present in education. It is crucial to prepare K-12 students for their future careers and to equip

them with the understanding and skills necessary to utilize Al-enhanced technologies effectively [20].

Furthermore, a key feature of Al-enabled tools is personalization, acting as intelligent assistants for students.

These systems answer queries, assist with learning, manage assignments, and provide reinforcement materials

tailored to each course. Consequently, teachers have a minimal intervention role, primarily serving as

facilitators in this Al-enhanced educational process [13].

Consequently, Al has become a valuable tool in today’s rapidly changing educational landscape,
assisting students in enhancing their writing skills [21]. Thus, it can be indicated that as students increasingly
use Al-powered apps in their daily lives, they become more familiar and comfortable with educational tools
that incorporate Al [22]. For instance, generative Al can equip students to navigate the swiftly evolving job
market, which is increasingly influenced by Al technologies [23]. Furthermore, generative Al can monitor a
student’s progress and adjust the complexity of problems to provide a sufficient variety of practice, helping
the student master the concept effectively [24]. This means that the advancements in Al, machine learning
(ML), and natural language processing (NLP) may facilitate the development of a chatbot or voice-bot that
can in turn help enhance consultation-provision services for students [25]. This also means that Al has the
potential to offer personalized services to various stakeholders. Therefore, countries should strive to advance
this trend by integrating these capabilities into higher education [26].

Along with Al applications, the academic achievement of students is also a constant concern for
educational institutions. Today, the swift advancement of digital transformation has led to the generation of
vast amounts of data through learning management systems (LMS) [27]. This is because a LMS is considered
the most effective method for delivering educational content in higher education, providing students around
the world with access to high-quality educational materials [28]. Indeed, education is undergoing
a significant transformation. Online, virtual, and hybrid learning models have emerged as key components of
education and research, prioritizing the integration of technology to enhance learning. By adopting new
student-centered educational approaches, it is possible to improve learning outcomes and address issues such
as high dropout rates and low academic effectiveness, which is reflected in the ratio of graduates to
admissions [29]. Al-powered chatbots and LMS can offer students the resources they require on any topic
and help solve their problems. The features of this product include a dynamic front-end, interactive query
search, personalized student-centered assessments, and a super user interface [30]. However, it should be
noted that effectively integrating Al into a LMS necessitates careful planning and assessment to ensure
alignment with educational goals and objectives. By following the outlined steps and thoroughly evaluating
various pertinent factors, it is possible to successfully incorporate Al into an LMS, leveraging its potential to
enhance both the effectiveness and accessibility of education [31]. Therefore, in the midst of the current
advances in the education domain, Al applications can always be used to enhance educational services and
learning accretive by integrating them into LMS [32].

In this case, Al applications in the education context are inclusive of the following innovations that
can be implemented to help enhance both teachers’ and students’ instructional and learning skills [33], [34]:
— Intelligent tutoring systems: provide personalized instruction and feedback to students, adapting to their

individual learning needs and pacing. Moreover, these systems are a promising integrated educational
resource that customizes formal education by providing intelligent instruction and feedback [35].

— Teaching robots: assist in classroom teaching, engaging students with interactive lessons, and providing
additional support. Moreover, robotics in education is increasingly attracting the interest of teachers and
researchers. Its incorporation in the classroom enables educators to blend four key disciplines: science,
technology, engineering, and mathematics (STEM) [36].

— Learning analytics dashboards: offer educators insights into student performance and behavior, helping to
identify areas where students may need extra help. Moreover, such dashboards offer educators and
students a comprehensive overview of the learning domain [37].
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— Adaptive learning systems: customize educational content based on a student’s learning progress and
preferences, ensuring a tailored educational experience. Moreover, adaptive learning systems tailor
instruction to meet the unique learning needs and abilities of each student. These systems have
demonstrated positive effects on learning outcomes [38].

— Human-computer interactions: enhance student engagement and learning outcomes through interactive
educational software and virtual assistants. Moreover, they can also be improved by enabling machines to
recognize a user’s emotional state and respond appropriately. This requires text-to-speech systems
capable of generating natural, emotionally expressive speech [39].

In the case of the Sultanate of Oman, digital transformation can be seen as the adoption of various
technologies to enhance processes and skills. Generally, the primary aim of digital transformation is to increase
efficiency and value through innovative practices. In Oman, digital transformation is particularly noteworthy, as
it seeks to embrace digital technology and optimize its application in government processes, including the
educational system [40]. Moreover, Oman has performed well in the digital competency framework,
particularly in investing in technology and preparing for future readiness [41]. Such approach is still being
improved by researchers and governmental personnel in the Sultanate. For instance, Al-Bemani et al. [42]
indicated that Al-driven Gen-Alpha education guidance indicator is a transformative force set to redefine
education in Oman, enhancing students’ lives and contributing to the country’s prosperity. Moreover, study by
Syahrin and Akmal [43] examined the perceptions of instructors, students, and administrative staff regarding
the role of ChatGPT in Oman’s educational setting. The findings concluded that ChatGPT played an
instrumental role in refining content, particularly for students, administrative staff, and instructors who were
non-native English speakers, as another study by Al-Raimi et al. [44] concluded that Omani EFL students
most commonly used Al applications like ChatGPT for translating words, phrases, and sentences.

Accordingly, the Omani educational portal utilizes ICT applications and models to improve its
information system. For instance, the portal offers an array of data that is openly available for users online,
which offers statistical information, facts, and figures about Omani students, teachers, schools, school maps, and
other data that is also available upon request, along with other online services that allow users to participate by
adding their comments, views, and opinions about the ministry’s and portal’s efficiency [5]. Moreover,
the portal also demonstrates the ministry’s educational information system which is inclusive of the following
sub-domains and components [5]. Correspondingly, the portal’s information system is also inclusive of an
Al-based sub-system that is also inclusive of the following services, models, and educational services [5].
Accordingly, the Sultanate of Oman’s vision is considered a forward-looking strategy that builds upon the
country’s past achievements and outlines a comprehensive set of socio-economic policies aimed at transforming
Oman by 2040. The Vision also acknowledges the country’s progress over the past decades, driven by a strong
Omani identity that embraces other cultures, and highlights the need for reliable infrastructure, a modern
legislative framework, and well-defined economic relationships. The vision emphasizes leveraging the
maturity and sophistication Oman has attained to confidently address future challenges, societal needs, and
ambitions. By reflecting on the strategic use of oil revenues to lay the foundation for human development and
economic growth, the vision underscores the importance of diversifying the economy away from non-
renewable resources towards innovation and knowledge, driven by local, regional, and global dynamics [6].

3. METHOD

The current study used qualitative research as the main methodology through the utilization of
systematic review as the main research instrument. Moreover, the studies that were analyzed in this case will
all revolved around the use of Al applications on online educational portals in general and the Omani
educational portal in particular, and in accordance with specified inclusion and exclusion criteria.
Thus, in order to reach decisive answers to the previously outlined research questions, studies in the literature
that addressed the utilization of AI within the Omani educational system were analyzed to gain insightful
understanding of the current state of Al utilization and the readiness for further improvement on instructional
and learning-based levels. As a result, the current study utilized interpretivism as the main research
philosophy; in order to provide a path that does not only provide a description of the phenomenon of using
Al applications in the Omani educational system but also interpreted the meaning of these phenomenon in
terms of the status quo of Al technologies in the Omani education system and the aspects that need to be
improved in the future. Furthermore, an inductive approach was used to cohere with such philosophy
reinforced with the grounded theory as it aimed to provide an understanding of these aspects using a
qualitative approach through systematic review.

Accordingly, a systematic review was a rigorous research method used to synthesize and summarize
the results of primary research studies, ensuring that the findings were based on comprehensive and balanced
evidence. This approach involved systematically collecting, critically evaluating, and integrating research
findings from multiple studies on a specific topic. Moreover, utilizing a structured and transparent
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methodology allowed for the minimization of bias and provided a reliable and objective summary of the
existing evidence, which informed decision-making and guided future research. This method is particularly
valuable in fields such as healthcare and education, where it was essential to base conclusions on a thorough
and unbiased examination of the available data [45]. The study instrument, therefore, was represented by the
review-research plan which started with determining the inclusion/exclusion criteria, study-filtration flowchart
diagram, and the extraction of findings that cohered with the previously formulated research questions.

Accordingly, we utilized the Education Resources Information Center (ERIC) as the main database
from which relevant studies were collected, analyzed, and processed in order to extract the findings that
answered the research questions of the current study. This was because other databases included studies that
cannot be accessed unless a specific sum of monetary subscription fee was paid which proved to be an
inconvenient option for me as a researcher. Moreover, the inclusion and exclusion criteria were applied in
multiple stages, identification, screening, eligibility, and inclusion.

In Figure 1, the researcher presented the criteria on study inclusion and exclusion about Al
applications in educational information systems and platforms. First, the studies needed to have a publication
date from the year 2020 onwards and up to 2024. The full papers in PDF format are also desirable for
accessibility and comprehensiveness in English. Inclusion and exclusion criteria concerned a significant
study of the usage of Al applications in an educational system, having appropriate aims, methods, and results.
Peer-reviewed journal articles were considered solely; hence, books, proceedings, and reports were excluded.

A total of 494 articles were initially identified and subsequently narrowed down to 323 according to
the publication timeframe. After a thorough screening process utilizing specific inclusion and exclusion criteria,
removing studies not pertinent and those that were not peer-reviewed, 6 articles were finally chosen for analysis.
The selected studies involved elementary students or middle/secondary school students as only post-secondary
or adult educations focusing on Omani Educational Portal under the Ministry of Education was considered.

Identification Records identified through ERIC database search (n=494)

v

Records after removing those outside 2020-2024 (n=323)

v

Screening Records screened (n=323)

v

Records excluded based on inclusion/exclusion criteria (n=293)

v

Eligibility Full-text articles assessed (n=30)

v

Full-text articles excluded (n=24)

v

Inclusion Studies included in final synthesis (n=6)

Figure 1. Inclusion and exclusion criteria

4. BIBLIOMETRIC ANALYSIS

Table 1 is the result of a bibliometric analysis, which systematically examines studies on the
integration of Al in K-12 education. It organizes key information from selected studies, such as the authors’
aims, methodologies, populations, findings, and recommendations. Moreover, the analysis identifies the
trends and patterns within the research for improving learning outcomes with Al, embedding computational
thinking (CT) into STEM subjects, and applying Al-powered tools such as chatbots and concept maps.
The findings underline the potential of Al to improve student engagement and learning outcomes, while
recommendations range from curriculum development to gender concerns in Al learning approaches.
Therefore, the bibliometric-based analysis of the selected studies can be conducted as in Table 1.
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Table 1. Bibliometric analysis

Ref. Aims Methodology  Population/sample Findings Recommendations

[45] To provide an overview Qualitative Studies from the The incorporation of CT within  Curriculum designers
about how the CT skills research using  literature STEM fields, which may must clearly express their
of decomposition, document enhance the cultivation of ML justification for how a
pattern recognition, analysis and and Al skills in students, specific =~ CT-integrated
algorithmic thinking, review of the indicates that K-12 curricula and STEM experience will
and abstraction can help  literature their designers must clearly yield defined outcomes in
high school students articulate their objectives while Al and ML learning for
learn how to solve intentionally  structuring the K-12 students, as well as
problems and improve integrated STEM experience to  the methods for assessing
their Al and ML skills. meet these aims. these experiences.

[46] To formulate a curriculum Experimental = The 21 secondary ~ This empirical study suggests Information processing
for Al applications in research using  school students that when teachers instruct theory posits that females
secondary education. The pre and post- comprised the secondary school students in a  concentrate on
curriculum’s learning tests control group, while conversational Al curriculum, disseminating
objective was to enable 25 secondary school low-achieving males and high- information and
students to comprehend students constituted achieving  females  should establishing connections
the application of the experimental engage in project-based among the knowledge
conversational Al group. learning. they possess.

[47] Experimental instruction  Mixed A total of 36 first-  The findings indicate that self- Future researchers are
was implemented via the ~ method using  year students from  efficacy significantly enhances advised to investigate
artificial intelligence of questionnaires  a senior high both the perceived usefulness and the interconnections
things (AIOT) practical and school perceived ease of use for users. among self-efficacy,
course, utilizing the 4D interviews Learning anxiety does not perceived  usefulness,
(discover, define, significantly predict the perceived and perceived ease of
develop, deliver) double ease of wuse or perceived use within ~ online
diamond framework to usefulness of flipped leaming e-learning contexts.
structure the curriculum through online e-leaming. The
and organize the perceived ease of use and
instructional material, perceived usefulness positively
with the aim of assessing influence the prediction of
students’ self-efficacy behavioral intention in flipped
and learning anxiety. teaching utilizing online digital

teaching materials.

[48] To examine the Experimental A total of 31 high  The DIME map system, an The DIME map system
correlation between the research using  school students Al-generated concept map, has additional
utilization of dynamic pre and post- participated in a significantly improves student implications for future
and interactive tests summer camp learning outcomes akin to  research, particularly
mathematical focused on traditional concept maps, yet regarding the emergence
expressions (DIME) STEM. eliminates the necessity for of connections between
maps and student teacher involvement. the text designed to
learning outcomes, teach mathematics and
encompassing self- symbolic representations
efficacy and the capacity for students.
to comprehend and
retain connections
among physics concepts.

[49] To create a chatbot that Quantitative A total of 79.5% of students concurred that It is necessary to
minimizes the volume of  research using  secondary school the chatbot was user friendly; enhance the chatbot for
emails and phone calls, questionnaires  students 89.6%  affirmed that the general inquiries in the
while alleviating the chatbot’s interface was intuitive. cybersecurity domain to
repetitive human task of The 89.7% of respondents enable it to deliver
responding to identical believed the chatbot functioned standardized responses
or similar inquiries. effectively and provided to a broader range of

substantial assistance in knowledge-based
addressing their camp or cyber questions regarding
related inquiries. The 75.9% of cybersecurity.
participants expressed

satisfaction with the chatbot.

[50] Examines K-12 Quantitative A total of 33 Among the three disciplines To comprehend how
educators’ perceptions research using  primary and (physics, engineering, and educators and learners
of cross-reality (XR) surveys and secondary design), elementary and middle can utilize XR data from
tools for data questionnaires  educators school educators perceive the intelligent buildings to
visualization and the participated in a greatest value in employing cultivate specific

integration of sensor
data from the built

2-day university
hosted

sensors ~ within  the  built
environment and XR interfaces

competencies related to
big data and STEM, as

environment into professional for data across all three areas, well as to identify the
classroom curricula. development whereas high school educators —structural limitations and
workshop for seem predominantly focused on  opportunities for
teachers. the utility of these technologies  implementing such XR
for imparting fundamental experiences.
principles of physics.
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5. RESULTS
5.1. What is the extent to which the information system in the Omani educational portal is considered
advanced?

Upon analyzing the Omani educational portal, it was concluded that Al applications and features are
already used to enrich the educational information system. Firstly, Al technologies within the Omani
educational portal enable adaptive learning experiences tailored to individual student needs and learning
styles. Through personalized recommendations and feedback, Al algorithms can identify areas of weakness
and provide targeted support, fostering a more effective and engaging learning environment for students of
diverse abilities. Secondly, Al-powered analytics tools within the educational portal facilitate data-driven
decision-making processes for educators and administrators. By analyzing large volumes of student
performance data, Al can identify trends, predict outcomes, and inform instructional strategies and resource
allocation, ultimately leading to more informed and effective educational policies and practices.
Next, the Omani educational portal utilizes ICT applications and models to enhance its information system,
offering a variety of openly available data online, including statistical information about Omani students,
teachers, schools, and maps, along with interactive features for users to contribute comments and opinions.
In addition, the portal’s Al-based sub-system includes features like Al monitor for continuous performance
evaluation of students and teachers, performance-enhancement tools to improve analytical and linguistic
skills through Al-based tutoring, and support services for educational materials and workshops on Al
applications for learning purposes. Moreover, the portal provides hybrid education through platforms like
“Mandhara” for grades 1-4 and Google Classrooms for grades 5-12, enabling virtual classes, activities, tests,
communication, and assignment tracking, tailored to specific school cycles. Lastly, the portal offers library
services with books, journals, reports, images, diagrams, and figures to aid students, teachers, and
researchers, along with computerized systems like “Atad” and “Zawity” that allow students to manage their
learning, take tests, and gain access to educational material.

5.2. What is the extent to which AI applications are utilized in educational information systems?

According to the previously reviewed studies, it can be concluded that Al applications can enhance
educational information systems by offering advantageous features. Firstly, Al-powered analytics tools
enable data-driven decision-making processes for educators and administrators. By analyzing large volumes
of student performance data, Al can identify trends, predict outcomes, and inform instructional strategies,
leading to more efficient resource allocation and improved educational policies and practices. Secondly, Al
applications in educational information systems, such as Al-generated concept maps like the DIME map
system, have been shown to enhance student learning outcomes by presenting complex concepts in a visually
accessible format, reducing cognitive load, and facilitating personalized learning experiences. Next, Al
technologies enable personalized and adaptive learning experiences tailored to individual student needs and
learning styles. For instance, in conversational AI curriculum, Al can recommend different learning
approaches based on students’ achievement levels and gender, such as project-based learning for low-
achievement males and high-achievement females, and experiential learning for high-achievement males and
low-achievement females. In addition, AI applications in educational information systems can also be
utilized to teach students about cybersecurity. For example, chatbots can be programmed to provide
information on cybersecurity best practices, answer questions about online safety, and simulate real-world
cybersecurity scenarios for students to learn from. Lastly, integration of Al applications in the educational
information system supports STEM education by enhancing the teaching and learning of CT within STEM
disciplines. Al technologies facilitate the development of ML and Al competencies in students, preparing
them for future careers in STEM fields.

5.3. How does the advancement of the information system in the Omani educational portal through
the utilization of AI applications achieve the priorities and goals of Oman’s 2040 Vision?

Based on the reviewed literature and studies, we conclude that the utilization of Al applications
achieves the priorities and goals of Oman’s 2040 Vision in the following manner. Firstly, education, the
integration of Al applications in the educational portal aligns to promote lifelong learning and inclusive
education. This can occur through the provision of personalized and adaptive learning experiences; Al helps
cater to the diverse needs and learning styles of students, fostering continuous learning opportunities.
Additionally, Al-powered tools enhance scientific research by facilitating data analysis and information
retrieval, contributing to the advancement of a knowledge-based society and nurturing competitive national
talents. Secondly, economic diversification, Al applications in education contribute to economic
diversification by equipping students with skills relevant to innovation, knowledge, and technology.
Moreover, this can be achieved by incorporating Al into the curriculum; students gain exposure to emerging
technologies and develop critical thinking, problem-solving, and digital literacy skills essential for the
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knowledge-based economy. This emphasis on innovation and technology prepares students to contribute to a
diversified and sustainable economy, enhancing competitiveness and achieving fiscal sustainability. Next,
labor market and employment, the adoption of Al applications in education prepares students for the dynamic
labor market by providing them with the skills and competencies needed to adapt to knowledge,
technological, and economic changes. Through personalized learning experiences and exposure to Al-
powered tools, students acquire in-demand skills that align with industry needs, making them more attractive
to employers. Furthermore, by fostering a culture of innovation and lifelong learning, Al in education
promotes continuous skill development, enabling individuals to thrive in a rapidly evolving job market. In
addition: private sector empowerment, the integration of Al applications in education empowers the private
sector by fostering a skilled workforce capable of driving economic growth and innovation. Accordingly,
equipping students with advanced technical skills and digital literacy using Al in education enhances the
talent pool available to private sector organizations, enabling them to leverage emerging technologies and
remain competitive in the global economy. Consequently, Al-powered research and development initiatives
in educational institutions can lead to the creation of new products, services, and industries, further
stimulating private sector growth and entrepreneurship.

6. DISCUSSION

Based on the aforementioned analysis, it can be concluded that the studies that have been reviewed
all direct their scope of research towards the utilization of Al applications and ICT towards the enhancement
of educational information systems. However, certain similarities and differences arise among them including
the current study as well. For instance, previous research [45], [46] and the current study all emphasize the
importance of integrating CT practices and Al into the educational curriculum to enhance students’ Al and
ML competencies. These studies suggest that explicitly designed STEM experiences are crucial for achieving
specific educational outcomes. Other research [46]-[49] also seem to utilize experimental research methods,
including pre and post-tests and questionnaires, to evaluate the effectiveness of Al tools and curricula in
education. These studies use empirical data to measure changes in student performance and perceptions. Both
research by [47], [48] highlight the role of Al in facilitating personalized learning experiences. However,
Tsai et al. [47] focus on the relationship between self-efficacy and perceived usefulness in online learning,
while Rugh ef al. [48] discusses how Al-generated concept maps help tailor learning to individual student
needs. Similarly, research by [46], [48] examine gender differences in learning outcomes. Rugh et al. [48]
found that females performed better in CT concepts when learning Al, while Rugh et al. [48] noted gender
differences in the effectiveness of Al-generated concept maps, with females outperforming males. Research
by [47], [49] report high levels of student satisfaction and perceived usefulness of Al tools. He and Xin [49]
found that students found an Al chatbot user-friendly and helpful, while Tsai et al. [47] reported that self-
efficacy positively impacts the perceived ease of use and usefulness of Al tools in learning.

On the other hand, as the previously mentioned studies shared some similarities, they also differed
in certain facets. Accordingly, Asunda et al. [45] and the current study both use qualitative research methods,
including document analysis and systematic reviews, to explore their topics. In contrast, several researches
[46]-[49] use quantitative and mixed methods approaches. Asunda et al. [45] focus on integrating CT
practices into STEM education broadly, while Hsu ef al. [46] design a specific Al curriculum for secondary
schools. Furthermore, Tsai et al. [47] investigate self-efficacy and learning anxiety in an AIOT practical
course, while Rugh et al. [48] examine the effectiveness of Al-generated concept maps. He and Xin [49]
focus on the practical application of a chatbot for cybersecurity education, and Rowe et al. [50] explore
teachers’ perceptions of XR tools and sensor data in STEM education. The studies vary in their sample
populations. Research by [46]-[48] involve secondary school students, while He and Xin [49] focus on
middle and high school students. Rowe et al. [50] engage K-12 teachers in their study and Asunda et al. [45]
analyzes literature rather than specific participant groups. He and Xin [49] evaluate a chatbot for
cybersecurity education, Rugh et al. [48] analyze Al-generated concept maps, and Rowe et al. [50] discuss
XR tools and sensor data. Tsai ef al. [47] focus on AIOT practical courses, while other research [45], [46]
look at broader Al and CT integration in curricula.

Consequently, each study offers unique recommendations. Asunda et al. [45] suggest curriculum
designers should articulate the rationale for CT integration. Hsu et al. [46] call for further exploration of
gender differences in Al learning. Tsai et al. [47] recommend investigating other factors influencing
perceived ease of use and usefulness. He and Xin [49] suggest expanding chatbots for general cybersecurity
education. Rugh et al. [48] propose further research on AI concept maps’ support for deep cognitive
processing. Rowe et al. [50] recommend understanding structural constraints for XR tool implementation. As
can be seen from past studies [45], [46] and this present study, the development of Al and ML competencies
necessitates embedding CT practices within school curricula-a finding shared by many educational agendas.
Further, research by [47], [48] highlight how AI can serve the goal of personalized education, while
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other research [47], [49] give examples of students expressing high satisfaction with their experience with Al
tools and point out their value in enabling efficient learning and increasing student engagement. However,
the studies show methodological and focus-based differences that further qualify the discussion. Though
research by Asunda et al. [45] uses qualitative research to investigate the wider role of Al, other research
[46]-[48] use experimental approaches, showing the impact of Al through empirical evidence.

Moreover, from a critical standpoint, it can be concluded that the findings indicate that the Omani
educational portal is at an advanced stage of integrating Al technologies to support personalized and adaptive
learning experiences, facilitate data-driven decision-making, and enhance user engagement with ICT tools
[31]. These aspects are closely related to the broader objectives discussed in other studies [46], [47], which
focus on the potential of Al in fostering personalized learning and enhancing educational outcomes.
Furthermore, our findings regarding data-driven decision-making support the conclusions of previous studies
[31], [48], and highlighting the ability of Al analytics to guide curriculum planning and resource allocation.
The influence of Al on enhancing CT and STEM skills builds upon the research of Asunda et al. [45], while
the real-world use of Al-driven chatbots for student assistance reflects the conclusions by He and Xin [49].
Furthermore, our investigation underscores the importance of learning analytics dashboards as outlined by
Ramaswami et al. [37] and bolsters the adaptive advantages noted by Wang et al. [38]. The hybrid education
platforms of the Omani portal, apart from the Al-powered analytics, reflect the experimental approaches
mentioned in the studies [46], [49], which show how the adoption of Al-based tools/curricula leads to the
improvement of student performances. However, while the Omani portal focuses mainly on infrastructure
development and resource availability, Rugh et al. [48] delve deeper into how certain Al applications, such
as concept maps, address gender-based learning preferences, which may be worthy of further investigation in
the Omani context.

This study offers a novel contribution by being the first to systematically examine the integration of
Al within the Omani educational portal in direct relation to Oman Vision 2040. Existing literature typically
generalizes the role of Al in education across global contexts. This research focuses specifically on the
Omani experience. It investigates how Al-driven tools such as adaptive learning systems, Al-powered
analytics, and hybrid learning platforms are currently utilized within the national educational infrastructure.
Additionally, the study links these technology uses to the specific goals outlined in Vision 2040, which
include enhancing digital infrastructure, promoting innovation, and building a knowledge-based society.
By employing a rigorous systematic review methodology tailored to the local context, this research fills a
critical gap in academic literature and provides a replicable framework for future studies on Al adoption in
similar developing education systems.

6.1. Practical contribution

This study presents empirical findings on integrating Al within Oman’s educational framework.
Also, delivering valuable insights for policymakers, educators, and technologists. The results endorse using
Al-based approaches for tailored education, evaluating students, and assisting educators, shaping the
direction of upcoming Al applications in the area.

6.2. Theoretical contribution

This study presents a structured framework. It connects Al applications directly to national strategic
goals, distinguishing it from earlier works that generally address Al in education. This study adds to the
expanding body of work on Al in education by illustrating the alignment of Al adoption with digital
transformation goals in developing economies.

6.3. Methodological contribution

This study employs a systematic review methodology. Also, ensuring a thorough and impartial
synthesis of Al integration within Oman’s education system. This study provides a replicable framework for
subsequent investigations into Al adoption across various national educational contexts by establishing
precise inclusion and exclusion criteria and a thorough analysis of peer-reviewed sources.

7. CONCLUSION

The systematic review conducted on the utilization of Al within the Omani Educational Portal
demonstrates that Al applications have a profound impact on enhancing the educational experience in Oman.
The findings reveal that Al technologies within the portal facilitate adaptive and personalized learning, provide
data-driven decision-making tools for educators, and continuously monitor and assess the performance of
students and teachers. These advancements align closely with the goals of Oman Vision 2040, particularly in
fostering lifelong learning, enhancing scientific research, and developing a knowledge-based economy.
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Moreover, the findings show that the Omani educational portal has been doing well in integrating Al
technologies, enhancing personalized learning, facilitating data-driven decision-making, and improving user
engagement through ICT tools. Effective Al applications, such as adaptive learning features and performance-
enhancing tools, are being used to cater to diverse learning needs and improve educational outcomes.

Future research should focus on experimental studies to assess the practical usage of Al applications
within the Omani educational system, with an emphasis on evaluating their effectiveness in enhancing
students’ cognitive skills and digital literacy. Additionally, there is a need to develop specific performance-
evaluation scales tailored to Omani students. Such research will provide valuable insights into the success of
the Ministry of Education’s digital initiatives and ensure that the educational goals outlined in Oman Vision
2040 are fully realized.
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