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ABSTRACT

The purpose of this research is to systematically study the opportunities of
using artificial intelligence in higher education. The research approach is of
qualitative type using Roberts' six-step synthesis research strategy. In order to
find opportunities to use artificial intelligence in higher education, recent
researches have been selected in a systematic way. The study population of
the conducted research includes 659 studies that have been conducted through
content analysis, classification and screening, and about 33 eligible studies
and the criteria in question have been purposefully selected, coded and
classified using the Maxquda2020 software. and the main categories and
themes were extracted. Using content analysis, 24 categories and 5 themes
were extracted, which are: improving the learning and teaching process;
productivity and efficiency in education; compensation of resources and
deficiencies in the education system; teacher assistant; student assistant.
According to the findings, artificial intelligence is able to improve and
facilitate the higher education system, and while creating efficiency and
facilitation for professors and students, it will ultimately lead to more effective
learning results and the quality of higher education.
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Introduction

Artificial Intelligence (Al) stands as one of the most significant
technological advancements in recent decades, with a rich and
extensive history dating back to the 1950s. At that time, researchers
began developing machines capable of simulating human intelligent
behavior (Xu etal., 2021). One of the major milestones in this field was
the emergence of deep learning in 2014, which led to groundbreaking
transformations in areas such as image recognition, natural language
processing, and speech recognition, thereby opening new horizons for
various technological applications (Liu et al., 2020).

Another crucial development in the evolution of Al was the
introduction of chatbots such as ChatGPT. This technology, based on
pre-trained transformer models, was launched in 2020 and is recognized
as one of the most advanced conversational tools. With multilingual
capabilities, the ability to generate human-like responses, and
adaptability to both informal and formal language, ChatGPT has
become a versatile tool in education and other professional applications
(Chavez et al., 2023; Lund et al., 2023).

The rapid advancement of Al is significantly reshaping the labor
market, which education serves (Marengo et al., 2023). Al plays an
unparalleled role in bridging the digital divide and fostering innovative
employment opportunities, thereby enhancing economic well-being
and job mobility (Leal Filho et al., 2024). Particularly in recent years,
Al has become a central theme in both research and educational
applications (McDonald et al., 2024).

As highlighted, the rapid progress of Al has had a profound impact
on educational systems. Al-driven tools hold immense potential for
achieving sustainable development goals. Specifically, Al can address
some of today’s most pressing educational challenges, revolutionize
teaching and learning processes, and accelerate progress toward the
sustainable development objective of ensuring inclusive, equitable, and
high-quality education for all (Zavaraki, 2024).

One of AI’'s most compelling features is its ability to comprehend
information beyond simple keyword searches. Tools like ChatGPT can
accurately provide information, interpret meanings, apply knowledge,
analyze texts, make insightful judgments, and generate new ideas. This
capability makes Al a powerful tool for text analysis and instructional
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design, presenting vast applications in the field of education (Chan &
Colloton, 2024).

Among AI’s numerous educational applications are enhancing
learner engagement, generating ideas for lesson plans, activities, and
projects, and creating and adapting instructional materials to meet
students’ specific needs (Fauzi et al., 2023; Cooper et al., 2023; Javaid
et al., 2023; Wardat et al., 2023). Overall, Al has the potential to
transform teaching and learning processes (Mohammadi et al., 2023;
Firat, 2023). However, the integration of Al in education also presents
challenges. While some studies highlight its broad opportunities, others
perceive it as a threat to academic integrity (Benuyenah, 2023). These
contrasting perspectives underscore the necessity of carefully
evaluating both the opportunities and potential risks before widespread
implementation in educational systems.

To maximize the benefits of this powerful tool, a thorough
examination of its opportunities and challenges is essential, alongside
the development of a comprehensive and strategic plan for its effective
utilization. This study aims to achieve this objective by analyzing
scientific and empirical evidence on the opportunities created by Al in
higher education and proposing effective strategies for its optimal
integration.

Research Question(s)
What Are the Applications of Artificial Intelligence in Higher

Education?

Literature Review

Recent research and comprehensive reviews conducted on the websites
of colleges and universities worldwide indicate that the use of artificial
intelligence (Al) technology in higher education environments is
expanding. This significant growth reflects an increasing awareness and
willingness to adopt Al-based tools in teaching and university
management. However, this increase does not necessarily imply
widespread or effective adoption of this technology (Benuyenah, 2023).
Acrtificial intelligence (Al) holds immense potential for application in
various aspects of higher education. One of its most prominent
applications is the personalization of the learning process for students.
This technology can provide responses tailored to students' needs and
inquiries, design customized curricula, and generate educational
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materials aligned with individual learning requirements (Kasneci, 2023;
Zhai, 2022). Additionally, Al tools play a crucial role in analyzing
research data, summarizing scientific texts, and providing advanced
analytical insights (Biswas et al., 2023; Salvagno, 2022). Studies
indicate that artificial intelligence (Al) can also improve administrative
tasks in universities. For example, this technology can reduce the
workload of administrative staff by optimizing processes such as
enrollment, class scheduling, and student request processing.
Furthermore, in teaching and research, Al-based tools can serve as
valuable assistants, helping faculty members and researchers in data
analysis and providing academic recommendations (AlAfnan et al.,
2023). A key study in this area was conducted by Ouyang et al. (2022).
This study identified four primary roles of artificial intelligence (Al) in
online education: predicting student performance, recommending
learning resources, automated assessment, and enhancing learning
experiences. These roles demonstrate Al's capabilities in supporting
personalized learning and providing advanced learning experiences.
Additionally, Crompton and Burke (2023) conducted an in-depth
investigation into the applications of artificial intelligence (Al) in
higher education. Their research introduces five main applications of
Al in this field: assessment and evaluation, prediction, the use of Al
assistants, the development of intelligent tutoring systems (ITS), and
inclusive learning management (Crompton & Burke, 2023). These
findings suggest that Al can bring fundamental changes to both the
teaching and management aspects of education.

Alongside significant opportunities, the use of Al in higher
education also presents challenges. One such challenge is the lack of a
complete and comprehensive understanding of the true potential of this
technology in educational settings. Despite existing research, many
studies have not provided in-depth analysis of the opportunities enabled
by Al (Crompton & Burke, 2023). Moreover, the rapid pace of
development and changes in artificial intelligence (Al) technology
makes it difficult to predict its future in higher education with precision.
This situation requires policymakers and university administrators to
engage in careful and flexible planning to effectively leverage this
technology. On the other hand, the prohibition or limitation of Al use
as a simple and short-term solution has been proposed; however, such
an approach cannot address the long-term needs of higher education
systems. According to Jafari and Keykha (2024), educational systems,
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whether they want to or not, will be influenced by this technology, and
resistance to it will only make the process of adapting to changes more
challenging.

Another challenge is the ethical issues related to the use of Al. This
technology can raise concerns about students' privacy, the potential
misuse of data, and its impact on academic autonomy (Marengo et al.,
2023). Therefore, the use of Al in higher education must be approached
with care, considering both ethical and legal principles. Given the rapid
growth of artificial intelligence (Al) in education, a thorough
assessment of the opportunities and challenges presented by this
technology is essential. A deep understanding of Al's capabilities can
aid in making informed decisions regarding the design and
implementation of effective strategies for utilizing this technology.
Additionally, a comprehensive scientific examination of this topic can
help identify best practices and provide practical solutions for
addressing the associated challenges. Although attention to Al in
education has increased in recent years, there remain significant
research gaps in this area. For example, further studies are needed to
explore the positive and negative impacts of Al on learners, faculty, and
educational systems. Furthermore, research on how to integrate this
technology with traditional teaching methods and develop innovative
Al-based educational models is of particular importance.

The aim of this study is to provide a comprehensive review and
synthesis of the existing scientific findings regarding the opportunities
for utilizing artificial intelligence (Al) in higher education. This
research seeks to assist administrators, policymakers, and researchers
in this field by offering detailed analyses to help them leverage the full
potential of this technology. Furthermore, the study aims to identify
gaps in previous research and pave the way for new and practical
studies in this area.

Methodology

The research method employed in this study is synthesis research, a
method that involves gathering and combining diverse and scattered
studies related to the specific needs of a particular field. In this
approach, previous findings are not merely placed together; instead, the
goal is to establish new connections between them to form a novel and
coherent framework that can address existing needs. This process
includes evaluating, reorganizing, and interpreting knowledge related
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to the research topic (Short, 2009). Synthesis research emphasizes the
creative and systematic combination of previous findings, going
beyond merely reviewing them. In this approach, the researcher
conducts a deep analysis of various studies and seeks to establish
meaningful relationships between disparate results. This enables the
generation of new knowledge and opens up new perspectives for better
understanding complex topics (Thomas & Harden, 2008). In the present
study, Roberts' six-stage synthesis research model was utilized, which
includes the following stages: 1. Identifying the need, conducting a
preliminary search, and clarifying the need; 2. Conducting research to
retrieve studies; 3. Selecting, refining, and organizing studies; 4.
Developing a conceptual framework and aligning it with the
information obtained from the analysis; 5. Processing, combining, and
interpreting the findings into tangible products; and 6. Presenting the
results.

The research population consists of articles published within a one-
year period, from 2022 to 2023. To collect the data, all relevant
scholarly articles were gathered through a keyword search using
"ChatGPT" AND "Higher Education” in prominent databases such as
ScienceDirect, IEEE, ERIC, Sage, Scopus, Wiley, and Web of Science.
Additionally, to ensure a more comprehensive coverage, supplementary
searches were conducted via Google Scholar. To enhance the accuracy
and quality of the search process, two researchers with full proficiency
in search methods in academic databases independently conducted the
resource searches. After the initial identification of relevant documents,
in addition to evaluating the keywords, the references and sources cited
within these articles were also examined. This approach led to the
identification of sources that were missed in the initial searches. The
information gathering process continued until theoretical saturation was
achieved, meaning when new resources no longer contributed fresh
information to the study.

To ensure the quality of the data used, specific criteria were
established for the eligibility of articles. These criteria included the
publication of articles in peer-reviewed journals to ensure their
credibility and reliability. Additionally, access to the full text of the
articles, whether through official or unofficial sources, was essential to
thoroughly review the content of the studies. This process was carried
out with precision and coherence to obtain reliable and comprehensive
resources. In the process of identifying and reviewing relevant articles,
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a total of 659 records were initially identified. After removing
duplicates, the focus shifted to articles that specifically examined the
applications of artificial intelligence in higher education. For this
purpose, all titles and abstracts were first evaluated by one author (KH
R) to determine whether the article was suitable for inclusion in the
review. In cases where there was ambiguity regarding the inclusion of
an article, the second author (M R) collaborated in the final decision-
making process. Subsequently, the full text of the selected articles was
thoroughly reviewed. Ultimately, after a rigorous screening process, 33
articles were selected for final study and analysis .

Data Analysis
Due to the qualitative nature of the data, MAXQDAZ2020 software was
used for line-by-line coding of the findings from the articles.

Data Analysis Steps: This process was carried out based on the three-
step model of qualitative data analysis (Thomas & Harden, 2008) and
included the following:

Open Coding: Line-by-line coding of the findings in the form of
open codes.

Organizing Open Codes: Categorizing the codes into related areas
and creating descriptive categories.

Developing Analytical Themes: Extracting the main themes based
on the researcher’s judgments and insights.

In the process of developing analytical themes, the researcher
interprets the initial content based on their knowledge and experience.
In qualitative research, the credibility of interpretation plays a
significant role in the accuracy of the findings. To ensure this, actions
such as agreement between researchers on open codes, categories, and
extracted themes, reviewing the coding, and making necessary
adjustments to improve classifications were carried out. Additionally,
the themes were evaluated and revised to align with the research
objectives. This approach helped enhance the coherence and quality of
the analysis, making the findings clearer and more applicable for the
research audience .

Conclusion
Overall, artificial intelligence (Al) has the potential to transform higher
education by improving access to information, enhancing learning
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outcomes, and strengthening the integration of academic and
technological systems. The findings of this study highlight the
opportunities Al creates in higher education, including improving the
learning and teaching process, increasing efficiency and productivity in
education, compensating for resource shortages in the educational
system, serving as a teaching assistant, and supporting students.
However, conducting experimental studies on the impact of Al in
enhancing learning and teaching processes, as well as improving
students' abilities and skills, can better illustrate the actual
consequences of Al in higher education.

Future research should also focus on the concerns, challenges, and
ethical issues related to Al in higher education and propose appropriate
solutions. Additionally, it is essential to assess Al's capacity to increase
student engagement and facilitate learning. Given the growing presence
of Al in higher education, qualitative studies should explore how to
optimize Al integration in teaching and student assessment, leading to
the development of effective Al-based teaching and evaluation models.
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