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Abstract

The integration of Artificial Intelligence (Al) in education is progressively transforming teaching,
learning, and administrative practices globally, with significant potential for application in Libya. the
purpose of this research is to discuss and evaluate the benefits and risks of Al in the education
system of Libya. To achieve this, a descriptive research approach was employed, using a
questionnaire distributed to a selected group of educational professionals in Libya. The sample
consisted of 1,000 participants, and the survey was conducted via the WhatsApp application. The
results highlight that personalized learning received the highest mean score of 4.19, indicating strong
agreement on its effectiveness. Automation of administrative tasks (mean 3.80) and data-driven
decision-making (mean 3.98) also showed favorable perceptions, with low variances around 0.24—
0.25, reflecting consistent responses. Improved student engagement had a mean of 3.91 and a
standard deviation of 0.49, similar to others, suggesting overall positive and uniform attitudes.
Additionally, most responses clustered around neutral to moderate agreement, with modes of 3 or 4,
showing balanced or mildly supportive opinions. Variance values ranging from 1.39 to 1.48 suggest
a moderate spread, indicating some disagreement among participants. Standard deviations around
1.18 to 1.21 confirm a consistent yet moderate level of variability, without extreme polarization The
obtained results show strong agreement on the benefits of educational innovations, especially
personalized learning, which had the highest mean, and all aspects scored highly with low variability,
indicating consistent positive perceptions. At the same time, the conclusions reveal moderate concern
among respondents about the cost and inequality issues related to Al in education, with variance
and standard deviation values reflecting a consistent spread of opinions. This research contributes
to the academic discourse on the impactful integration of Al in academic institutions and establishes
positive perceptions for continual enhancement. Overall, funding infrastructure emerges as the most
pressing challenge, with general agreement across participants.
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Introduction

Artificial Intelligence (AI) dates back to the 1960s, with the development of early intelligent tutoring systems
as a transformative force in education, reshaping traditional teaching and learning paradigms (1). With its
ability to process vast amounts of data, adapt to individual learning needs, and automate administrative
tasks, Al offers new opportunities for a future learning revolution by enhancing educational outcomes,
personalizing learning experiences, and improving institutional efficiency (2,3). The integration of Al
technologies in educational settings ranges from intelligent tutoring systems (ITS) and personalized learning
platforms to advanced data analytics and automation tools, each contributing to a more tailored, effective,
and scalable education system (4).

One of the primary advantages of Al in education lies in its potential to offer personalized learning
experiences. Al-driven platforms and software can analyze student behavior and performance in real time,
adapting instructional content, pace, and feedback to meet the diverse needs of individual learners. This is
especially effective in meeting the diverse needs of students by offering focused support to those who need
it and extending challenges to those ready for more (5,6). Additionally, intelligent tutoring systems, powered
by Al, provide students with personalized, on-demand support, simulating the experience of one-on-one
tutoring that would otherwise be difficult to scale in traditional educational settings (7-9). Beyond the
classroom, Al is also revolutionizing administrative and organizational functions within educational
institutions. By automating time-consuming tasks such as grading, scheduling, and student data
management, Al enables educators and administrators to focus on more impactful tasks, such as teaching
and student engagement. Furthermore, Al-powered learning analytics can provide valuable insights into
student performance, helping educators identify patterns, predict outcomes, and refine their teaching
strategies to better support their students (10,11).

Despite the potential benefits, the adoption of Al in education is not without its challenges. Key concerns
include the potential for algorithmic bias, issues related to privacy and data security, and the risk of
exacerbating the digital divide. Moreover, while Al can provide valuable support to educators, it cannot
replace the essential human elements of teaching, such as fostering social and emotional development,
which are critical to holistic student growth. The ethical implications of Al's role in education must be
carefully considered, and strategies must be developed to ensure that its integration does not
unintentionally perpetuate existing inequalities (12,13).
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In recent years, Arab countries have accelerated their adoption of advanced technologies, implementing
institutions, standards, and strategic plans to localize and utilize Al. Since 2018, there has been a marked
increase in research output, reflecting a shift from general e-learning tools to more specialized Al
applications that support adaptive, personalized, and resilient educational practices through Al-powered
learning platforms. These efforts have positively influenced their rankings in global innovation and
technology indicators (14). The integration of Al technologies across various sectors in the Arab world is
driving significant transformation. For instance, using Arabic language as a model through various software
tools is helping bridge communication gaps and break down disability barriers in Arab society (15,16).
Recent research highlights the application of Al in diverse fields such as education, programming,
healthcare, environmental management, public transportation, business, entertainment, and more (17-19).
Meanwhile, some other Arab nations are still in the early stages, making initial efforts to introduce Al
subjects into school curricula to lay the groundwork for future development in this field (20).

Before 2023, the integration of Al into Libya’s education system was limited. Initial efforts focused on
promoting digital literacy and incorporating basic computer skills into school curricula. During this period,
Al was largely viewed as a means to enhance administrative tasks, such as scheduling, managing student
records, and automating routine processes. However, its influence on teaching methods and curriculum
design was minimal. The limited infrastructure, both in terms of digital tools and educator training, meant
that Al remained largely theoretical within the education sector (21,22). In recent years, however, there has
been a noticeable shift toward incorporating Al more directly into educational practices. Two major initiatives
have marked the significant steps taken toward Al adoption:

A key milestone in Libya’s journey toward Al integration in education was the collaboration between the
Islamic World Educational, Scientific, and Cultural Organization (ICESCO) and the Libyan Ministry of
Education (23). In July 2024, ICESCO launched a targeted program to embed Al and strategic foresight into
the national education system. Central to this initiative was a three-day training workshop aimed at
equipping education officials with the skills needed to apply Al in educational planning and management.
The training focused on practical applications such as developing predictive learning models, automating
administrative processes, and creating personalized learning pathways for students. It also laid the
groundwork for establishing a foresight unit within the Ministry of Education, intended to use Al to
anticipate and respond to future educational demands. This initiative marked a significant advancement in
building both the human expertise and digital infrastructure essential for effective Al adoption in Libyan
schools and universities (https://icesco.org/en/).

In May 2023, the Libyan Ministry of Education partnered with UNICEF to explore AI’s potential in
transforming curriculum development, particularly for inclusive education. The project’s primary focus was
on incorporating Al into creating adaptive learning tools for students with disabilities, thus facilitating
inclusive education. Al-driven tools were used to design learning materials that catered to various learning
styles, helping educators meet the needs of diverse student populations. Additionally, Montessori rooms
were installed in schools to provide a learning environment that leveraged Al technologies for personalized
education. Educators received training on integrating Al strategies to adapt to the unique needs of students
with learning disabilities, ensuring that the educational content was accessible and beneficial for all learners
(https://libyareview.com/).

This paper explores the multifaceted role of Al in education, examining its current applications, potential
benefits, and the challenges it presents. By analyzing the transformative impact of Al on teaching, learning,
and administration, this paper aims to provide a comprehensive understanding of how Al is shaping the
future of education, while also addressing the ethical and practical considerations that must accompany its
adoption.

Methods

To collect data for this survey, a descriptive research approach was used to accurately depict the views and
experiences of a specific group within the educational sector in Libya. The target population comprised
educational cadres, which included teachers, administrators, and other educational professionals working
in various institutions. The selected sample size consisted of 1,000 educational cadres, chosen to represent
a broad spectrum of roles and geographical locations to ensure a comprehensive understanding of the
educational landscape.

The questionnaire designed for this survey focused on specific aspects of the educational system, such as
teaching methods, challenges faced by educators, and their perspectives on educational reforms. The
WhatsApp application was chosen as the primary platform for distributing the survey. This decision was
based on the widespread use and accessibility of WhatsApp among Libyan educational professionals,
ensuring that the survey reached a large and diverse group of respondents.

The questionnaire was distributed through the app, and participants were able to fill it out conveniently on
their smartphones. The survey also featured a variety of question types, including multiple-choice, Likert
scale, and open-ended questions, to capture both quantitative and qualitative data. In order to ensure the
reliability of the data collected, statistical methods were employed to filter and analyze the responses. These
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methods helped identify patterns and trends within the data, allowing for meaningful conclusions to be
drawn.

Results

Table 1 represents the analysis indicates that among the evaluated educational innovations, personalized
learning stands out with the highest mean score of 4.19, reflecting strong positive sentiment. Other aspects,
such as the automation of administrative tasks (3.80) and data-driven decision-making (3.98), also received
favorable responses. The low variance values (around 0.24-0.25) and standard deviations (approximately
0.49-0.50) across all items suggest that participants responded consistently. Improved student engagement,
with a mean of 3.91, also ranked well, further supporting the trend of general approval. These findings
demonstrate a broadly shared positive outlook toward integrating technology and innovation in education.

Table 1. Survey of educational innovations

Statements Mean Mode | Variance | Sta. Div.
Personalized Learning 4.19 4.1 0.25 0.5
Automation of Administrative Tasks 3.8 3.8 0.24 0.49
Data-Driven Decision Making 3.98 4.1 0.24 0.49
Improved Student Engagement 3.91 3.8 0.24 0.49

The histograms illustrate the distribution of responses for each category, with the x-axis representing
response values and the y-axis indicating response density (Figure 1). For personalized learning, the majority
of ratings fall between 4.0 and 5.0, indicating strong support. Most respondents believe that Al significantly
contributes to personalized learning, with a high level of agreement. This is followed by data-driven decision
making, where responses are concentrated between 3.5 and 4.5, peaking around 4.0 to 4.2. Although
generally positive, this category shows slightly more variability in opinion. Both automation of administrative
tasks and improved student engagement show moderate to high levels of agreement, with most responses
falling between 3.5 and 4.5 and peaking at approximately 4.0. However, there is a slightly wider variation in
responses for improved student engagement compared to the other categories, suggesting more diverse
perspectives in this area.

Personalized Learning Automation of Administrative Tasks
T 250+ =

— — 200 ey

150
— 150
100

100

N f i —l_’_\
e T 1 s L " T . ) L
0 0

2.5 3.0 3.5 4.0 4.5 5.0 2.5 3.0 3.5 4.0 4.5 5.0
Data-Driven Decision Making Improved Student Engagement
200 _—
200t
150t 150
100 100+
50 50}
0 : ! ! ; o ! " ! !
3.0 35 4.0 45 5.0 25 30 35 40 45 50

Figure 1. Histogram Distribution of Rating for each category
The image contains four histograms showing the distribution of responses to four different categories related
to the use of Al in education.

The pie charts presented in Figure 2 illustrate the percentage distribution of ratings for each Al application
area in education. In Figure 2a, which represents personalized learning, the most common ratings fall
between approximately 4.0 and 4.5. Responses are highly clustered toward the upper end. The estimated
mode is 4.1, the mean is 4.2, and the standard deviation is relatively low (~0.4-0.5). In contrast, Figure 2b,
showing automation of administrative tasks, indicates moderate agreement with some variation. Where Al
is generally perceived as helpful in this area. The estimated mode is 3.8, the mean is approximately 3.8-4.0,
and the standard deviation is moderate (~0.4-0.5). While Figure 2c, depicting data-driven decision making,
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it shows a strong central tendency around a mode of 4. The estimated mean is 4.1, with a medium standard
deviation of approximately 0.5. Finally, Figure 2d, representing improved student engagement, reveals mode
3.8, mean 3.9, and the standard deviation is moderate (~0.4-0.5) as well, indicating diverse but mostly
favorable opinions.

- P

Figure 2¢ Figure 2d

Figure 2. represents Statistical calculations for survey 1
The image indicates the percentage distribution of ratings for each Al application area in education.

Table. 2 responses to fifteen Questioner while the five main key statements about Al in education: “Al tools
are too expensive for many schools,” “Funding Al infrastructure is a major challenge,” “High costs limit Al
adoption in education,” “Not all students have equal access to Al-powered tools,” and “Al may increase
inequality in education.” Mean scores slightly above 3 show moderate agreement with these concerns, while
modes of 3 or 4 reflect mostly neutral to agreeing views. Standard deviations between 1.18 and 1.21 indicate
consistent, moderately varied opinions, with funding infrastructure emerging as the most agreed-upon
challenge.
Table 2. Represents statistical calculations for survey 2

Statement Mean | Mode | Variance | Sta. Div.
Al tools are too expensive for many schools. 3.11 3.00 1.48 1.22
Funding Al infrastructure is a major challenge. 3.18 | 4.00 1.47 1.21
High costs limit Al adoption in education. 3.16 | 3.00 1.45 1.21
Not all students have equal access to Al-powered learning. 3.10 | 3.00 1.40 1.18
Al may increase inequality in education. 3.13 | 3.00 1.39 1.18
Schools in rural areas struggle with Al integration. 3.15 | 3.00 1.44 1.20
Al in education raises privacy concerns. 3.12 3.00 1.44 1.20
Al could lead to the misuse of student data. 3.09 | 3.00 1.42 1.19
Ethical guidelines for Al in education are unclear. 3.10 | 3.00 1.37 1.17
Overreliance on Al can reduce teacher involvement. 3.13 | 3.00 1.34 1.16
Al might replace traditional teaching methods. 3.18 | 3.00 1.44 1.20
Students may become too dependent on Al tools. 3.19 | 3.00 1.48 1.22
Many teachers lack training in Al tools. 3.14 | 3.00 1.41 1.19
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Schools do not provide enough Al training programs. 3.12 | 3.00 1.48 1.22
Teachers struggle to integrate Al into their lessons. 3.16 | 3.00 1.43 1.20

The bar charts illustrated in Figure 3 display the distribution of survey responses related to the challenges
and concerns of Al integration in education, with the x-axis representing response values and the y-axis
indicating response density. For cost and infrastructure challenges, most respondents selected mid to high
levels of agreement (values 3—4), with the highest density centered around these values. Similarly, responses
concerning equity and access also leaned toward agreement (3—4), with few strong disagreements. Privacy
and ethical concerns showed a comparable pattern, with responses clustering around the neutral to
agreement range (3—-4). Moderate concern was also observed regarding the potential pedagogical impact of
Al In contrast, responses related to training and support demonstrated a stronger level of concern, with a
noticeable peak at response value 4, indicating a high level of agreement that this is a significant barrier.

Al tools are too expensive for many schools

Funding Al infrastructure is a major challenge.

High costs limit Al adoption in education
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Figure 3. Distribution of Survey Responses
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Discussion

Artificial Intelligence (Al) in education has emerged as a transformative force, offering solutions to challenges
across various contexts and educational levels. Its integration into higher education is particularly
impactful, with the potential to significantly enhance teaching and learning practices, while also bringing to
light both positive perceptions and critical concerns(24). Qualitative insights from faculty and students
further underscore Al's potential to improve learning outcomes across a range of academic disciplines
(25,26). In this digital era, higher education is undergoing substantial change, largely driven by advances
in Al technology. A growing body of literature explores educators’ and academics’ perceptions, intentions,
and the perceived barriers to Al integration in higher education (27,28). These developments pose new
challenges, demanding a fundamental transformation in educational processes to prepare professionals
capable of navigating and shaping the evolving technological landscape. Moreover, the implementation of
advanced Al-driven programs holds the promise of significantly improving education across all levels(29-
31).

In the current work, the combination of modern data collection methods and statistical analysis contributed
significantly to the overall success of the survey, providing valuable insights into the perspectives of Libya's
educational professionals. Quantitative data, collected from 1,000 participants, shows that a majority of
participants hold optimistic views on AI’s effectiveness in enhancing educational processes and project-
based activities. Concerning the first survey aimed to gather opinions on the use of Al in educational
contexts. It is organized into four main categories, with participants asked to select one response per
statement. The survey offers a concise and targeted tool to measure educational stakeholders’ attitudes
toward Al. Furthermore, it covers both pedagogical and administrative aspects of Al use, including individual
learning customization and autonomy, streamlining educator responsibilities and communication,
improving decision-making and educational outcomes through analytics, and perceptions of Al’s impact on
student engagement. The histogram distributions of the ratings showed favorable responses, centered
around a score of 4.0. The most enthusiastic ratings and strongest perceptions were observed in the areas
of personalized learning and data-driven decision making. In contrast, the categories of automation of
administrative tasks and student engagement exhibited broader distributions, indicating more varied
opinions. Despite this variation, all categories scored at or above 4.0, reflecting an overall positive perception
of Al's impact in education. The highest level of confidence was noted in AI’s role in personalized learning,
whereas automation of administrative tasks was still viewed positively but with slightly more reservations.
Our statistical calculations indicate a high level of consensus and reflect a strong belief in Al’s ability to
enhance personalized learning, while automation of administrative tasks is not as strong as for personalized
learning. On the other side, consistent agreement on AI’s role in improving decision-making was reported.
Generally positive sentiment for improved student engagement was noticed, though with slightly more
variability than the other categories.

The second survey was designed to capture educators’ perceptions of the major obstacles to the widespread
implementation of Al in educational settings. Key barriers identified include cost-related challenges, which
hinder adoption across many academic sectors. Equity is also a major concern, particularly for rural
students who are disproportionately affected by limited access to Al tools. Additionally, without proper
ethical frameworks, Al implementation poses significant risks related to data privacy and responsible use.
Furthermore, excessive reliance on Al may undermine the role of educators and hinder students' cognitive
development. However, concerns were raised about the ethical implications, high costs, data privacy, and
the complexity of Al tools. The majority of responses reflect moderate to strong concern across these areas.
Cost-related barriers emerged as a major issue, suggesting that many educators view financial constraints
as a significant obstacle to Al adoption. Responses related to equity and access reflect a widespread
recognition of the digital divide, particularly affecting rural and underserved communities. Privacy and
ethical concerns centered on potential data misuse and the absence of clear ethical guidelines suggest that
many schools may lack adequate governance frameworks. Educators also expressed caution about the
pedagogical implications of Al, including reduced student-teacher interaction and a shift away from
traditional teaching methods. Unlike the previous categories, responses concerning training and support
peaked more strongly at value 4, underscoring an urgent need for professional development and institutional
backing to ensure effective Al integration in classrooms.

Throughout this paper, our findings offer valuable insights for educators, helping them navigate practical
and ethical challenges while supporting the effective integration of Al into the education system.

Conclusion

In summary, this article reviews Al technologies and their applications, highlighting both the strengths and
concerns of current implementations in education. It aims to bridge the gap between technological
innovation and educational practice, offering practical examples and inspiration for both developers of Al
technologies and educators leading Al integration in learning environments. Additionally, the article provides
in-depth discussions on practical implications and challenges for future research was predominant.
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