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Abstract

Aim: Artificial Intelligence (Al), as one of the most significant branches of
information technology, has brought about a fundamental transformation in e-
learning. However, the use of this technology in higher education faces several
challenges. Therefore, this research explores the barriers and challenges to the
implementation of Al in the higher education system.

Methodology: This study was conducted using a qualitative, grounded theory
approach. Data were collected through interviews with 14 educational technology
experts, and data analysis was carried out using open, axial, and selective coding.
Results: The data analysis led to the identification of six main categories and
sixteen subcategories. The key challenges included a lack of advanced equipment,
internet filtering, and slow speeds; cultural barriers such as resistance to change,
a lack of clear regulations, and weak oversight in legal aspects; a shortage of
specialised personnel; and concerns about Al's impact on traditional jobs.
Additionally, national, international, familial, and educational factors also
influenced the process. Solutions for overcoming these barriers include
strengthening infrastructure and offering educational programs for students. The
consequences of these challenges may include the widening of the digital divide,
limitations on economic growth, and weakened innovation.

Conclusions and suggestions: To facilitate the implementation of Al in higher
education, it is recommended that educational planning include the enhancement
of infrastructure, development of specialised courses, attitude changes through
awareness programs, the formulation of supportive regulations, and the expansion
of national and international collaborations.

Innovation and originality: This research, by analysing the cultural,
infrastructural, and regulatory barriers to Al implementation in higher education,
offers practical solutions to facilitate the adoption of this technology through
educational planning.
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Introduction

Technological changes have a significant impact on various aspects of human life and activities. The
continuous innovations in this field have dramatically altered our lifestyle. Today, Information and
Communication Technology (ICT) has brought about a major revolution in human knowledge,
providing tools that have led to vast transformations in all educational, social, and economic sectors.
With the emergence and development of ICT, traditional educational methods are no longer able to
meet the diverse learning needs of individuals. This has led to the formation of new approaches, such
as e-learning, which plays an essential role in aligning the education system with current needs.
Artificial Intelligence (AI), as one of the most important branches of information technology, has
brought about a fundamental transformation in the e-learning sector. The term Al was coined in the
second half of the 20th century and was first used by John McCarthy in 1956. Al is not just a
technology; it refers to computer programs and intelligent machines capable of learning, which can
surpass human intelligence and perform cognitive tasks, particularly learning and problem-solving,
usually associated with the human mind. The application and implementation of Al in education
systems face several challenges. Therefore, the aim of this study was to examine the obstacles and
challenges of implementing Al in higher education systems.

Methodology

This qualitative research employs a grounded theory approach, aimed at discovering and deeply
understanding the challenges and complex phenomena in the field of educational technology. The
data analysis was carried out in three stages: open coding (identifying primary concepts), axial coding
(establishing relationships among concepts), and selective coding (developing the final theory).
MAXQDA software was used to facilitate the coding process. The research population consisted of all
experts in educational technology who use Al in educational processes. The sample was selected
purposefully, and interviews were conducted with 14 specialists (8 women and 6 men). The research
validity was ensured through Lincoln and Guba’s criteria of credibility, transferability, dependability,
and confirmability. Ethical considerations were taken into account by respecting participants'
confidentiality during the interviews.

Findings

The findings of this study address the identification of the main barriers and challenges to the
implementation of Al in higher education systems. These challenges have been categorised into
several themes. Under causal conditions, technological infrastructure shortages, such as lack of
proper equipment, internet filtering issues, absence of domestic Al tools, and slow internet speed,
were identified as major barriers. Additionally, cultural-social problems, such as cultural resistance
and lack of acceptance of this technology in society, were also significant challenges. These
resistances are mainly due to traditional views and ethical and religious considerations that
sometimes hinder the acceptance and use of new technologies in educational fields. Under legal
drivers, the absence of proper legal regulations for intellectual property rights and data protection,
especially in the areas of copyright and privacy threats, was identified as a significant obstacle. These
legal issues, particularly in developing countries, have created challenges that directly impact the
adoption of new technologies. In the human dimension, the lack of skilled personnel, insufficient use
of specialists, and concerns about the negative impact on traditional jobs, particularly in education,
are major factors contributing to the challenges in this area. Intervening factors, such as international
restrictions and national policies, along with generational gaps in families and conservative attitudes
of parents toward Al use in education, also constitute key barriers in the process of implementing Al
inIran's higher education system. Environmental conditions, including the lack of advanced hardware,
outdated equipment, and issues with accessing stable internet, are further challenges, especially in
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remote areas with limited resources. The consequences of not addressing these challenges could
include the widening digital divide, reduced public trust in technology, technological backwardness,
and negative impacts on educational quality. Overall, this study emphasises that without addressing
these barriers, the optimal use of Al in higher education will face serious challenges.

Conclusion

This research highlights the importance of substantial investment in technological infrastructure,
particularly in establishing stable internet networks and local data centres. Without access to
appropriate infrastructure, effective implementation of Al in higher education will be impossible.
Furthermore, the development of local software that meets local needs is another crucial aspect of
this process, which can reduce dependence on foreign software and enhance technological self-
sufficiency. Additionally, the need to draft and approve clear legal regulations concerning intellectual
property rights and privacy is essential to ensure the responsible use of data and the protection of
individuals' privacy during the use of Al in education. The study also emphasises the necessity of
establishing independent regulatory bodies that will play a key role in monitoring the implementation
of standards and ensuring compliance with regulations. Alongside these issues, public education and
awareness campaigns regarding the benefits and challenges of Al, through media programs and
specialised courses for faculty, students, and even parents, are necessary. These efforts can reduce
cultural resistance and foster broader acceptance of the technology. Furthermore, strengthening
national and international cooperation can create new opportunities for knowledge transfer and
experience-sharing between countries, accelerating the development of Al in education.
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