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ABSTRACT

The present study was conducted with the aim of investigating the application of
artificial intelligence in university education and research. In terms of data
collection method, it is a qualitative study and in terms of purpose, it has an
exploratory approach. In order to extract the components of the proposed
framework, professors from Allameh Tabatabaei University (RA) who use
artificial intelligence in education and research were interviewed using purposive
sampling. Considering the frequency of extracted codes, in the categories of why
to use artificial intelligence, suggestions for optimal application, and context-
preliminaries and infrastructures, the following were most frequently and
repeatedly: increasing accuracy, literacy and education and cognition, creating
awareness and meta-awareness, and creating hardware infrastructures. After that,
in the category of perspective on application, ideas and content production, in the
category of why to use, increasing speed, in the category of how and tools, text-
video-summarization production, chatbots, and in the category of context-
preliminaries-infrastructure,  culture-building, and  creating  software
infrastructures were most frequently. Also, a model for the application of artificial
intelligence in universities has been presented in this study.
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Extended Abstract

Introduction

In today's world, technological advances are one of the most
fundamental factors shaping the transformations of society in all
economic, cultural, political and social structures. These advances and
developments can simultaneously have constructive, promising and
idealistic aspects as well as destructive and frightening aspects.
Artificial intelligence under the paradigm of the Fourth Industrial
Revolution has become one of the fateful trends of societies. The
method and method of university education have always been
influenced by technological advances, and artificial intelligence has
transformed university education with a greater speed, depth and
scope than other technologies. In examining the role of artificial
intelligence in education, having a vision and planning and changing
the nature of jobs are considered as future trends (Hosseini
Moghadam, 1402). Artificial intelligence refers to systems that seem
to behave intelligently by analyzing their environment and taking
actions with some degree of autonomy to achieve specific goals
(Mohammadi et al., 1402). Traditional education faces several
problems, including a single approach to education, educational
content that does not effectively meet the needs of employees,
educational objectives that are not integrated with organizational
goals, and the lack of systematic training. These have led to the failure
to meet the needs of trainees. Educational devices containing artificial
intelligence understand what and how to teach and therefore can adjust
the content and method to the needs of a learner without being limited
to a set of predetermined responses. Artificial intelligence is an
interdisciplinary science that imitates human abilities and intellectual
behavior (Pourshahabi, 1402). Information and communication
technology in today's world is one of the most important components
that has been added to curricula and educational systems compared to
previous decades, and evidence has shown that with the introduction
of this element, the productivity of educational systems has increased
sharply and educational costs have decreased significantly (Irvani et
al., 1402). The rapid changes in the present era and the effects of
globalization on education have caused education to be affected by
these changes and also have the deepest effects on this process. The
use of artificial intelligence as one of the most prosperous fields of
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technology in the world today has a significant impact on all fields,
especially in the field of education and research. This innovative and
dynamic technology allows us to use new methods for conducting
research and in the field of academic education and research, it is a
very good idea to optimize educational and research methods.
Considering that the subject of artificial intelligence in all fields,
especially its application in education and research, is a new concept
and requires extensive research and research in this field. On the other
hand, few studies have carefully examined the perspectives, why and
how, challenges and benefits, suggestions and infrastructures of the
application of artificial intelligence in academic education and
research, this study examines the application of artificial intelligence
in academic education and research.

Research Question(s)
What is the application of artificial intelligence in academic education
and research?

Literature Review

Artificial intelligence refers to the use of algorithms and models that
enable machines to perform tasks that usually require human
intelligence (A. Theodosiou & C. Read, 2023). Artificial intelligence
has been defined as a way to define competencies for learners so that
they can deal with artificial intelligence in their daily lives and future
work (Stolpe & Hallstrom, 2024). Systems based on artificial
intelligence are autonomous and can operate without human
intervention and reach different conclusions by learning decision-
making patterns intelligently and based on situation analysis. If
appropriate rules and regulations are designed for better use of
artificial intelligence, it can also benefit humans (Roshen et al., 1400).
Artificial intelligence is a set of technologies that enable machines to
reach a higher level of intelligence by imitating human abilities such
as understanding and exploring the surrounding environment and
learning power. For Al to be applied in a country or industry, it is
essential that important factors are accepted, identified, and evaluated
(Safri & Ansari, 1401). Artificial intelligence is a branch of computer
science whose main goal is to produce intelligent machines that are
capable of performing tasks that require human intelligence (Rajabi
Farjad & Atapour, 1401). Artificial intelligence is changing regularly
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and will soon become a part of our daily lives, such as the Internet and
social media. Artificial intelligence is considered as the ability of a
system to correctly interpret external data, learn from such data, and
use that learning to achieve specific goals and tasks through flexible
adaptation (Nawaz et al, 2024). The goal of Al training is to cultivate
convergent talents equipped with various Al knowledge and
capabilities (Joo & Park, 2024). Al tools use different approaches to
simulate Al, including supervised machine learning, neural networks,
and deep learning. Humans and artificial intelligence are not
opposites, and the emphasis is on participation and interaction
between them (Tovalai, 1402). The goal of using artificial intelligence
is for machines to think like humans and in some ways even surpass
humans, because they have the capacity to independently collect and
process information from the environment to make decisions and
solve problems. Artificial intelligence promises efficiency and
effectiveness in a wide range of application fields (Akbari Emami et
al., 1402). Today, artificial intelligence and new technologies in
educational systems can lead to the improvement and promotion of the
quality of education and learning. The use of artificial intelligence in
education brings benefits such as individual learning, increasing the
speed of teaching, providing feedback, and reducing the costs of the
educational system. Also, artificial intelligence can be effective in
analyzing educational data and predicting learner performance.
Despite the many benefits of artificial intelligence, it brings numerous
and inevitable risks and challenges that can overtake educational
policies. Among the challenges of using artificial intelligence are
ethical and responsible use of artificial intelligence and concerns about
privacy, unfair treatment, integration with existing systems, resistance
and non-acceptance, technical issues, and lack of training and support.
Among the advantages of using artificial intelligence are personalized
learning, teacher efficiency and support, adaptive learning and
assistance, improved learning outcomes, advanced educational
methods, big data collection, online and blended learning, adaptive
assessment and testing (Jafari et al., 1402). The speed of development
and penetration of artificial intelligence in higher education is affected
by various factors. The trend of global investments in the field of
applying artificial intelligence in education is one of the reasons that
shows that the global investment system is seeking to gain benefits; in
a way that the growth rate of advanced technologies in education
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indicates a significant increase in the share of artificial intelligence in
education. Atrtificial intelligence provides investors with the
opportunity to gain more added value with less input (Hosseini
Moghadam, 1402). Technological literacy generally consists of three
dimensions. The first dimension is related to the ability to use
technology. The second dimension is knowledge and understanding,
and the third dimension is related to awareness or understanding of the
relationships between technology, society, and the environment. The
epistemological framework of technology education is used as a tool
to identify the components of technological literacy (Stolpe &
Hallstrom, 2024). In order to enrich educational content, it is necessary
to provide content in multimedia formats that are appropriate for the
needs of groups to deepen learning in an easy way. Studies indicate
that the use of augmented reality is possible through Holoport
technology, which increases the level of interaction, creates location-
based education, and virtual presence in real time and space. By
overcoming the limitations of this technology, in-person virtual
education will be formed (Abbasi et al., 1403). Future research on
Iranian higher education technology identifies external and internal
requirements for the future. From an external perspective, these
requirements include changes in governance, infrastructure, software,
technology, and the natural world. Their internal requirements include
intra-university challenges, university independence, expanding
access and quality, and stakeholder participation. Notably, this
analysis highlights the focus on the extra-academic component,
including the presence of universities in the metaverse and the need
for comprehensive changes (Genatti and Moussavian, 2014).
Mohammadi et al. (1402) conducted an evaluative review of the use
of artificial intelligence in general education, extracting three
organizing themes from the findings: the role of artificial intelligence
in learning, the role of artificial intelligence in teaching, and the role
of artificial intelligence in educational evaluation. In general, the
findings of this article showed that artificial intelligence, if used
correctly and responsibly, can lead to effective learning by enjoying
the advantage of data-centricity and creating a broad and unlimited
field of education. It also outlines the potential path of human-machine
dialogue systems in the future and provides a deep insight into the
goals and functions of future education and learning. Pourshahabi
(1402) studied employee training using artificial intelligence
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(presenting a system model) in a mixed research study, and the
findings of the study show that the inputs to the model include:
1) educational data, 2) personal information, 3) educational needs, 4)
user feedback, and 5) workplace data. The model process also
includes: 1) determining needs and goals, 2) collecting data, 3) pre-
processing data, 4) training the Al model, 5) evaluating and improving
the model, 6) implementing and deploying, and 7) monitoring and
updating. Finally, the model outputs include: 1) individual feedback,
2) educational suggestions, 3) monitoring and follow-up, and 4)
support and guidance. Hosseini Moghadam (1402) has examined
artificial intelligence and the future of university education in Iran.
The research findings showed that in Iran, a national consensus on
artificial intelligence has not been formed and, consequently, planning
for equipping the legal, software, and hardware infrastructure has not
been achieved. The data-oriented culture and data-based decision-
making should be improved, and the educational system should be
reviewed based on advances in artificial intelligence, and the functions
and effectiveness of artificial intelligence in university education
should be understood. Irvani et al. (1402) conducted a systematic
review of the impact of artificial intelligence on the world's
educational systems in a study. The results of this study indicate the
importance and pervasive role of artificial intelligence in education
systems. In the field of education with artificial intelligence, there are
a large number of successful projects and systems that have facilitated
the improvement of the teaching and learning process. By reviewing
the research conducted in this field, some cases have been examined
and the impact of each of these cases on educational systems has been
described. Mostafavi (1401) in his thesis entitled "Feasibility
Assessment of the Application of Artificial Intelligence in Higher
Education Curriculum Planning™ has referred to the use of artificial
intelligence as a powerful tool for improving the quality and efficiency
of the curriculum along with other tools. The increasing development
of tools based on this technology and the rapid adaptation of it to the
curriculum requirements in universities have led to the creation of a
new form of creative and active planning environment. Zolfaghari
(2014) has studied the identification of applications of artificial
intelligence in the development of educational entrepreneurship in a
thesis, where the final model included the overarching themes of
increasing productivity in the learning process, increasing productivity
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and organizing teaching processes and methods, and increasing
productivity in educational leadership. Martin et al. (2024), in a
systematic review of artificial intelligence research in K-12 education
(2017-2022), examined the topics in 66 artificial intelligence studies
including artificial intelligence as a predictor and indicator of
academic behavior or performance, designing an artificial intelligence
curriculum, integrating artificial intelligence into various subjects,
evaluating artificial intelligence in education, artificial intelligence to
enhance learning environments and school performance, ethical
principles of artificial intelligence, and justice and security of artificial
intelligence. Artificial intelligence methods were grouped into
supervised learning, unsupervised learning, and reinforcement
learning. Applications of artificial intelligence technology were
machine learning model building tools, smart tutors, chatbots,
educational games, and artificial intelligence robots, and virtual reality
devices. Al applications are often used by teachers to demonstrate
machine learning models, predict behavior and academic
performance. Al is used by students to learn scientific discoveries,
improve learning experiences and make data-driven decisions. Malik
et al. (2023) examined Al in academic assessment in higher education.
Findings show that there is a positive acceptance of Al-based writing
tools, with students acknowledging their benefits in grammar
checking, plagiarism detection, language translation and essay topics.
Al increases students’ writing abilities, self-efficacy and academic
understanding. However, some students expressed concerns about the
potential impacts on creativity, critical thinking and ethical writing
practices. The study emphasized a balanced approach to Al
integration, where Al collaborates with human writers and also
identified popular Al tools used by Indonesian students. Thus, the
research highlighted the important role of Al in supporting academic
writing while preserving human creativity and critical thinking,
emphasizing the importance of maintaining a balanced integration to
preserve human ingenuity and critical thinking in academic discourse.
Memarian and Dolak (2024), in a study titled The Human Loop in Al
in Education: A Review and Assessment of the Relationship-Nature,
reviewed that a number of studies show a lack of measurement and
investigation of the interaction and impact of humans and Al in
education. Wang et al. (2024), in a study titled Artificial Intelligence
in Education: A Systematic Review of the Literature, reviewed
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research topics in the technical design of education systems and the
study of the adaptation, impacts and challenges of Al in education. In
addition, the research showed that a wide range of theories are used in
the Al in education literature, the multiple nature of publishing rights
and unexplored research areas. Jin et al. (2024), in a study, examined
the information role of Al in higher education in the new era. This
research demonstrated how the integration of Al can enhance the
teaching experience and empower educators, ensuring the continuous
improvement of education in the digital age. Su and Yang (2023)
explored the research, Unlocking the Power of ChatGPT: A
Framework for Applying Al in Education. The benefits of using
ChatGPT in education, or more generally, educational Al, include: a
more personalized and efficient learning experience for students, as
well as easier and faster feedback for teachers. However, challenges
such as the untested effectiveness of the technology, limitations in data
quality, and ethical and safety concerns also need to be considered.

Methodology

In the present study, a qualitative method was used, and qualitative-
exploratory content analysis was used to analyze the application of
artificial intelligence in academic education and research. The
participants in this study were 10 experts (faculty members of Allameh
Tabatabaei University (RA)) who were selected using purposive and
criterion-based sampling. Also, the data collection method in this study
was structured interviews. The study began with a study of the
interview transcripts, and the researcher analyzed the results and finally
drew conclusions. The data analysis method was thematic analysis and
content analysis. Eight main questions were raised in this study. Coding
and analysis of research data were carried out in the form of Max QDA
software version 10. Reliability analysis in the analysis of qualitative
data using the coding method is carried out in two ways: intra-coder
reliability and inter-coder reliability. Intra-coder reliability refers to the
agreement between two codes given by a researcher at two different
times. Inter-coder reliability refers to the extent to which the codes
given by different coders are similar to each other. In this study, both
methods were used to measure reliability. The researcher's coding
coherence coefficient was 94%, which indicates a high level of coding
agreement. The kappa agreement coefficient was also used to calculate
inter-coder reliability. To calculate the kappa coefficient, in addition to
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the main researcher who performs the initial coding, a second
researcher codes the same text separately without knowing his codes. If
the codes of the two researchers are close, it indicates a high level of
agreement between the two coders and indicates reliability. That is, the
kappa coefficient varies between +1 and -1, with a value of zero
resulting from chance and randomness of agreement. A value of -1
means no agreement and a value of +1 means complete agreement
between the coders.

__ Pr(a)-Pr(e)
" 1-Pr(e)

Pr(a): The proportion of units on which there is agreement between
raters.

Pr(e): The proportion of units on which agreement between raters is
likely to be random.

Accordingly, the relevant codes previously coded by the researcher
were randomly selected and evaluated by two experts related to this
field. The evaluation was carried out in two categories: agree and
disagree, in such a way that two columns, disagree (with the
researcher's opinion) and agree (with the researcher's opinion), were
considered, and the percentage of agreement between raters on each
item (code) was calculated in the rows, and the percentage of agreement
between raters on the categories was calculated in the columns. Finally,
using the Kappa agreement coefficient formula, the Kappa value
obtained was about 0.77, which indicates agreement between coders
and that the coding performed has sufficient reliability. For the validity
of the research, theories and review of studies, as well as the technique
of obtaining accurate parallel information and presenting data analysis
and results to professors and experts in the field and obtaining their
opinions, were used.

Conclusion

Artificial intelligence encompasses a set of tools used for data
processing, pattern extraction, and data learning. The primary goal of
this technology lies in processing and analyzing large datasets, learning
from these data, and increasing the intelligence of computer systems
through algorithms. Artificial intelligence systems incorporate a wide
range of intellectual abilities, including problem solving, learning, and
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integrating various human skills such as perception, cognition,
memory, language, and programming, and use mathematical models to
infer data, increase transparency, and address questions such as “what,
how, and why,” similar to human thought processes, and bring
numerous benefits to organizations (Abbasi and Esmaili, 2014). The
increasing impact of artificial intelligence in every aspect of human life
requires that everyone understand the basics of how technology works
(Sanusi et al, 2024). Educational devices containing artificial
intelligence understand what and how it teaches and can therefore
adjust the content and method to the needs of a learner without being
limited to a set of predetermined responses. The main challenge of
artificial intelligence systems in education and development should be
to interpret educational feedback and link it to performance, educational
transfer, trainee characteristics and instructor characteristics so that the
process of identifying needs and subsequent design of educational
programs becomes more personalized and attractive and knowledge
transfer is carried out effectively (Pourshahabi, 1402). The most
important factor and indicator of the life of societies and the progress
of countries is their scientific and educational development, and the
field of education has also undergone a fundamental transformation
with the introduction of information technology, especially in the field
of artificial intelligence. The use of artificial intelligence facilitates the
curriculum, teaching in a new way and increases the quality of learning.
Given that the traditional education system in higher education is less
efficient in the age of communication, it is very important to use tools
that can help in the learning process and improve education (Mostafawi,
1401). Artificial intelligence is one of the important aspects of
information and communication technology that has resulted in novel
and innovative solutions for education and learning. The importance of
artificial intelligence in education is due to the following:

- Improving decision-making: Artificial intelligence provides
educational administrators and professors with better tools for data-
based decision-making and improving curricula.

- Data analysis: Analyzing educational data using artificial intelligence
helps evaluate student performance and improve educational processes.

- Increasing access to education: Artificial intelligence gives people in
remote areas with limited access to education the opportunity to access
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education (Irvani et al., 1402). Human resource development, having
the necessary technological infrastructure, adequate financing,
familiarity with global experience, environmental protection, ethical
principles and privacy protection, and reviewing the education system
based on the use of artificial intelligence are identified as enabling
factors. The lack of a data-oriented culture, lack of cultural readiness to
accept artificial intelligence in the education system, failure to apply an
interdisciplinary approach to the development of artificial intelligence,
lack of stakeholder participation in the development of artificial
intelligence in education, and lack of understanding of the applications
and benefits of artificial intelligence have been identified as inhibiting
factors. The most important drivers of the use of artificial intelligence
in higher education are, respectively: improving the efficiency of
education, better integration of students in the education process, higher
competitiveness, acceleration of the innovation process, and greater
financing. Examples of improving the efficiency of artificial
intelligence in education include:

- Facilitates access to education and improves coordination in the
provision of education by creating a context for participation;

- Provides appropriate leisure, comfort, and well-being for professors
who, in the absence of intelligent systems, would inevitably be
immersed in routine administrative tasks;

- It improves the ability to retain and attract talented individuals in the
education system.

- It automates and simplifies accreditation activities and provides
greater transparency in the education system.

- It leads to effective assessment of how resources are used, responds to
the needs of the education system's stakeholders, and fills skill gaps
(Hosseini Moghadam, 2014).

With the rapid rise of artificial intelligence, preparing learners for
Al-enabled careers is becoming a critical component of curriculum
planning. Due to the nuances of Al, anonymity, and interaction with
sensitive learner data, decision-makers face legal and ethical concerns
about how Al is used by schools and communities. Ethics and security
are considered new factors in the subject of artificial intelligence
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(Martin et al, 2024). Regarding the subject of artificial intelligence and
education, researchers including Mohammadi et al. (1402),
Pourshahabi (1402), Hosseini Moghadam (1402), Irvani et al. (1402),
Mostafavi (1401), Zolfaghari (1401), Martin et al. (2024), Malik et al.
(2023), Memarian and Dolak (2024), Wang et al. (2024), Jin et al.
(2024), Su and Yang (2023) have conducted research that has shown a
positive impact of using artificial intelligence. In the present study, in
order to “Investigate the Application of Artificial Intelligence in
Academic Education and Research: A Case Study of Allameh
Tabatabaei University Professors”, (8) the general category of views on
the application of artificial intelligence, why artificial intelligence is
used, how and tools of artificial intelligence, benefits of artificial
intelligence, suggestions for optimal application of artificial
intelligence, consequences of artificial intelligence, background-
preliminaries-infrastructures of artificial intelligence were examined,
and in each category, the most effective factors were the following: idea
and content production, increasing accuracy, text-video-summarization
and chatgpt production, correct use and away from fraud and
plagiarism, increasing speed, literacy and education and recognition,
promotion in scientific fields, increasing quality and changing the
structure of education and research, creating awareness and
consciousness and training, and creating hardware infrastructure.
Considering that artificial intelligence is a new phenomenon that is
rapidly expanding and has many advantages such as facilitating matters,
increasing speed, accuracy and quality, it can also have challenges and
problems such as ethical issues, privacy and plagiarism, lack of
sufficient education and awareness in this field, and lack of
understanding of human interactions. The use of artificial intelligence
in education and research can move towards making education
practical, reduce costs, and align the education system with the needs
of society. Also, the use of artificial intelligence in education can lead
to facilitating affairs and learning, and even personalizing education in
accordance with the characteristics of each individual. Artificial
intelligence can automate educational processes by correcting
exercises, assessments, and data management, provide support through
speech systems, identify strengths and weaknesses by analyzing data,
and assist in education. Also, localizing tools, building culture, creating
sufficient education, and having a philosophical and wise perspective
in order to recognize hidden and obvious dimensions, creating laws,
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regulations, and frameworks, creating software and hardware
infrastructure, cultivating creative forces, and connecting trained forces
to industry can be considered as the preliminaries and contexts of
artificial intelligence and its application.

In general, conducting research in this field and recognizing the
strengths and weaknesses of artificial intelligence in education and
research can be helpful in this regard; Therefore, it is suggested that
future research examine the following topics:

- The level of empowerment of individuals before and after the use of
artificial intelligence and the level of effectiveness of artificial
intelligence

- Artificial intelligence and ethical decision-making in education and
research

- The future of artificial intelligence in academic education and research

- The mediating role of professor empowerment on the use of artificial
intelligence in academic education and research
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