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Abstract

In recent years, Artificial Intelligence (Al) is one of the
recent technological innovations that have contributed to the
success of the educational process and demonstrated a successful
emergency strategy during the pandemic of Covid-19. In
education, Al has begun producing new teaching and learning
solutions that are now undergoing testing in different contexts.
This working paper, written for education policymakers,
anticipates the extent to which Al affects the education sector, the
preparation of teachers at the faculties of Education and to allow
for informed and appropriate policy responses for sustainable
development in the light of 2030 vision. First, this paper
includes introduction about Al and how Al can be used to
enhance the quality of teaching and learning process. Next, the

paper sheds light on the preparation of teachers at the Faculties of
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Education for the existence of Al in all aspects of human activity.
In addition, the paper addresses the challenges and opportunities
of Al in Preparing Teachers at Faculties of Education to achieve
sustainable development in the light of 2030 vision. Then, this
paper proposed vision to activate using the Al techniques in
developing teacher preparation programs at Faculties of
Education. Finally, this paper introduces conclusions and
recommendations about applying Al in preparing teachers
programs at the Faculties of Education.

Key Words: Artificial Intelligence, Teachers, Sustainable

Development, 2030 Vision
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Introduction:
Two decades ago, no one had heard about smart phones,
virtual classroom, Google, Facebook, YouTube, or Wikipedia.
Today they are the most used digital tools on the planet. In this

swiftly mutating world, digital technology exerts a tremendous
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influence on the economic, social, and cultural evolution of all
societies. As new forms of technology continue to pervade our
lives and captivate our youth minds, universities and schools in
line with 21st century visions, countries expect their teachers and
students to behave as informed and responsible digital citizens to
achieve sustainable development according to 2030 vision.
Therefore, the shift to digital is a unique opportunity for the
development and growth of the educational institutions through
offering them new ways to learn, communicate, share, create and
collaborate by breathing a new life into our educational system.
Acrtificial intelligence consists of two words: Intelligence,
which means the ability to understand or think, and the word
artificial (artificial) as it refers to something made or not natural,
and artificial intelligence can be defined as a scientific system
that includes manufacturing and engineering methods for so-
called smart devices and software. To the production of
autonomous machines capable of performing complex tasks
using reflexive processes similar to those of humans (Habib &
Bilal, 2019). It can be defined as the behavior and certain
characteristics of computer programs that make them simulate
human mental capabilities and patterns of work, and the most
important of these characteristics is the ability to learn, conclude
and react to situations not programmed into the machine (Afifi,

2015). It is also a science concerned with defining and making
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machines (computer systems) work according to instructions
provided by humans, things that need human intelligence if they
are dealt with in performance and action (Al-Hawassi &Al-
Zarnaji, 2013).

Based on the above definitions, artificial intelligence in
general gives the characteristic of intelligence (perception,
understanding and learning) that humans make in machines
(private computers). It is the process of simulating the human
mind with machines to accomplish specific operations and goals.

Haneya et al. (2021) stated that individuals can easily
interact with one another and facilitate workflows using various
communication tools provided by technology. Tools like Skype,
WhatsApp, and others are becoming more and more popular and
are highly utilized by individuals within all societies. Moreover,
many ministries of education provided seminaries with
information about Al to encourage the leaders of schools and the
presidents of universities to use Al in their institutions because
integrating new technology is considered an important tool in the
education sector to improve the students’ learning (Johnson et al.,
2022; Elayyan, 2021; Fouda, 2020). The systematic integration of
Al into education will enable countries to address some of the
biggest challenges in education today, innovate teaching and
learning practices, and ultimately accelerate progress toward

development and sustainability goals (Ghazi, 2021).
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Artificial Intelligence in the Education Sector in the Arab
World

Our current era is characterized by the tremendous
scientific and technical progress that has contributed to the
creation of many changes in the various fields of life. These
changes have cast a shadow on the structure of the educational
system, and therefore there is a need to an unconventional
education that contributes to the preparation of the human being
able to address all these transformations and changes. Digital
transformation is one of the necessities to keep pace with
technological progress, which is an imperative for the
development of education, and constitutes a challenge for those
in charge of university education to improve the competitiveness
of universities in the era of competitiveness, keep pace with
human development and contribute to building the information
society. Artificial intelligence is considered one of the most
important aspects of digital transformation, as it has great
benefits in education. It provides opportunities to interact with
the learner through educational dialogue, makes teaching and
learning more enjoyable, and helps present scientific material in
an interactive, tangible manner, and helps continuous evaluation

processes, which are features that have brought the focus of
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attention towards him in developing educational programs,

especially in higher education. (Abdulgawad& Sayed, 2019)

Ibn Nafleh (2019) stated that the integration of artificial
intelligence techniques in education is of great importance for the
following reasons: containing the element of suspense stimulates
students' learning and helps them to academic integration and
enjoyable learning, allowing learners to learn according to their
own desire, so that weak students can correct their mistakes
without shame, helping to take into account the conditions of
people with special needs from the disabled and help them to
learn, providing opportunities for active learning through an
educational environment based on interaction between students
and these technologies, providing opportunities for innovation
and the development of high-ranking thinking skills and
addressing the multiple intelligences of students, including

sensory, kinesthetic, abstract and visual.

The digital age is characterized by the explosion of
knowledge and technology, the proliferation of communications
systems, the increasing use of computers and the expansion of the
use of the Internet. The states are beginning to feel the growing
importance of information education and technological culture.

By providing an interactive learning and training environment.
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By attracting the attention of individuals in an era characterized

by rapid development and constant change.

The use of information technology and the Internet in
training and education is one of the most important indicators of
society's transformation into an information society. As this will
contribute to increasing the efficiency and effectiveness of
education systems and in spreading information awareness. Thus,
it will be contributing to the building of the information cadres
that societies seek in the digital age. Thus, the change in teacher
roles: the development of communication techniques and the
multiplicity of learning sources have led to fundamental changes,
in the requirements of the educational situation; in terms of the
means of knowledge transfer and the roles of the teacher. Which
have shifted from traditional roles that consider the teacher to be
merely a communicator to facilitator, facilitator, guide and
mentor to his students. The quantity of qualified educators in
different controls is inadequate comparable to the high extent of
recently prepared instructors, and the gathering comes up short
on the aptitudes and experience to assume its job adequately.
Hence, one of the possible parts of Al in instruction is to give
chances to expand human insight, with Al supporting us in
dynamic cycles, as opposed to supplanting us with

mechanization.
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Teachers Preparation at the Faculties of Education for the

Existence of Al in all Aspects of Human Activity

Acrtificial Intelligence is an information technology-based
computer system or machine that has the ability to complete tasks
that usually require human intelligence and logical deduction.
Faculties of Education need to prepare students for a world in
which Al plays an increasingly dominant role. In recent years,
the Ministry of Education and Higher Education in the Egypt has
attached great importance to developing educational programs in
public and higher education by integrating digital and
communication technologies by encouraging the application of
these technologies and providing the infrastructure for them and
providing financial resources for their application, especially in
universities to achieve sustainable development in the light of
2030 vision.

Teacher is considered one of the main pillars in the
education system, and the success of educational systems is
related to the excellence of his preparation. It has become
necessary to pay attention to developing his preparation programs
in order to keep pace with the transformations of the digital age
and keep pace with modern educational trends in light of the
future roles of the modern teacher (Awad Allah, 2019). Ahmed,
(2014) emphasized that teacher preparation institutions should
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employ the standards of the National Council for Accreditation of
Teacher Preparation Programs (NCATE), which include the
performance of graduates, their mastery of the specialized aspect,
the ability to teach effectively and professionally, and the ability
to design an appropriate learning environment that makes the
learner the focus the educational process, employing learning
techniques and working to integrate them effectively in teaching.
In Egypt, teachers are still weak as a result of weak teacher
preparation programs that cannot produce highly qualified
teachers, who lack many skills and their weak ability to deal with

information technology (Al-Zahrani, 2017).

Pence study (2019) aimed to identify the reality of using
artificial intelligence in higher education. The researcher
concluded that despite the importance of employing artificial
intelligence in higher education, the efforts made in this direction
are not sufficient and not commensurate with the importance of
the role of artificial intelligence in developing the higher
education system, especially in light of the challenges facing
these institutions and the roles expected of them in qualifying
students for the labor market and the changing roles of faculty
members. Haseski , (2019) found that student teachers have

different orientations about artificial intelligence, as they feel
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negative feelings towards it, and do not want to live using

artificial intelligence where human feelings disappear.

Meanwhile, Sangapu study (2018) was about teachers 'and
students' perceptions towards the use of artificial intelligence in
the classroom. The study found that teachers and students alike
realize that artificial intelligence has become the backbone of any
successful educational system in the future, and that there are
positive trends for scientists towards using it as an educational
technology in teaching and learning. Popenici '& Kerr (2017)
explored the use of artificial intelligence in the development of
teaching and learning processes in higher education in light of the
adoption by universities of technological innovations and the
integration of artificial intelligence within the higher education
system. The study concluded that it is time for higher education
institutions to reformulate their educational and functional
philosophy and the role of artificial intelligence solutions in
higher education, education and learning, and identify the
limitations, opportunities and possibilities for the development of

lifelong learning and the future roles of teaching and learning.

Therefore, it has become necessary to employ teaching and
learning techniques in the professional development of teachers
to train them, and to raise their performance and productivity.

This has required attention to the professional development of
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teachers in order to meet the demands of education in the digital
age. It is not acceptable that the professional development of the
teacher remains immune to the effects of the digital age.
Especially since its content and the way it is presented, and even
when, where and how it is presented to the teacher, are available
to the teacher at all the time and everywhere. Fig (1) illustrates
the digital competence framework required for Faculties of
Education to prepare student teachers

Fig (1): Digital Competence framework for Teachers

Preparation
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The six Dig Comp Edu areas focus on different aspects of

student teachers’ professional activities:

Area 1: Professional Engagement Using digital technologies for

communication, collaboration and professional development.

Area 2: Digital Resources Sourcing, creating and sharing digital

resources.

Area 3. Teaching and Learning Managing and organizing the

utilization of computerized advances in educating and learning.
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Area 4. Assessment Using advanced innovations and systems to

Improve evaluation.

Area 5: Empowering Learners Using advanced innovations to
upgrade consideration, personalization and students' dynamic

commitment.

Area 6: Facilitating Learners' Digital Competence Enabling
students to innovatively and dependably utilize computerized
advances for data, correspondence, content creation, prosperity

and critical thinking.

Challenges and Opportunities of Al in Preparing Teachers at

Faculties of Education

It is important to note that artificial intelligence must not
completely replace teachers; rather, the human mind should work
side by side with the artificial mind in a calculated way. Artificial
Intelligence (Al) is a branch of computer science that attempts to
mimic the human mind's ability to learn and make decisions
(Haneya et al., 2021). Artificial intelligence systems aim to build
systems that are intelligent and capable of learning possessing the
ability to create specialized knowledge and discover new
phenomena (Alzahrani, 2022). It is one of the newest innovative
technologies that have changed teaching and learning processes

and replaced large portions of the decision-making process
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traditionally performed by humans (Haneya et al., 2021). As with
any new change, the utilization of artificial intelligence has many

challenges as well as opportunities.

When it comes to the challenges, poor training of student
teachers in the necessary technological skills, teacher preparation
programs in Faculties of Education cannot keep up with
international standards, an increase in the ratio of students to
faculty members (number of students per faculty member), the
large number of administrative burdens placed on the shoulders
of faculty members, the low culture of support for scientific
research and the ambiguity of the university's research role in
developing education, insufficient preparation of highly qualified
research cadres, weakness of linking artificial intelligence
techniques to real school problems and the weakness of the
necessary infrastructure to apply artificial intelligence in teacher

training programs.

In addition, there is a high overall cost associated with
creating a machine that can simulate human intelligence and
frequently update it; therefore, not every country can afford it
(Sourani, 2019& Mahmoud, 2020). Another challenge reported
by faculty members is that the activation of artificial intelligence
within a system can raise many obstacles. According to

Mohammed et al. (2021), obstacles related to issues like scarcity

247 Vo YaTY Ll — o g Gl saad) — 5 e dgalad) ALl — (i pad) Raals — A i) 3K Alas



X\ Artificial Intelligence Potential in Preparing Teachers: Challenges and Opportunities for Sustainable )

7 Development in the Light of 2030 Vision Dr. Aly Abdul Samea Qoura Dr. Heba Moustafa Elmansi

/B
&
\//

of resources available to finance, lack of interest of college
administrations, lack of knowledge of successful experiences in
the field, and lack of studies dealing with artificial intelligence
applications must be discussed and solved before transitioning to
artificial intelligence. A number of Arabic countries, including
Egypt, UAE, Libya, Oman, Lebanon, Palestine, and Saudi Arabia
have started researching and utilizing Al within their systems and
processes (Haneya et al., 2021). However, Sourani (2019)
emphasized that Al remains unprepared to substitute for teachers

because of the various challenges presented in Arabic countries.

Meanwhile, UNESCO (2019) mentioned many challenges
that hinder the integration of artificial intelligence technologies

into the education system, such as:

1. The lack of a clear and structured policy for applying

artificial intelligence in the teaching and learning processes.

2. Inequality of opportunities and problems of integrating
groups of marginalized students: The application of artificial
intelligence techniques without equality may create an
educational gap as these technologies may be available to private
schools and universities without the official due to the cost of
these technologies, and this requires attention to providing the

necessary financial resources for these technologies in all
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institutions. Without exception and in urban, rural and Bedouin

environments without discrimination.

3. Teachers not being prepared for these technologies:
Teachers suffer from poor knowledge of artificial intelligence
techniques, and this weakness leads to either rejecting or resisting

its application or negative trends towards it.

4. Weak applications of artificial intelligence in education:
Education lags far behind other fields such as industrial fields in
applications of artificial intelligence, and this leads to the
difficulty of its application in universities, schools and teacher
preparation institutions, and the urgent need for research that
enriches the applications of social intelligence in developing

solutions to educational problems.

5. Poor quality of data systems: The application of
artificial intelligence in education requires a high-level data
system, and without this system, no artificial intelligence

technology can be built in education.

6. The weakness of scientific research in the field of
integrating and developing artificial intelligence techniques in
education: As a result of poor funding for educational research, it
leads to ambiguity about the importance and reality of using

artificial intelligence techniques in education.
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As for the opportunities, artificial intelligence systems can
be utilized to illustrate the differences between traditional
methods and smart teaching methods in the field of education and
learning (Abuzakiyeh, 2018). Internet-based learning has become
a frequent part of the learning process, and tablets have largely
replaced books in many educational facilities (Ghazi, 2021).
Fouda (2020) explained that digital tools have made learning
more active and independent, and they have revolutionized
education. The manner of communication has also changed as a
result of new technologies, so teachers must find new ways to
motivate students and cope with this new era (Haneya et al.,
2021). Integrated education must adapt to the profound changes
imposed by the Fourth Industrial Revolution, which is one of the
most important global challenges facing teaching and learning
today (Alraasibia, 2021). In the past, education systems, teachers,
and students have faced many challenges with traditional
classrooms. For example, Makhlouf (2021) explained that the
lack of interaction and poor speaking practices of some teachers
prevented traditional lessons from meeting the needs of learners
in terms of enhancing their speaking abilities. However, this
problem can be solved—both learning and teaching skills can be
enhanced when Al is utilized within an educational system.
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In response to the COVID-19 pandemic, a number of
schools have closed, making online education more common.
This has cause numerous challenges in the education sector.
However, new opportunities for teacher assessment and
professional development have arisen from ground-breaking
applications of technology and educational information (Al-
Zyoud, 2020). Education policymakers and governments have
found that using technology as a teaching tool is the best
approach at this time to achieve sustainable development in the
light of 2030 vision (Makhlouf, 2021). Using Al applications that
provide accurate assessments and updated features can assist
teachers as they develop students' skills and communicate
information to them. It can open new horizons in curricula,
teaching strategies, and educational technologies for all fields of
knowledge (Mahmoud, 2020).

Although the importance of using artificial intelligence
techniques in developing teaching and learning processes in
teacher preparation programs at the Faculties of Education, the
researchers noted that there is a lack of interest in employing
artificial intelligence techniques in teacher preparation programs
at the Faculties of Education. Therefore, it is important to prepare
teachers to the era of innovations for the following reasons:

Technological, political, social and economic transformations
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and their effects on our society, sustainable development
requirements and Egypt 2030 vision, rapid and changing progress
in all aspects of life such as the information revolution,
globalization, development in means of communication, and the
transition to a knowledge society, the technological revolution
that provided opportunities for communication in the community,
and the need to invest them in developing teacher preparation
programs at the Faculties of Education, innovations that appeared
to be used in the development of higher and public education,
and the scientific and educational progress that reflects on them
in line with the requirements of sustainable development and
Egypt’s vision 2030, the importance of developing study plans
and programs in universities so that they are more responsive to
modern educational trends, the possibility of benefiting from the
international experiences of teacher preparation programs in
developed countries, competition between public universities,
private universities, local universities and international
universities about the quality of academic programs and to
improve the quality of graduated teachers from the Faculties of
Education.

Proposed Vision to Activate Using the Artificial
Intelligence Techniques in Developing Teacher Preparation
Programs at Faculties of Education
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Although the importance of using artificial intelligence
techniques in developing teaching and learning processes in
teacher preparation programs at the Faculties of Education, the
researchers noted that there is a lack of interest in employing
artificial intelligence techniques in teacher preparation programs
at the Faculties of Education. Therefore, the researchers
suggested the following steps to apply artificial intelligence in

teacher preparation programs at the Faculties of Education.
The Reasons for the Proposed Vision:

* Technological, political, social and economic

transformations and their effects on our society.

* Sustainable development requirements and Egypt 2030

vision.

 Rapid and changing progress in all aspects of life such as
the information revolution, globalization, development in means

of communication, and the transition to a knowledge society.

* The technological revolution that provided opportunities
for communication in the community, and the need to invest
them in developing teacher preparation programs at the Faculties

of Education.

* Innovations that appeared to be used in the development

of higher and public education, and the scientific and educational
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progress that reflects on them in line with the requirements of

sustainable development and Egypt’s vision 2030.

» The importance of developing study plans and programs
In universities so that they are more responsive to modern

educational trends.

* The possibility of benefiting from the international
experiences of teacher preparation programs in developed

countries.

+ Competition between public universities, private
universities, local universities and international universities about

the quality of academic programs

* What the current paper revealed in the theoretical
literature about obstacles to activating artificial intelligence
techniques in the teacher preparation program at Faculties of
Education, and the need to work to provide solutions and a vision

to address them.

* Improve the quality of graduated teachers from the

Faculties of Education.
Steps for Implementing the Proposed Vision:

First:
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» Applying the proposed vision to activate the use of
artificial intelligence techniques in the teacher preparation
program at Faculties of Education in light of the opinions of

faculty members.

» The development of regulations and systems in teacher
preparation programs regarding the adoption of artificial

intelligence and its incorporation into those programs.

* Designing educational programs based on artificial
intelligence to raise the qualifications of teachers to keep up with

rapid changes around the world.

» Applying governance principles and emphasize quality

control during implementation phases.

* Depending on computer-generated reality in training
teachers and preparing them educationally and academically for

the educational process according to 2030 vision.
Second:

 Integrating "recognition in action" and "reflection in
practice™ with artificial intelligence technology, and establishes a
new framework for teacher development evaluation based on
teaching reflection, and integrates process diagnosis and
reflective practice supported by intelligent technology into the
teaching evaluation link.
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* Developing an infrastructure that stimulates and supports
artificial intelligence like learning resources, the Internet and a

digital library.

* Improving technological capabilities and competencies in

teacher preparation programs at the Faculties of Education.

* Focusing on priority topics in applying artificial

intelligence technologies.

» Conducting semi-experimental studies based on the
effectiveness of the use of artificial intelligence in the

professional development of teachers’ programs.

* Conducting studies measuring the impact and returning
on training for Al applications in the training and qualification of

teachers.

* Encouraging initiatives and innovations in the field of

artificial intelligence technologies in education.

* Encouraging faculty members to employ modern

techniques in teaching.

» Expanding the application of artificial intelligence
techniques in teacher preparation programs according to a

strategic plan.
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» Integrating and overlapping the sciences and school

subjects, leading to integrated knowledge.

» Supporting the partnership and integration between the
school and the teacher preparation program in the field of

artificial intelligence technologies

* Establishing databases for research production related to

artificial intelligence techniques in Colleges of Education.

* Linking research trends in the field of artificial
intelligence technologies in education with field problems in

education.

* Encouraging student teachers to apply artificial
intelligence applications during their training period in teaching

practice.
Requirements for applying the proposed visualization:

» Training student teachers on the use of artificial

intelligence techniques in teaching and learning.

* Conducting frequent self-evaluation processes for
(programs / decisions) of Faculties of Education in light of
learning outcomes and the extent of adoption of artificial

intelligence techniques.
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e Training of faculty members on the necessary

technological skills.

* Designing teacher preparation programs in line with

technological innovations.

* Building an information base on artificial intelligence

research and its employment in education.

* Dispatching faculty members to international
universities; to benefit from global experiences in employing

artificial intelligence technologies.

* Determining the needs of our society according to the
goals of sustainable development and reflects it on the programs

of teachers’ preparation.

» Establishing an administrative unit to adopt artificial

intelligence in teacher preparation programs.
Mechanisms for Applying the Proposed Vision:

» Extracting what aspects of artificial intelligence will

affect teaching.

* Increase allocations for educational technologies in

teacher preparation programs.

* Forming supervisory committees to monitor the quality

of educational processes in those programs.
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* Investigating the effect of AI applications in teaching
through observing student teachers’ performance in teaching

practice.

* Providing (material / moral) incentives for faculty
members to design their programs according to artificial

intelligence techniques in teaching.

» Providing specialized training courses to train faculty

members to employ artificial intelligence techniques in teaching.
Paper Recommendations:

In light of the previous studies, which have proven the
importance of employing artificial intelligence techniques in
preparing student teachers at the Faculties of Education, the

researchers recommend the following points:

e Faculties of Education should focus on the active use of
technology in the programs of preparing teachers to enable
learning and teaching through creation, production, and
problem-solving.

e Teachers must be equipped with the skills to integrate
technology seamlessly into their instruction in ways that
move beyond mere presentation and communication to a
place of creation, innovation, and problem-solving. With

the increased investment in infrastructure and classroom
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technology by school districts nationwide, the use of
technology in teaching can no longer be an afterthought in
lesson and unit planning. Therefore, teacher preparation
programs must ensure instruction focuses on the active use
of technology.

Build sustainable, program-wide systems of professional
learning for higher education instructors to strengthen and
continually refresh their capacity to use Al techniques to
enable transformative learning and teaching.

Ensure pre-service teachers’ experiences with educational
technology are program-deep and program-wide, rather
than one-off courses separate from their methods courses.
Align efforts of teachers’ preparation with rapid
technology and labor market.

Schools of Education that intend to bridge the gap between
what teachers need to know about Al in modern
classrooms and what they are learning in pre-service
teacher programs must have a process for supporting
instructors’ professional development around technology
and pedagogical integration. Because technology develops
and evolves at a rapid pace, faculty and instructors of
teacher preparation programs also should be provided with

ongoing, job-embedded opportunities designed to maintain
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and grow their ability to use technology to transform the
learning of pre-service educators.

To create expert teachers, preparation programs at
Faculties of Education may find it helpful to incorporate a
combination of skills and knowledge often referred to as
TPACK: Technological Pedagogical Content Knowledge.
Graduates should be able to incorporate a solid knowledge
of content matter, a deep understanding of how students
learn, and a practical facility with technology.

Provision of both faculty and pre-service teachers with
regular exposure to and experience with teaching and
learning technologies and strategies relevant to online,
blended and face to- face environments and their
affordances and constraints.

Integrating "recognition in action" and “reflection in
practice” with artificial intelligence technology, and
establishes a new framework for teacher development
evaluation based on teaching reflection, and integrates
process diagnosis end reflective practice supported by
intelligent technology into the teaching evaluation link.
Investigating the effect of Al applications in teaching
through observing student teachers’ performance in

teaching practice.
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e Providing (material / moral) incentives for faculty
members to design their programs according to artificial

intelligence techniques in teaching.

e Providing specialized training courses to train faculty
members to employ artificial intelligence techniques in
teaching.
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