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Abstract:

The continuous advancement of artificial intelligence (Al) technology
is driving a profound transformation in educational systems, which are
crucial in shaping societal development and future trends. Al plays a
pivotal role in advancing social progress by developing programs and
devices that replicate human behaviors and cognitive functions, leading
to a revolutionary change in learning methodologies and an
enhancement in the interaction between learners and educational
content. This research paper explores the role of Al in improving the
quality of adaptive e-learning. It begins by defining fundamental
concepts of Al and its educational technologies, then clarifies the
concept of adaptive e-learning, and reviews the latest Al applications in
this field. Additionally, the paper demonstrates how Al can be utilized
to enhance the educational environment and improve educational
quality, while also assessing notable international experiences in this
context. The study’s key findings indicate that Al enhances educational
quality by providing personalized learning experiences, effectively
analyzing learner data, and offering flexible virtual learning
environments and advanced digital tools to enhance interaction.
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Résume:

Les progres continus de la technologie de I'intelligence artificielle (1A)
engendrent une transformation profonde des systemes éducatifs, qui
jouent un role clé dans le fagconnement du développement sociétal et
des tendances futures. L'l A occupe une place centrale dans la promotion
du progres social en créant des programmes et des dispositifs capables
d’imiter les comportements humains et les fonctions cognitives,
entrainant ainsi une révolution des méthodologies d’apprentissage et
une amélioration notable de I’interaction entre les apprenants et les
contenus éducatifs. Ce document de recherche analyse le role de I'TA
dans I’amélioration de la qualité de 1’apprentissage en ligne adaptatif.
Il commence par définir les concepts clés liés a I’intelligence artificielle
et a ses applications pédagogiques, avant d’explorer le concept
d’apprentissage en ligne adaptatif et de passer en revue les dernieres
innovations dans ce domaine. De plus, I’étude met en Iumicre
I’utilisation de I'IA pour optimiser 1’environnement éducatif et
renforcer la qualité de I’éducation, tout en analysant des expériences
internationales de référence. Les conclusions principales révelent que
I’IA contribue a I’amélioration de la qualité de 1’éducation en proposant
des expériences d’apprentissage personnalisées, en analysant de
maniere efficiente les données des apprenants et en offrant des
environnements d’apprentissage virtuels flexibles, ainsi que des outils
numériques avancés facilitant 1’interaction.

* Abderrezzaq Brada
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Introduction

The field of education emphasizes two primary approaches to enhancing the
educational system. The first approach centers on improving the interaction
between students and educational content, a goal pursued by governments
globally. The second approach involves designing curricula that align with
national strategic priorities, particularly focusing on the knowledge economy and
artificial intelligence, which fosters specialization in specific fields. However,
both approaches face challenges due to the increasing student population and the
global shift toward a multidisciplinary approach to address complex global issues
(Brada & Dahmani, 2024, p. 91).

Additionally, advancements in artificial intelligence (Al) have significantly
impacted educational institutions, including research laboratories and academic
settings. These institutions increasingly rely on Al-driven educational
environments to achieve their objectives (Arihir, 2024, p. 352). Al-integrated
educational systems are built on online platforms that consolidate various systems
to provide seamless access for both faculty and students. For students, these
systems offer services such as accessing lectures, lesson materials, exam results,
and course registration. For faculty, the systems provide tools for managing
academic content, assessing student performance, monitoring progress and
attendance, and enhancing the overall educational experience (Boubah, 2022, p.
88).

Moreover, Al-enhanced learning environments enable both professors and
students to access academic resources anytime and anywhere. These
environments are characterized by their interactivity, openness to group
discussions and presentations, and the ability to communicate with instructors and
peers, effectively replicating real-world interactions (Simoud & Dahmani, 2022,
p. 88).

In recent years, the educational process has undergone substantial changes
globally and nationally due to technological advancements. Internet-based
research has become an integral component of education, complementing
traditional methods such as textbooks and educational resources within
institutions. However, these developments have also introduced uncertainties
regarding the future implications of Al in education (Bouras, 2024, p. 39) . Will
Al revolutionize the future of education? Will it enhance the quality of adaptive
e-learning? What additional features can these intelligent systems contribute to
the development of the educational environment? These questions are central to
research discussions, as Al-powered systems increasingly influence our vision of
the future of education. To address these inquiries, this paper is organized into
three main sections: the first section explores the concept of artificial intelligence
and its educational technologies; the second section reviews adaptive e-learning
and Al applications within this context; and the third section examines the use of
Al to improve educational quality by analyzing the characteristics of the
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educational environment, international experiences, and their impact on adaptive
education. The paper concludes with a summary of findings and
recommendations.

THE FIRST TOPIC: The Concept of Artificial Intelligence and Its

Technologies

Artificial intelligence (Al) is a branch of computer science focused on developing
systems capable of simulating human cognitive abilities within the educational
process. ldentifying Al technologies relevant to education—such as machine
learning, reinforcement learning, educational robotics, and predictive analytics—
has become crucial due to their significant impact on enhancing educational
quality and effectiveness.

First Requirement: The Concept of Artificial Intelligence

In light of contemporary advancements, artificial intelligence is recognized as the
third major phase of technological evolution, following the Industrial Revolution
and the Digital Revolution. Al is a vital component in various scientific fields,
including healthcare, education, space exploration, and agriculture. Its integration
into these domains has led to substantial progress, including improved
productivity, effective management, and innovative solutions. This development
highlights the increasing significance of Al in enhancing the efficiency of these
critical sectors (Chen, Chen, & Lin, 2020, p. 75278).

The field of artificial intelligence, which emerged in 1956, aims to replicate
human functions such as learning and problem-solving using computational
systems (Beyaz, 2020, p. 650). Al is fundamentally concerned with enabling
computers to mimic human cognitive processes to achieve accurate and efficient
emulation of human capabilities (Al Saud, 2016, p. 140). Additionally, Al
involves creating programs and machines that replicate human behaviors and
mental abilities (Guan, Mou, & Jiang, 2020, pp. 134-147). Recent years have seen
a growing focus on Al as a central research area in technology and science. A
review of scientific literature reveals several definitions of Al, categorized as
follows:

. Traditional Definition: Al is understood as the process of exploring
meanings and the ability to think and learn from prior experiences by
integrating programs and systems that simulate human intellectual
processes (Almalki, 2023, p. 99).

« Scientific Definition: Al is defined as the replication of human intelligence
and cognitive abilities, including modification, learning, and logical
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analysis, with these capabilities transferred to machines or digital systems
to perform complex tasks (Musa, 2019, p. 45).

« Technological Definition: Al is described as a system comprising
programs and intelligent devices designed to build systems and machines
that perform complex human tasks. These systems are engineered to
replicate human cognition in areas such as thinking, problem-solving, and
decision-making (Aishya, Javaid, Khan, & Haleem, 2020, p. 340).

In conclusion, the definitions of artificial intelligence underscore its diverse
applications and the adaptability of its concept across various fields. Al can be
seen as the process of replicating and integrating human capabilities with
technological tools, such as computers and digital programs, to execute complex
human functions. This includes abilities such as analysis, modification, and
decision-making, enabling these systems to address problems effectively and
efficiently.

The Second Requirement: Artificial Intelligence Techniques in Education

Acrtificial intelligence (Al) techniques and systems in education focus on applying
and acquiring knowledge by simulating human cognitive abilities, such as
thinking, learning, and decision-making. These techniques involve performing
advanced tasks, including learning, (Ali & EI-Sayed Ahmed, 2023, p. 65).
analysis, and critical thinking. Al systems utilize methods such as machine
learning and may also benefit from additional technological approaches, including
reinforcement learning, educational robotics, and predictive analytics. These
techniques collectively contribute to enhancing students' learning capabilities and
continuously improving their performance. This role can be detailed as follows:

Section One: Machine Learning

Machine learning is a branch of Al dedicated to developing algorithms and
computer systems capable of learning from data and previous experiences without
explicit programming. This is achieved by identifying patterns and relationships
within the data, allowing systems to make predictions and decisions based on the
acquired knowledge. Machine learning is applied across various domains,
including pattern recognition, computer vision, finance, and medicine, where it
enhances performance efficiency and accuracy (Saleh & Magdy, 2023, p. 115).

Section Two: Reinforcement Learning

Reinforcement learning is an approach focused on learning how to make decisions
to achieve long-term goals through interaction with the environment. This model

34



Artificial Intelligence Technologies and Their Significance in Enhancing the Quality of Adaptive E-Learning A. Brada and F. Dahmani

employs partial feedback, where the system learns through trial and error to
maximize its long-term benefits. Reinforcement learning is used in many practical
applications, such as artificial intelligence and control engineering, due to its
capability to improve system performance by continuously adapting to changes
in the environment. (EI Naga & Murphy, 2015, p. 5)

Section Three: Educational Robotics

Educational robots are programmed devices designed to perform specific tasks
autonomously. These robots range from simple devices performing specific
functions, such as smart vacuum cleaners, to complex robots capable of executing
multiple tasks, learning, and improving their performance over time. Robots are
utilized across various fields, including industry, healthcare, exploration, and
education, where they contribute to accurate and efficient task execution, thus
saving time and effort (Szepesvari, 2022, p. 45).

Section Four: Predictive Analytics

Predictive analytics involves using statistical and analytical techniques to forecast
future events based on the analysis of current and historical data. It relies on
models that predict events and variable behavior by evaluating patterns in past
data. These models help identify risks and opportunities and enhance decision-
making support in both business and scientific contexts (Ospennikova et al., 2015,
p. 20).

In conclusion, Al technologies play a crucial role in enhancing and developing
education by supporting students in their learning processes and addressing their
informational needs in a timely manner. This positive impact can be further
amplified through the continuous advancement of Al technologies, contributing
to the improvement of educational effectiveness and the overall learning
experience.

THE SECOND TOPIC: Applications of Artificial Intelligence in Adaptive E-
Learning

E-learning systems employ technology to enhance the educational experience by
tailoring it to the specific needs of each student. This educational approach
leverages data and analytics to deliver content that aligns with the learner's
progress and requirements. Adaptive e-learning represents a contemporary model
that integrates artificial intelligence (Al) into course design and delivery. This
model highlights the critical applications of Al aimed at improving the learning
experience and more effectively addressing students' needs.
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First Requirement: The Concept of Adaptive E-Learning

In the current era, education faces numerous challenges both locally and globally,
necessitating efficient methods to achieve educational objectives and enhance
learner engagement within the educational environment (El-Sabagh, 2021, p. 53).
In this context, Al serves as a fundamental tool for effectively guiding and
organizing learner behavior to meet educational goals (Vedenpaa & Lonka, 2014,
p. 1822). This trend aligns with the evolution in learning research, which has
shifted from viewing learners as static entities to focusing on their active,
constructive, and collaborative roles within social and cultural contexts (Goel,
2023, p. 53).

Education, as a complex phenomenon, requires technological integration as a
crucial factor in advancing the educational process and optimizing human capital
investment (Beldagli & Adiguzel, 2010, p.5761). To enhance educational quality,
adherence to global standards is essential. Scientific literature suggests that e-
learning is integral to the social processes of knowledge construction through
technical tools and scientific standards, thereby improving educational quality in
universities and higher education institutions (Abudouka, 2013, p. 2).

In the context of e-learning, adaptive learning refers to the incorporation of Al
technologies within online educational platforms (Tapalova & Zhiyenbayeva,
2022, p.653). These technologies analyze learner data, including interactions with
the platform, assessment results, and progress (Tursunalievich & Rahmat, 2021,
p. 248). This analysis enables the customization of content, adjustment of
educational material sequences, and delivery of a personalized learning
experience. Al and machine learning technologies enhance learning effectiveness,
increase learner engagement, and support lifelong learning in a flexible and
accessible manner.

Definitions of adaptive education vary among researchers. According to Reem
Khader Saqi (2022), adaptive education is described as "learning environments
that rely on the diversity and customization of content presentation based on the
specific learning needs of each learner. The content is tailored to each student,
incorporating various adaptive activities that accommodate different learning
styles and cognitive abilities” (p. 50). Conversely, Asmaa Al-Batali Al-lssawi
(2024) defines adaptive learning as "the process of creating a unique learning
experience for each learner, based on their personality, interests, and performance,
aimed at achieving goals such as enhancing cognitive achievement” (p. 124).
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Adaptive learning systems utilize Al and machine learning technologies to collect
and analyze extensive learner data (Baker & Inventado, 2014, p. 61). This data
facilitates the delivery of personalized content, individualized feedback, and
adaptive assessments, thereby enriching the learning experience and increasing its
effectiveness. Al and machine learning technologies enable the identification of
patterns in learner data, the provision of tailored recommendations, and the
refinement of the e-learning environment based on a thorough analysis of each
learner’s needs (Pontual Falcdo et al., 2017, p. 161).

In conclusion, integrating Al into e-learning enhances the educational experience
by providing personalized education that aligns with each student's capabilities
and needs. This integration contributes to improved learning outcomes and
elevates the overall quality of education, leading to greater effectiveness and
engagement within e-learning environments.

The Second Requirement: Applications of Artificial Intelligence

To achieve an effective educational experience, the integration of artificial
intelligence (Al) and machine learning technologies is imperative. These
technologies enhance educational effectiveness and support personalized learning
experiences. Al contributes to educational improvement by facilitating data
collection and analysis, predicting knowledge gaps, modeling learners, and
enhancing performance and interaction. These processes enable the delivery of
personalized education tailored to the specific needs of each learner (Gligorea,
2023, p. 1216). The role of Al in improving education is evident through the
following aspects:

Section One: Personalized Educational Experiences

For personalized educational experiences, the integration of Al and machine
learning is crucial. Machine learning, a subset of Al, focuses on developing
algorithms that enable educational systems to improve their performance by
learning from data. Personalized educational experiences are achieved by
analyzing learners' data, monitoring their academic progress through periodic
evaluations, and identifying their strengths and weaknesses. Based on this data,
educational experiences are tailored to each student's level (Moreno-Guerrero,
2020, p. 124).

For instance, in a group of students learning English, their language proficiency
is initially assessed. The learning experience is then personalized by selecting
educational resources that meet their needs, thereby advancing their language
skills to a higher level.
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Section Two: Collecting and Analyzing Learner Data

The process of collecting and analyzing data involves developing systems to
manage learner styles and virtual assessments, providing a comprehensive
overview of learner characteristics, academic performance, and interaction
patterns with educational materials. This analysis facilitates the allocation of
personalized learning modules to meet individual needs, thus enhancing
educational outcomes and support effectiveness (Tapalova, 2022, p. 639).

For example, platforms like Coursera and Khan Academy use Al-powered
recommendation systems to analyze learners’ interactions with courses. This
analysis enables the suggestion of learning paths and resources that align with
students’ interests and educational goals, thereby improving the individual
learning experience.

Section Three: Analysis and Prediction

The analysis process employs Al techniques and big data analysis to identify
patterns and trends in learner data. This capability enables the prediction of
knowledge gaps and the identification of individual needs, allowing educational
institutions to design personalized courses that optimize academic outcomes
(Bull, 2007, p. 89).

For example, the DreamBox Learning platform utilizes Al to analyze real-time
student data in mathematics. The platform collects data on students' interactions
with mathematical problems, including the time required to solve specific
problems and the methods employed.

Section Four: Modeling Learners

Building detailed models of learners involves employing Al and machine learning
algorithms to gain a comprehensive understanding of students' knowledge levels
and abilities by analyzing their performance data and learning patterns. These
models allow for the customization of educational content and teaching strategies
to address individual needs (Baker, 2014).

For example, if models reveal that a student excels in quantitative analysis but
requires improvement in critical thinking, additional instructional materials
tailored to enhance critical thinking can be provided. This customization enhances
instructional effectiveness and improves academic outcomes.

Section Five: Improving Performance and Engagement
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Understanding learners’ behavior through the analysis of their interaction patterns
with instructional materials necessitates the use of machine learning techniques
to personalize content and modify teaching methods according to individual
needs. This personalization increases student engagement and participation, as
learners perceive the experience as being designed to strengthen their abilities and
address their weaknesses (Pontual Falcéo, 2017, p. 161).

For instance, the Duolingo platform employs machine learning to analyze
learners’ behavior and customize the learning experience based on their individual
needs. As users interact with the platform, the system examines their performance
patterns in language learning, including common errors and areas of proficiency.

THE THIRD TOPIC: Employing Artificial Intelligence to Enhance the
Quality of Education: An Analysis of Environmental Characteristics and Its
Impact on Adaptive Education and Prominent International Experiences

Educational institutions globally are increasingly adopting advanced technologies
to elevate the quality of education within e-learning and adaptive education
systems. This trend enables both educators and learners to engage with
technology-enhanced learning environments. This section will examine the
characteristics of Al-supported learning environments, the significance of Al in
enhancing adaptive education, and a review of notable international practices.

First Requirement: Characteristics of Al-Supported Learning Environments

The development of students in cognitive, skill-based, and emotional domains is
crucial for fostering their effectiveness and productivity within their communities.
Achieving this goal requires designing curricula and adaptive learning
environments integrated with Al, which form the foundational framework for
modern education. Such environments incorporate physical, ethical, and technical
elements that enhance teaching and learning processes (Al-Hajri et al., 2022, p.
140). Based on current literature, the characteristics of Al-supported digital
environments can be identified as follows:

Section One: Enhancing the Educational Experience through Artificial
Intelligence

One of the most significant features of intelligent educational environments is
their capacity to improve teaching and learning methods. This is achieved through
the development of sophisticated virtual educational software and various e-
learning platforms. These environments leverage simulated virtual education,
using digital technology to create learning contexts that mirror real-life scenarios,

39



Artificial Intelligence Technologies and Their Significance in Enhancing the Quality of Adaptive E-Learning A. Brada and F. Dahmani

enabling students to practice skills and engage in academic discussions in a
flexible and effective manner (Verma, 2018, p. 7).

Additionally, Al enhances interaction by employing advanced digital
technologies and tools, which improves the learning experience and facilitates
engagement between educators and students. Examples of such tools include
interactive presentations and screen-sharing technologies (Stevenson et al., 2022,
pp. 775).

Section Two: Personalization and Management of Educational Content

Al applications are pivotal in personalizing and managing educational content,
thereby enriching the educational experience for both students and educators. This
involves creating interactive and multimedia-rich educational materials, such as
videos and audio content, which enhance understanding and engagement.
Furthermore, educational content can be tailored to individual student needs by
analyzing performance data and learning preferences, ensuring that the content
aligns with their abilities and requirements (Sudarshan, 2018, p. 780).

Moreover, tools for storing educational content, such as Google Drive and
OneDrive, are essential for managing and accessing educational resources. These
platforms facilitate sharing between students and educators, thereby enhancing
the effectiveness of the educational process (Stevi¢, 2014, p. 59).

Section Three: Interaction and Adaptation to Students’ Needs

Al-driven analysis and interpretation are critical for delivering diverse
educational content that meets individual student needs. Integrated smart and
digital learning systems aim to provide personalized and interactive education that
aligns with students' interests, needs, and proficiency levels, making the
educational environment more engaging and effective (Muhie & Woldie, 2020, p. 5).

Furthermore, digital whiteboards are effective tools for delivering educational
content in an interactive manner within classrooms. For instance, digital
whiteboards like "Whiteboard" enhance group interaction during virtual lectures,
fostering a dynamic learning environment that encourages active participation and
idea exchange among students (Berglund et al., 2016, p. 1125).

Section Four: Improving the Effectiveness of Education Management

The quality of educational environments in delivering content is significantly
influenced by Al integration, which accelerates administrative processes and
reduces the administrative burden on institutions. Al also provides personalized
support to students and focuses on improving educational quality. For example,
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Algeria is advancing its educational system through the "Progress" digital
platform, which facilitates electronic student registration across all levels,
replacing the previously prevalent paper-based system (UTermohlen, 2018, p. 1).

Moreover, Al enhances educational management by removing spatial and
temporal barriers, thereby increasing accessibility for students who face
geographical or health-related constraints. This approach promotes equal
opportunities and enriches the overall educational experience (Marr, 2019, p. 4).

Section Five: Collaboration between Technology and Educators

The educational process aims to help students achieve high levels of proficiency.
Collaboration between Al and educators is crucial for enhancing the integration
of technology in education to achieve improved outcomes. This collaboration
involves using Al to enhance interaction and tailor the educational experience to
meet individual student needs (Marr, 2019, p. 3).

In conclusion, integrating Al into educational environments is a vital step towards
improving the educational process and achieving optimal results. This integration
offers significant opportunities for developing interactive and customized
curricula that cater to diverse student needs. Furthermore, advanced educational
platforms contribute to creating flexible and effective learning environments,
where students can engage directly with educational content and educators
through sophisticated digital tools.

The Second Requirement: The Importance of Artificial Intelligence in
Enhancing the Quality of Adaptive Education

Adaptive e-learning involves converting data and educational materials into
digital formats that can be processed by computers. In the realm of information
systems, digital transformation generally refers to converting printed texts or
images into digital formats. This process also includes transforming continuous
analog signals into digital signals. In library and information science, digitization
specifically pertains to converting analog documents into digital texts (Hamdid,
2023, p. 740).

Globally, ministries of education implement continuous management strategies to
ensure the ongoing enhancement of their functions. These strategies are designed
to achieve the highest standards of quality in developing students' cognitive,
psychological, social, and moral dimensions. The goal is to prepare students to
become skilled professionals in the labor market upon graduation and to meet the
needs of society benefiting from these graduates. According to extensive scientific
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literature (Al-Hajri et al., 2022, p. 142), the significance of artificial intelligence
in adaptive education is evident in the following areas:

1. Achieving Quality: Quality in education is one of the seven dimensions
outlined in international frameworks for ensuring educational quality. Thus,
digitizing the educational process plays a crucial role in enhancing and advancing
educational quality.

2. Improving Educational and Learning Outcomes: Al-based education is
grounded in cognitive theories and applies active learning principles, unlike
traditional education which relies on behavioral theories that focus primarily on
the teacher's delivery of information.

3. Promoting Equality and Equal Educational Opportunities: Al enables all
learners to participate in the educational process and access equal educational
opportunities. It provides educational environments that are accessible anywhere
and anytime, thereby contributing to equality and offering diverse learning
opportunities.

4. Accelerating the Learning Process: Al alleviates the challenges faced by
teachers in traditional education settings. It facilitates electronic access to
programs and curricula, enables automatic grading and dissemination of results,
and streamlines academic communication between educators and learners.

In conclusion, artificial intelligence plays a vital role in creating a rich, multi-
source educational environment that significantly enhances the quality of the
educational process. This environment is characterized by efficiency and
flexibility in content delivery, improved communication between educators and
learners, and a facilitation of engagement with the technological advancements
shaping contemporary education.

The Third Requirement: International Experiences in Integrating Artificial
Intelligence into Education

To enhance the effectiveness of educational departments at various levels and
locations, enabling them to produce graduates with the skills required to meet
societal development needs, many countries—both developed and developing—
have adopted pioneering artificial intelligence (Al) systems. Notable examples
include Malaysia, Australia, and Sweden, as detailed below:

The Malaysian Experience: Malaysia is recognized as a leader in digital
innovation. The country launched the ambitious "Vision 2020" initiative, under
which the education sector implemented the "Education for Work" framework
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starting in 1996. A primary objective of this initiative was to equip every
classroom with computers and internet connectivity. Despite facing economic
challenges in 1992, Malaysia successfully connected over 92% of its schools and
22% of classrooms to the Internet by December 1999. Schools that adopted
technology have been designated as “smart schools,” and Malaysia aims to
expand this model nationwide. The country's infrastructure includes a high-speed
fiber optic network linking all schools and universities, facilitating the transfer of
substantial data and the provision of multimedia and video services (Shalghoum,
2020, p. 7).

The Australian Experience: Australia features education ministries at the state
level, leading to variability in technological adoption. In 1992, the state of
Victoria undertook a notable initiative to integrate technology into education by
connecting all schools to the Internet via satellite. This project involved replacing
teachers who were not technologically proficient with those who were qualified,
demonstrating a rapid and comprehensive commitment to technology integration.
The Australian Ministry of Education aims to expand this model to all schools by
2020, with the goal of enabling principals and teachers to effectively use
computers and educational applications, and to enhance their technological skills
for both daily and educational purposes.

The Swedish Experience: Sweden is a leading example of e-learning and Al
adoption, thanks to its strong technical infrastructure and leadership in
digitalization. The country extensively employs technology and the Internet in
education and serves as a model for integrating Al into the educational process.
The Swedish government provides substantial support for digital education,
aiming to improve e-learning by connecting approximately 20% of computers to
the global Internet. Additionally, a dedicated body was established after 1999 to
advance distance education, reflecting Sweden's strong focus on improving digital
education and providing ongoing support (Alam, 2022, p. 400).

These diverse international experiences demonstrate a global commitment to
enhancing education through the use of Al and digital technology. This approach
improves educational quality and addresses contemporary educational challenges.

Conclusion

Based on the findings presented in this research paper, it can be concluded that
artificial intelligence (Al) aims to emulate human functions through
computational systems, with a particular focus on enhancing learning and

43



Artificial Intelligence Technologies and Their Significance in Enhancing the Quality of Adaptive E-Learning A. Brada and F. Dahmani

problem-solving capabilities. Al seeks to develop programs and devices that
replicate human behaviors and cognitive abilities.

In this context, Al significantly enhances learner interaction and supports the
educational process by organizing behaviors and effectively achieving
educational objectives. The integration of Al and adaptive learning technologies
within educational platforms facilitates the analysis of learner data, thereby
providing personalized educational experiences tailored to individual needs. This
is achieved through the refinement of content and adjustment of the sequence of
educational materials based on precise data analysis.

Furthermore, Al is utilized to customize content according to student
performance, thereby improving learning outcomes. Key applications of Al in this
domain include data collection and analysis, prediction of knowledge gaps, and
modeling of learners to understand their individual requirements. Al also plays a
crucial role in improving interaction between students and educational materials.

Additionally, Al supports intelligent education systems (ITS) that engage with
students based on their performance, utilizes digital whiteboards to foster
collaboration, enhances educational management by automating tasks and
reducing administrative burdens, and provides remote access to classrooms. It
also facilitates collaboration between technology and educators, contributing to
improved educational outcomes.

Recommendations:

Strategic Planning: Developing robust strategies for transitioning to Al systems
and integrating them effectively into risk management frameworks is essential.
This planning should include setting clear goals, assessing required resources, and
formulating strategies to address potential challenges.

Assessment of Processes and Structures: Re-evaluating current organizational
processes and structures is necessary to ensure the successful integration of Al
technologies. This assessment should identify strengths and weaknesses, update
infrastructure, and provide training for relevant personnel.

Data Privacy and Security: Implementing stringent measures to protect data
privacy and security is crucial, as is addressing issues of algorithmic bias in Al
systems. Policies and tools should be established to safeguard personal data and
ensure the integrity of algorithms.

Enhancing Educational Quality with Al: Engaging in comprehensive
discussions on Al's role in education is important for developing effective
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guidelines and practices. This includes collaborating with experts, reviewing
existing literature, and sharing knowledge to optimize the use of Al in educational
contexts.

References

Abudouka, S. I. (2013). Quality assurance in higher education institutions in the Arab world: A future
perspective (Case study: Palestine). In International Conference on Quality Assurance in
Higher Education (pp. 2-3). Palestine. https://site.iugaza.edu.ps/

Aishya, R., Javaid, M., Khan, I. H., & Haleem, A. (2020). Artificial intelligence (Al) applications for
COVID-19 pandemic. Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 14(4),
337-339. https://doi.org/10.1016/j.dsx.2020.04.012

Alam, A. (2022). Employing adaptive learning and intelligent tutoring robots for virtual classrooms and
smart campuses: reforming education in the age of artificial intelligence. In Advanced
computing and intelligent technologies: Proceedings of ICACIT 2022 (pp. 395-406). Singapore:
Springer Nature Singapore.

Al-Hajri, H. A. A. A, et al. (2022). Effectiveness of adaptive learning in light of the FARC model in
developing intelligence and comprehensive intelligence in campaigns and advertising for high
school students. Journal of Educational and Social Studies, 28(7.3), 131-218.

Ali, A., & El-Sayed Ahmed, M. (2023). Applications of artificial intelligence technologies in academic
libraries. International Arab Journal of Information Technology and Data, 3(3), 63-86 .
Almalki, W. F. (2023). The role of artificial intelligence applications in enhancing educational strategies
in higher education (Literature review). Journal of Educational and Psychological Sciences,

7(5), 93-107. https://doi.org/10.26389/AJSRP.K190922

Arihir, M. (2024). The reason behind the weakness of the communication process between teachers and
students in e-learning in Algeria. Journal of Sciences and Knowledge Horizons, 4(1), 352-373.
https://www.asjp.cerist.dz/en/article/248270

Baker, R. S., & Inventado, P. S. (2014). Educational data mining and learning analytics. In J. Larusson
& B. White (Eds.), Learning analytics (pp. 61-75).

Baker, R. S., & Inventado, P. S. (2014). Educational data mining and learning analytics. In J. Larusson
& B. White (Eds.), Learning Analytics (pp. 61-75). Springer.

Beldagli, B., & Adiguzel, T. (2010). lllustrating an ideal adaptive e-learning: A conceptual framework.
Procedia Social and Behavioral Sciences, 2, 5755-5761.

Beyaz, S. (2020). A brief history of artificial intelligence and robotic surgery in orthopedics &
traumatology and future expectations. Joint Diseases and Related Surgery, 31(3), 653-655.

Boubah, S. (2022). Artificial intelligence: Applications and implications. Journal of Money and
Business Economics, 6(4), 85-108.

Bouras, S. (2024). Al and the bad teacher dilemma. Journal of Science and Knowledge Horizons, 4(1),
39-57. https://www.asjp.cerist.dz/en/article/248252

Brada, A., & Dahmani, F. (2024). The significance of digitization projects in the Algerian higher
education sector for enhancing educational quality Afak for sciences, 9(3), 90-101.

Bull, S., & Kay, J. (2007). Student models that invite the learner in: The SMILI open learner modelling
framework. International Journal of Artificial Intelligence in Education, 17, 89-120.

Chen, L., Chen, P., & Lin, Z. (2020). Artificial intelligence in education: A review. IEEE Access, 8,
75264-75278. https://doi.org/10.1109/ACCESS.2020.2986073

El Naga, 1., & Murphy, M. J. (2015). What is machine learning? In Machine learning: An artificial
intelligence approach (pp. 3-11). Springer International Publishing.

El-Sabagh, H. A. (2021). Adaptive e-learning environment based on learning styles and its impact on
development students’ engagement. International Journal of Educational Technology in Higher
Education, 18, 53

Fast-Berglund, A., Harlin, U., & Akerman, M. (2016). Digitalisation of meetings—from white-boards to
smart-boards. Procedia CIRP, 41, 1125-1130.

45



Artificial Intelligence Technologies and Their Significance in Enhancing the Quality of Adaptive E-Learning A. Brada and F. Dahmani

Gligorea, I., Cioca, M., Oancea, R., Gorski, A.-T., Gorski, H., & Tudorache, P. (2023). Adaptive
learning using artificial intelligence in e-learning: A literature review. Education Sciences, 13,
1216. https://doi.org/10.3390/educscil3121216

Goel, A. (2023). Artificial intelligence: A multidisciplinary perspective. Retrieved May 20, 2024, from
https://dypsst.dpu.edu.in/blogs/artificialintelligence-a-multidisciplinary-perspective

Guan, C., Mou, J., & Jiang, Z. (2020). Artificial intelligence innovation in education: A twenty-year
data-driven historical analysis. International Journal of Innovation Studies, 4(4), 134-147.

Hamdid, L. (2023). Digitization as a mechanism to achieve quality in the higher education process.
Global Policy Sentence, 7(2), 735-746.

Issaoui, A. A.-B. (2024). Smart adaptive learning. *Journal of Educational Notebooks, (13)*24, 123-
132.

Khader, R. (2022). Contributed to the development of Islamic culture using adaptive learning in
developing high-level thinking skills in the world of creativity among new generation female
students in Makkah Al-Mukarramah. Journal of Curricula and Teaching Methods, 1(2), 47-71.

Kumar, V., & Garg, M. L. (2018). Predictive analytics: A review of trends and techniques. International
Journal of Computer Applications, 182(1), 31-37.

Marr, B. (2019). How is Al used in education — Real world examples of today and a peek into the
future. Forbes. Retrieved July20, 2024, from https://bernardmarr.com/?contentiD=1541

Moreno-Guerrero, A.-J., Lopez-Belmonte, J., Marin-Marin, J.-A., & Soler-Costa, R. (2020). Scientific
development of educational artificial intelligence in Web of Science. Future Internet, 12, 124.

Muhie, Y. A., & Woldie, A. B. (2020). Integration of artificial intelligence technologies in teaching and
learning in higher education. Science and Technology, 10(1), 1-7.

Musa, A. (2019). Artificial intelligence: A revolution in modern technologies. Egypt: Arab Group for
Training and Publishing.

Ospennikova, E., Ershov, M., & lljin, I. (2015). Educational robotics as an innovative educational
technology. Procedia - Social and Behavioral Sciences, 214, 18-26.

Pontual Falcdo, T., Mendes de Andrade e Peres, F., Sales de Morais, D. C., & Oliveira, G. S. (2017).
Participatory methodologies to promote student engagement in the development of educational
digital games. Computers & Education, 116, 161-175.

Pontual Falcédo, T., Mendes de Andrade e Peres, F., Sales de Morais, D. C., & Oliveira, G. S. (2017).
Participatory methodologies to promote student engagement in the development of educational
digital games. Computers & Education, 116, 161-175.

Saleh, A., & Magdy, A. (2023). Artificial intelligence technologies and investment in human capital.
International Journal of Public Policy in Egypt, 2(1), 111-1609.

Shalghoum, S. (2020). Digitization as a mechanism to ensure the quality of the educational process.
Algerian Journal of Legal Sciences, (57), 1-15.

Simoud, L., & Dahmani, S. (2022). Artificial intelligence as a digital technology leading to innovative
educational experiences in Algeria: The case of InKidia. Journal of Digitization for Media and
Communication Studies, 2(2), 87-97.

Stevenson, M., Lai, J. W. M., & Bower, M. (2022). Investigating the pedagogies of screen-sharing in
contemporary learning environments—A mixed methods analysis. Journal of Computer
Assisted Learning, 38(3), 770-783. https://doi.org/10.1111/jcal.12647

Stevi¢, M. (2014). Enhancing m-learning using GridFS for storing and streaming digital content. Online
Journal of Applied Knowledge Management, 2(1), 59-68.

Sudarshan, S. (2018). The role of artificial intelligence in learning. eLearning Industry. Retrieved
July20, 2024. https://elearningindustry.com/artificial-intelligence-in-learning-role

Szepesvari, C. (2022). Algorithms for reinforcement learning. Springer Nature.

Tapalova, O., & Zhiyenbayeva, N. (2022). Artificial intelligence in education: AIED for personalised
learning pathways. Electronic Journal of E-Learning, 20, 639-653.

Tapalova, O., & Zhiyenbayeva, N. (2022). Artificial intelligence in education: AIED for personalised
learning pathways. Electronic Journal of E-Learning, 20, 639-653.

46



Artificial Intelligence Technologies and Their Significance in Enhancing the Quality of Adaptive E-Learning A. Brada and F. Dahmani

Tursunalievich, A. Z., & Rahmat, A. (2021). Challenges in developing a digital educational
environment. Aksara: Jurnal IImu Pendidikan Nonformal, 7(2), 247,
https://doi.org/10.37905/aksara.7.2.247-254.2021

UTermohlen, K. (2018, April 12). 4 ways Al is changing the education industry. Towards Data Science.
Retrieved July20, 2024, from https://towardsdatascience.com/4-ways-ai-is-changing-the-
education-industry-b473c5d2c706

Vedenpid, 1., & Lonka, K. (2014). Teachers’ and teacher students’ conceptions of learning and
creativity. Creative Education, 5(20). https://doi.org/10.4236/ce.2014.520203

Verma, M. (2018). Artificial intelligence and its scope in different areas with special reference to the
field of education. International Journal of Advanced Educational Research, 3(1), 5-10.

Brada, A. (2024). The impact of the school environment on deviant behaviors: An exploratory study of
the impact of feeling safe, adherence to regulations, and management strategies. Revista
Universitara de Sociologie, 2, 23-32.

47



