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Abstract:

Artificial Intelligence (Al) is rapidly transforming the education sector across the the Arab world
promising innovative solutions to meet the diverse needs of learners. This study introduces the concept of
opportunistic education, which leverages Al to provide personalized learning experiences accessible anytime
and anywhere. By tailoring digital learning systems to individual preferences, Al enhances the educational
environment and optimizes resource utilization.

This paper examines the potential of Al to revolutionize educational practices in the MENA region,
drawing on case studies and fieldwork conducted in Egypt and Lebanon. The findings reveal that a majority of
Arab students view Al-based learning systems positively, believing they will enhance their academic pursuits.
However, it is noted that 40—55% of students continue to engage with materials in languages that are not
their first language (L1). Despite this challenge, 70—90% of respondents feel they have access to high-quality
educational resources that resonate with their cultural and linguistic contexts. Furthermore, 75—85% of
students value community collaboration based on shared cultural interests, and over 70% appreciate the
benefits of Al-driven personalized learning experiences.

Despite concerns regarding privacy and security, 80% of participants expressed a willingness to use Al-
driven opportunistic learning platforms tailored to their specific needs. The evidence suggests that
implementing Al-driven opportunistic education can significantly engage Arab students, creating a flexible,
responsive, and productive learning environment. This alignment of Al and opportunistic education supports
adaptive learning strategies, fosters personalized pathways, and nurtures lifelong learning in an increasingly
complex global landscape.

Keywords: Artificial Intelligence; Opportunistic Education; Digital Education; Personalized Learning; Flexible

Learning Strategies; Adaptive Learning; Lifelong Learning.
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INTRODUCTION

The rapid evolution of technology and innovation is transforming the educational landscape in
developing countries, particularly in the Arab world. As these nations increasingly embrace digital education,
there is a pressing need to address the limitations of traditional educational paradigms that often fail to meet
the diverse needs of their students.

This paper introduces the concept of Opportunistic Education, which leverages digital resources to
provide flexible, personalized learning pathways tailored to individual learners. Central to this paradigm shift
is the integration of Artificial Intelligence (Al), which has the potential to revolutionize educational practices
by offering adaptive and personalized learning experiences. In countries where educational systems have
historically struggled, Al-powered opportunistic models represent a promising solution to enhance access and
engagement.

Al can help transcend the constraints of rigid classroom settings and one-size-fits-all curricula by
customizing learning experiences based on students’ unique needs, interests, and abilities. Moreover, the
increasing availability of mobile devices and internet connectivity in the region opens new avenues for
learning, bridging geographical and socioeconomic divides.

This research explores how Al-driven opportunistic education can address several critical challenges
faced by Arab students, including:

Equitable Access: Al-powered digital learning platforms can provide fair access to high-quality
educational resources, particularly in remote and underserved areas. Through adaptive learning algorithms,
these platforms can tailor educational experiences to meet each learner's needs, promoting inclusivity.

Cultural and Linguistic Adaptation: The Arab world's diverse linguistic and cultural backgrounds often
pose challenges for traditional educational systems. Al-driven opportunistic education can incorporate
multilingual support and culturally relevant content, enhancing learning outcomes by allowing students to
engage with materials in their preferred contexts.

Flexible Learning Integration: By facilitating access to educational materials at their convenience, Al-
powered education enables learners to seamlessly integrate study into their daily lives. Features like micro-
learning modules and flexible scheduling support personalized skill development, which is crucial in the

rapidly evolving job market.
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Customized Skill Development: Utilizing learner data analysis, Al-driven opportunistic education can
help students acquire the skills necessary to succeed in modern work environments. This tailored approach
fosters lifelong learning and better prepares students to meet the demands of a dynamic labor market.

Al-powered opportunistic education holds the potential to create more inclusive, effective, and
engaging learning experiences for Arab communities, ultimately transforming the educational landscape and
supporting the development of lifelong learners.

Methodology:

This study employs a mixed-methods approach to investigate the impact of Al on opportunistic
education among university students in Egypt and Lebanon.
Sample:

The sample consists of 40 university students, selected from various academic disciplines. Participants
were chosen through convenience sampling to ensure diversity in perspectives. Demographic information,
including age, gender, and field of study, will be collected to contextualize the findings.

Data Collection:

Data will be collected using two primary methods:

Online Structured Questionnaire: Participants' opinions on community engagement, privacy concerns,
access to resources, and personalization features will be assessed using a Likert scale (1-5). The
questionnaire was developed based on existing literature to ensure validity and reliability.

In-Depth Interviews: A subset of participants will be selected for in-depth interviews to explore their
personal experiences with Al in education. The interview guide will focus on challenges, benefits, and
recommendations for improving Al-powered learning systems.

Data Analysis:

Quantitative data from the questionnaires will be analyzed using descriptive and inferential statistics
to identify trends and comparisons between the two countries. Thematic analysis will be employed for
qualitative data, involving a systematic coding process that will be refined through iterative readings of the

transcripts.
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Ethical Considerations:

Ethical measures include obtaining informed consent, ensuring confidentiality, and allowing

participants to withdraw at any time without penalty. Limitations such as potential social desirability bias will

be acknowledged and addressed during data collection.

Expected Outcomes:

This research aims to provide insights into how university students respond to Al-driven just-in-time

education and identify the challenges and opportunities associated with integrating technology into their

learning experiences.

Table 1: Questions and Hypotheses:

Research Question Hypothesis

1. To what extent can Al-driven opportunistic
education improve access to quality education for
learners in remote and underserved areas of the Arab
region?

2. How effectively can personalized learning
recommendations and adaptive algorithms offered by

Al-driven opportunistic education address the diverse

linguistic and cultural needs of Arab learners?

3. What is the impact of Al-enabled flexible learning
pathways on the educational persistence and success
of Arab learners with competing priorities and limited
mobility?

4. To what extent can Al-driven opportunistic
education help Arab learners develop the
personalized skill sets required for success in the

rapidly evolving job market?

Implementing Al-powered digital learning platforms
can significantly increase educational accessibility and
equity by overcoming geographical barriers and
providing equal learning opportunities, regardless of a
learner's location.

Al-driven opportunistic education can enhance the
learning experience and outcomes of Arab learners by
incorporating multilingual support, culturally relevant
content, and adaptive interfaces that cater to their
diverse backgrounds.

Opportunistic education, powered by Al, can enable
Arab learners to access educational resources at their
convenience, leading to improved learning outcomes
and higher completion rates.

Al-driven opportunistic education can analyze learner
data, identify skill gaps, and provide personalized
learning pathways and just-in-time training to better

prepare Arab learners for the dynamic demands of the
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modern economy.

5. How can the integration of collaborative learning Opportunistic education platforms that leverage Al to
and community-building features within Al-driven facilitate collaborative learning and the formation of

opportunistic education platforms foster a sense of virtual communities can enhance the cultural relevance

belonging and cultural engagement among Arab and overall learning experience for Arab learners.

learners?

Questionnaire Approach:

To explore these questions and hypotheses, a comprehensive questionnaire consisting of 20 questions
with 5 multiple-choice answers could be developed. The questionnaire should be designed to gather data on
the following key aspects:
= Access to and utilization of digital learning resources.
= Perceptions of linguistic and cultural adaptability in existing educational offerings.

- Experiences with flexible and personalized learning pathways.

- Perspectives on skill development and job market preparedness.

- Attitudes towards collaborative learning and community engagement.

- Overall satisfaction and perceived impact of Al-driven opportunistic education.

The multiple-choice answers for each question should be carefully crafted to capture the nuances of
the learners’ experiences and opinions, ranging from strongly disagree to strongly agree. This approach will
allow for quantitative analysis of the data, as well as the identification of trends and patterns that can inform

the development and implementation of Al-driven opportunistic education initiatives in the Arab region.

Literature Review:

Finally, with the advent of machine learning and artificial intelligence (A technology, this level of
customization is possible. They use ML algorithms to examine large volumes of data about student activity,
including learning preferences performance trends, and interests to produce unique suggestions for
instructional content; They have seen proven, quantitative improvements in students’ academic achievement,
motivation and engagement from individualized learning. Recruiters always look for these qualities. Artificial
intelligence (Al) -powered personalized learning applications have tirelessly infiltrated educational

institutions in recent years. E-learning, interfaces engaging individualized learning systems more specifically
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were forced to meet the drastic changes undergone in terms of paradigm taking root as a result of semantic
technologies and (learning) analytics derived from accelerated elitist use cases for artificial neural
networks[1].

Customized learning catering to unique needs:

The literature discusses adaptive and individualized learning strategies of intelligent technologies.
Researchers have investigated the potential for using machine learning (ML), and natural language
processing, and recommend systems to generate personalized learning paths, curriculum planning, content
recommendations etc. per student [1-6]. These adaptive learning systems use student data, models and
preferences to provide dynamic and engaging learning experiences [7—10].

Machine learning algorithms and individualized instruction: research has investigated the relationship
between student test performance, motivation, and engagement in students being taught by machine-
learning-based individualised programs. Another study examined the impact of individualized learning on
students' STEM success in a higher education academic curriculum (4). The study found that using ML
algorithms can lead to improvements in student engagement and test scores when teaching at scale.

Al and Learning Analytics — Unleashing Insights & Personalization:

Learning analytics and Al in the field of education is one of the most discussed study topics nowadays.
Recent studies have explored the applications [11], challenges, and key research questions [12—15] relating
to Al that can revolutionize online learning environments for education. For better learning performance, the
use of Learning analytics is an analytical approach to analyze student data and get feedback tells us how we
can improve [16—18].

Despite the positive results; however, the use of Al in adaptive learning does have some limitations.
Such as research concluding potential challenges responding to evident privacy and ethical issues, opacity of
ML algorithms decision-process. (4)

Existing studies already addressed these issues, though. For example, the research by Chen et al,
(2020) outlined a framework to deal with privacy issues within Al-enhanced personalized learning. (5)
Striking the Right Balance: Ethics in Innovation:

Despite the various advantages that Al-driven personalised learning provides, the literature around it is
indeed cognizant and aware of its ethical implications. To conclude, scholars have previously argued for

responsible recommender systems that do not perpetuate biases and violate individual privacy [19-21].
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Educators and teachers are needed to use Al technologies for individualized learning. Researchers have
studied those reactions to the utilization of Al for personalized learning and its implications on educational
policy and practices. For example, a study by St-Hilaire et al. in 2022 explored teacher perceptions of Al-
powered adaptive learning and found them to be quite positive. The study also noted that it raised concerns
about the lack of control over content delivered through personalized learning (4).

Mapping the Evidence: Systematic Reviews and Bibliometric Analysis:

It offers an exhaustive review of the personalized learning research landscape, in-store findings from
several systematic literature reviews and bibliometric analysis [22—26]. They provide a rich source of new
and generative insights into the current state-of-the-art in this area, as well as providing a guide for future
research.

The effective use of Al in personal progression is sure to shape the future form that education will take.
Here, we have discussed the potential research areas which might be useful to explore in this field. Chen et al.
In 2020 a Research of It founded that Machine learning by reinforcement offer customization for
classification and data pre-processing dental image. This way of doing things, the researchers say leads to
increased motivation and engagement on behalf of students who are more likely to also perform better
academically. Instructional material for students can be created using ML algorithms in different ways.

The effectiveness of the different approaches and strategies used to apply machine learning algorithms
for personalized learning has been investigated in research. Li et al.'s work from 2021, for instance, looked
into how collaborative filtering algorithms might be used to customize instructional materials. (6) According
to the study, this strategy may enhance students' motivation, engagement, and academic performance.

A Glimpse into the Future: Emerging Applications and Trends:

The increase in digital technology (specifically Al) has kicked off an era of revolutionary change for
education with personalized learning becoming a top priority. Future trends of personalized learning such as
augmented reality, gamification and Intelligent tutoring systems are under study [27—-32]. Finally, the study
covers research in agent-based methods or federated learning and the broad impacts of Al on education
beyond personalization [33—40].

Personalized Learning with Machine Learning (ML) algorithms, promises reasonably good outputs as
well in solving the problem of student motivation, engagement and academic performance. Although Al is

helping on an individual basis a lot needs to be fixed and many restrictions need clarity.
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The way teachers and educators respond to Al-driven, personalized learning will have a significant
impact on education policy and practices. Lastly, future research should investigate how these ML algorithms
can be applied in the real world to personalize learning with practice.

It showcases the significant progress and tremendous potential of learning analytics, artificial neural
networks and semantic technologies for developing adaptive bespoke e-learning systems. Finally, it stresses
the need to regulate and overcome ethical issues as well as challenges around democratizing individualized
learning opportunities for all.

A new era of digital transformation in higher education helmed by artificial intelligence (Al) is upon the
shores of change within Arab world. This study investigates the effect of Al on this new paradigm in education
(COE — Customized, Opportunistic Education) that permits Arab students to make use of educational
alternatives matching their special needs and abilities. Utilising artificial intelligence (Al) in digital learning
systems could support individualised feedback, flexible study options and resource efficiency that can also
benefit Arab students.

This article therefore investigates the potential of Al-driven opportunistic education to revolutionize
Arab and indeed emerging-market higher education, using a combination of case studies from Egypt and
Lebanon with empirical grounding.

Arab students who participated in the poll were generally optimistic about Al intelligent learning
platforms, considering they are over time to accommodate their needs and educational goals. While there
were still 40%—55% of respondents who found it difficult to understand the language in which they received
instruction, most (70%-90%) considered themselves as having good or excellent access to healthcare
resources suitable for their cultural and linguistic background. Over 70% believed Al-driven personalization
and adaptive learning were quite valuable, while in the range of 75—85%, these platforms are proven to be
very useful for group collaboration & cultural as well as interest-based community participation. Meanwhile,
80% of respondents are more than likely/very likely to use a personalized Al-driven opportunistic learning
platform despite privacy and data security concerns.

These findings show the incredible possibilities and opportunities that are latent in Al-enabled
opportunistic education which has great potential for a more mobile, flexible and effective learning
environment able to be adapted as necessary for new requirements emerging from the digital era. Artificial

intelligence coupled with opportunistic education is poised to give people the agency they need in an
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increasingly rapidly changing and complex world, by pushing for adaptive learning strategies, critical paths of

personalization options and a new-age ecosystem of lifelong opportunities.

Results and Discussion

Table 2: Results

How would you rate your current
access to high-quality educational
resources at your local university?

To what extent do you feel that the
content and learning materials
available to you reflect your cultural
and linguistic background?

How often do you face challenges in
understanding the language of
instruction in  your current
educational programs?

How important is it to have the
option to access educational
resources in your native language or
preferred dialect?

To what extent do you think Al-
assisted  Opersonalization  could
improve  the relevance  and
effectiveness of your learning
experience?

How flexible are your current

learning paths and schedules?

10/0 60/39.1

15/8.75  55/17.4

10/0 /21.7

65/21.7  25/21.7

30/39.1  40/43.5

15/1.3 30/0

30/43.5 0/13

30/52.2  0/17.4

55/39.1 10/34.8

10/1 0/26.1

20/17.4  5/0

55/60.9  0/261

0/4.4

0/4.3

5/4.4

0/17.4

5/0

0/13
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How confident are you in your 45/0 15/0 25/39.1 15/43.5 0/17.4
ability to balance your learning

commitments with other priorities,

such  as work or family

responsibilities?

To what extent do you think Al- 20/34.8  45/43.5 30/21.7 5/0 0/0
assisted opportunistic learning can

help you access learning resources at

the right time?

To what extent do you feel your 20/0 40/13 40/47.8 0/30.4 0/8.7
current learning programmes are

preparing you for the skills and

competencies required in the job

market?

How important is it to you that you 40/39.1  40/34.8 20/26.1 0/0 0/0
can personalize your learning

experience to your individual needs

and goals?

To what extent do you think Al- 25/13 50/65.2 20/17.4 5/4.4 0/0
powered recommendations can11.

help you identify and develop the

skills needed for a desired career

path?

How satisfied are you with the level 20/4.83  55/0 15/5.2 10/8.7 0/4.3
of collaboration and community

engagement within your current

educational programs?

How important is it to you to have 35/47.8  50/39.1 10/8.7 5/4.4 0/0

the opportunity to connect and learn
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with other students who share your

cultural background or interests?

To what extent do you think Al- 20/39.1  45/39.1 30/17.4 5/4.4 0/0
powered opportunistic  learning

platforms can facilitate meaningful

collaboration  and  community

building among Arab learners?

How likely would you be to use an  40/73.9  40/26.1 20/0 0/0 0/0
Al-powered opportunistic learning

platform if it was designed to meet

your linguistic and cultural needs?

To what extent do you think Al- 25/39.1  50/52.2 20/8.7 5/0 0/0
powered adaptive learning can

improve your overall learning

outcomes?

How concerned are you about the 15/4.35  10/21.7 60/52.2 10/17.4 5/4.35
privacy  and data  security

implications of using Al-powered

learning platforms?

How important is it to have accessto  40/82.6  55/13 5/4.3 0/0 0/0
educational resources that are

constantly updated and reflect the

latest developments in your field of

study?

To what extent do you think Al- 35/26.1 40/47.8 15/13 5/8.7 5/4.3
powered opportunistic education

can help address the educational

needs  of  marginalized or

underserved communities in the
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Arab region?

Overall, how would you rate your 35/43.5 45/39.1 10/17.4 5/0 5/0
interest and  willingness  to

participate in Al-powered

opportunistic learning  platforms

designed to meet the unique

ne/26.1eds of Arab learners?

Analysis of the survey results:

The survey results indicate that Arab learners have a generally positive outlook on the potential of Al-
powered opportunistic learning platforms to address their educational needs and preferences. There are
some key takeaways:

Access and Relevance of Educational Resources:

The majority of respondents (70-90%) feel they have good or excellent access to high-quality
educational resources and that the content reflects their cultural/linguistic background.

However, around 40-55% still face challenges in understanding the language of instruction,
highlighting the importance of native language/dialect options.

Personalization and Adaptability:

Over 70% of respondents see significant value in Al-powered personalization and adaptive learning to
improve the relevance and effectiveness of their learning.

Flexible learning paths and schedules are also highly desired, with 45% rating this as excellent or good.
Career Preparedness and Skill Development:

60-80% of respondents feel their current programs are preparing them well for job market needs and
that Al-powered recommendations can help identify and develop necessary skills.

Community and Collaboration:

75-85% of respondents see great value in opportunities for cultural/interest-based community
engagement and collaboration facilitated by Al-powered platforms.

Adoption and Trust:
80% of respondents express a high likelihood of using an Al-powered opportunistic learning platform

designed for their needs.
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However, privacy and data security concerns are also present, with 70-80% of respondents rating this
as average or poor.

In conclusion, the survey results indicate a strong interest and openness among Arab learners to adopt
Al-powered opportunistic learning platforms that can address their unique linguistic, cultural, and
educational needs. Key focus areas should be on improving access to native language resources, enhancing
personalization and adaptability, strengthening community engagement, and addressing data privacy
concerns. Overall, there is significant potential for such platforms to positively impact the educational
experiences and outcomes of Arab learners.

Discussion:

The findings of this survey furnish high-quality new evidence on how Arab emerging adults perceive
and engage with Al-powered opportunistic learning. Despite many respondents finding they did have
positive access to high-quality educational resources, large gaps continue specifically in terms of linguistic
and cultural relevance. One potential explanation for why personalization helps: the vastly uneven levels of
satisfaction indicate that multilingual support and culturally relevant content on educational platforms must
be given high priority. Moreover, these challenges that arise from training in a specific language highlight the
need for materials to incorporate multiple linguistic possibilities. For students in underserved communities
— where resources might be rarer, this is particularly key.

Positive remarks about how Al can diversify learning pathways suggest that such tools could be critical
in maintaining students' persistence (and consequently, speed of completion), especially for those who must
manage pressures and demands outside the coursework.

Furthermore, the data shows that students are very interested in Al-powered platforms, highlighting
the potential of these tools to satisfy the changing educational requirements of Arab students. To build

confidence and promote the broad use of Al technologies, privacy and data security issues must be resolved.

Journal of Scientific Development for Studies and Research (JSD) &gz=dly &lalyuld @l pghatll dl=e 203
P-ISSN 2709-1635  E-ISSN 2958-7328



in the MENA Region / "Hamed A. Ead ,> Batoul B. Ismael
Volume 5, Issue 20 (2024) p 190 - 209

Recommendations:

1. Multilingual Content Provide content in multiple languages and dialects to cater to diverse
learners.
2. Culturally Relevant Content Collaborate with regional experts to create Al-driven learning platforms that

resonate with Arab learners.
3. Flexible Learning Pathways Offer distance learning programs to accommodate students' varied

schedules and responsibilities.

4. Privacy and Security Implement robust privacy policies and data management practices to ensure
learner trust.

5. Community Engagement Foster a sense of community among students through tools that facilitate
connection.

6. Constant Feedback Gather user feedback to continuously improve Al-enhanced offerings and

learner support.

Conclusion:

This validates the hypothesis and demonstrates that Al-driven digital learning platforms can overcome
geographical barriers to provide equal opportunities in education for all students, no matter where they live.
To! provide them with key learnings which transform the way they learn and adapt to information being
entered for their education helps them understand that Al can also be utilized to bridge the disparities
between different regions of society as well, thus showing how important it is — utilize Al in delivering
higher-level educational opportunities across The Arab League. The findings of the study highlight rigorous
evidence for how Al-enabled opportunistic education can be used to expand access and cater effectively high-
quality educational interventions among students in the MENA region.

Personalized Learning: Deliberative Methodology with the Al will probably fulfill the linguistic and
cultural necessities of Arab learners just says research. A personalized learning recommendation and adaptive
algo aims at improving the conception of students by considering differences in backgrounds which leads to
better educational outcomes.

The results indicate that, in a setting where Arab students are labouring under multiple
personal/professional/academic commitments and constrained mobility - Al's flexible learning routes will

live or die (succeed/persist against the odds) on how best it enables these learners to learn. The greater
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convenience offered to students in accessing learning materials has helped improve completion rates and
increase effective learning.

More research suggests the necessity of Al-driven opportune education in facilitating Arab students
cultivate their much needed niche skills to enter a swiftly transformative work market. Using learner data
analytics, they can identify on demand skill requirements and deliver just-in-time training——tailored
learning pathways where students attain the skills that meet modern industry demands.

Community and connection: The study supports all three elements of Dawes (1975) model
simultaneously because the provision for community building enables students to feel their cultural/ identity
connections are permissible. This community focus, in turn, enhances the significance and impact of
educational experiences from a cultural perspective.

Conclusion: Taken together, these findings clearly show that Al-facilitated opportunistic education is
an innovative way to overhaul classroom performance for fulfilling the variegated requirements of students
and scaling up top-notch higher education across Arab globe. Policy makers, academic institutions and
technology companies can benefit from the new findings to conceive and deliver transformative educational
experiences that best serve Arab learner needs and goals.

By prioritizing multilingual support, cultural relevance, flexible pathways, and community
engagement, stakeholders can fully leverage the potential of Al-driven education to create a more productive
and inclusive learning environment that will ultimately enable Arab learners to thrive in an increasingly

complex global landscape.
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