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The aim of this study was to Discover the applied nature of artificial intelligence in higher

education .In this was an applied research with a mixed method and used two content analysis

Article type: and descriptive approaches. To identify the nature of artificial intelligence applications in
Research Article higher education, semi-structured interviews were conducted with19 subject matter experts,
and the data were analyzed using the Strauss and Corbin method in MAXQDA.The sampling

method was purposive, and the criterion for sample selection was data saturation.The sample

Key words: _Ap_plied in the quantitative section for validating the components is based on simple random
Nature, Artificial sampling. The sample included 168 postgraduate students of the Faculty of Computer Science,
Intelligence, Higher Shiraz University of Technology and Shiraz University.The measurement tool was a

researcher-made questionnaire with 37 questions.The data in this section were validated by
confirmatory factor analysis(CFA). After analyzing the interviews, we obtained 3 selective
codes Which includes knowledge and skills in the application of artificial intelligence in the
higher education system, evaluation and feedback in artificial intelligence, benefits of the
application of artificial intelligence in higher education, 17 central codes, and 165 open codes.
Article history: In addition, in the quantitative section, all components have an average of more than 4 and
the EFA rate in all questions was more than 0.5. Also, the results of the CFA have excellent
fit (RMSEA=0.041). The research findings, in addition to identifying the components of the
application of artificial intelligence in higher education, provide the basis for its conscious
and intelligent application with greater effectiveness in the teaching and learning process.
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Extended Abstract

Introduction

In recent years, exponential growth in technological advancement and systems capable of executing human-
like functions has solidified artificial intelligence's (Al) effective position in everyday life. Al, with its
powerful data processing capabilities and diverse algorithms, has secured a prominent place in global life,
compelling numerous researchers to examine and analyze its capacities (Holmes et al., 2021). The potential
of Al has transformed the performance of many global systems and established greater equity (Zafari et al.,
2021). The integration of Al in education has been heralded as one of the most transformative developments
of the current century (Nguyen et al., 2023), promising responsive, dynamic, effective, high-quality
education aligned with technological progress. Accordingly, researchers have strongly emphasized
supporting Al as an effective tool for optimizing the teaching-learning process (Riss, 2011; Chiu et al.,
2023; Kabudi, 2021; Kamalov et al., 2023).

The COVID-19 pandemic served as a turning point, dramatically increasing demand for Al applications
in education (Borenstein & Howard, 2021). During this period, e-learning and Al, given their effectiveness
in the teaching-learning process, secured necessary trust in educational systems, particularly in higher
education (Mittal et al., 2022; Schiff, 2021). The judicious and efficient influence of Al has undeniably
strengthened teaching methods and brought quality to education across all domains (Chiu et al., 2023).
However, many researchers still anticipate further evolution and expansion of Al's educational applications,
believing this tool ensures equitable and inclusive learning worldwide (Dieterle et al., 2023; Rodrigues,
2020; Palomares, 2021).

Al applications in education encompass both educational and non-educational aspects. The educational
aspect directly targets the teaching-learning process, including learning approaches, interactions between
learners and instructors, content delivery, and learning outcome assessment (Fedele et al., 2024; Jhurani,
2023; Xiaetal., 2022; Mouta, 2024; Kamalov, 2023). Non-educational aspects address time, place, learning
environment, resources, learner information, personalization methods, and curriculum alignment with
contemporary advancements (Judijanto, 2024; Kamalov et al., 2023; Rodrigues, 2020; Corrin et al., 2019;
Fedele et al., 2024; Malgieri & Pasquale, 2024; Gartner & Krasna, 2023; Rezaei et al., 2024). Hwang et al.
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(2020) identified four key Al roles in education: intelligent tutor, faculty collaborator, learning tool, and
educational policy consultant. The Institute for Ethical Al in Education at the University of Buckingham
(2020) further emphasized Al's capacity to enhance educational system efficiency, faculty productivity,
teaching-learning quality, and personalized learning.

Despite these promising applications, the entire cycle of Al implementation in education requires
continuous, active participation from all higher education stakeholders. However, higher education systems
face a fundamental contradiction regarding Al integration. While the effective applications and benefits of
Al cannot be ignored, neither can the challenges it presents. Research identifies challenges including lack
of awareness (Natalia et al., 2023), insufficient technological literacy (Kamalov et al., 2023), privacy and
data security concerns (Saputra et al., 2023; Jafari et al., 2024), interaction issues (Corba & Bennasar, 2024),
transparency and accountability deficits (Hwang et al., 2020), dependency and faculty/learner passivity in
professional development (Mouta et al., 2024), and plagiarism (Kamalov et al., 2023; Saputra et al., 2023;
Zafari et al., 2021). However, following UNESCQO's 2021 ethical Al standards, endorsed by 193 member

states (UNESCO, 2021), can minimize challenges and maximize benefits.

The central research problem lies in the potential consequences of focusing solely on conceptualizing
Al and explaining its advantages and disadvantages without comprehensively understanding application
models and effective implementation methods. This narrow focus may lead to improper utilization of this
technology in educational processes, causing missed opportunities for improving teaching-learning
processes in alignment with global progress. Consequently, this research investigates the applied nature of
Al in higher education systems, aiming to identify applications, benefits, requirements, effective measures,
and evaluation practices from expert perspectives, ultimately validating these components. The study
addresses two primary questions: What are the applied Al components in higher education systems? And

do these identified components possess adequate validity and fitness?

Methodology
This applied research employed a mixed-methods sequential exploratory design (Qual—Quant) with
descriptive-analytical approach. The study comprised two phases: the qualitative phase utilized content
analysis to identify applied Al components in higher education, while the quantitative phase employed

descriptive-survey methods for component validation.
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The research population in the qualitative phase included subject matter experts, university faculty, and
postgraduate students from the Computer Science faculties of Shiraz University of Technology and Shiraz
University. Purposive snowball sampling yielded 19 participants based on data saturation criteria, including
2 distinguished e-learning faculty, 7 Al education practitioners, 3 computer science doctoral students, 2 e-
learning doctoral students, and 5 computer science master's students. Semi-structured interviews with six
core questions, supplemented by detailed probes, were conducted (average duration: 40-60 minutes).
Interview transcripts were analyzed using MAXQDA software through Strauss and Corbin's grounded
theory approach, yielding 165 open codes, subsequently organized into 14 axial codes and 3 selective codes
through iterative refinement and validation by six subject matter experts (1 e-learning specialist, 2 doctoral
students, 3 master's students).

The quantitative phase employed simple random sampling from postgraduate students (master's and
doctoral) in computer science faculties at Shiraz University of Technology (69 master's, 26 doctoral) and
Shiraz University (159 master's, 35 doctoral). Following institutional approval, 168 valid questionnaires
were collected. The researcher-developed questionnaire comprised 37 items derived from qualitative
findings, refined through component reduction, condensation, and integration, measured on a Likert scale.
Content validity was confirmed by six subject matter experts, and reliability was established through
Cronbach's alpha (o = 0.96). Data were analyzed using SPSS 26 (descriptive statistics, Bartlett's test, KMO,

exploratory factor analysis) and AMOS 24 (confirmatory factor analysis).
Findings

Qualitative Findings: Analysis of interviews revealed three selective codes: (1) Knowledge and Skills
in Al Application (including teaching approaches, learning methods, Al capabilities, teaching process
characteristics, educational benefits, requirements, effective measures, and disadvantages), (2)
Evaluation and Feedback in Al (encompassing evaluation types, evaluation processes, and evaluation
benefits), and (3) Benefits of Al Application in Higher Education (covering teaching-learning process
benefits, technical and support benefits, and learning process benefits). These 3 selective codes

comprised 14 axial codes and 135 open codes (see Table 1).

Expert perspectives emphasized critical insights: the need for research development and scientific
collaboration with advanced countries, particularly China, in robotics mechanics, electronics, and

software (Participant 2); the urgency of preparing for super Al while simultaneously maintaining human
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control and preventing technological domination (Participant 5); the necessity of Al literacy for future
economic, social, and scientific positioning (Participant 7); the importance of conscious, informed Al
application given the blurring boundaries between reality and virtuality (Participant 8); Al's inability to
independently transform educational systems without integration with other sciences (Participant 11);
Al's remarkable capacity for objective, emotion-free evaluation (Participant 13); and Al's predictive
capabilities for identifying educational opportunities and driving transformative change in higher
education (Participant 19).

Quantitative Findings: KMO measure (0.890) and Bartlett's test (x> = 4786.487, df = 666, p = 0.000)
confirmed sampling adequacy and data suitability for factor analysis. All questionnaire items
demonstrated means exceeding the hypothetical mean of 4, indicating expert consensus on component
importance, with standard deviations confirming data stability. Exploratory factor analysis revealed
factor loadings exceeding 0.5 for all items, confirming their inclusion in confirmatory factor analysis.
Confirmatory factor analysis demonstrated excellent model fit (RMSEA = 0.041), with additional fit
indices confirming appropriateness (X2/df = 1.28, CFI =0.993, NFI = 0.969, RFI = 0.940, IFI = 0.993).
These results confirmed the validity and reliability of all identified components.

Discussion and Conclusion

This research successfully identified and validated the applied components of Al in higher education
systems through mixed-methods investigation. The findings align with previous research (Natalia et al.,
2023; Alam et al., 2022; Corba et al., 2024; Motaghi Destenaei et al., 2024; Rodrigues, 2020; Judijanto et
al., 2024; Saputra et al., 2023; Zafari et al., 2021; Akgun & Greenhow, 2022; Abbasi et al., 2024; Chiu et
al., 2023; Tang et al., 2025; Nasiri & Jafari, 2025; MotallebiNejad et al., 2025; Zarei, 2025; Klimova &
Pikhart, 2025), collectively demonstrating that Al applications in education present strategic opportunities
alongside significant challenges. However, given higher education's essential orientation toward skill-based

education, falling behind in adopting this transformative technology is untenable.

Al enables redefinition of learning models, serving as cognitive scaffolding for students and guiding
each learner according to their knowledge level and learning style. It has shifted learning from "learning
about” to "learning how"—a transition many educational theorists have long advocated. Al applications
reduce extraneous cognitive load, enabling students to focus on complex concepts and practical applications

relevant to society. The recognition and validation of Al applications from experts embedded in the
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country's educational context highlights findings tailored to Iran's higher education system, infrastructure,

and facilities.

The identified components serve dual purposes: those facilitating educational data analysis, evaluation,
and effectiveness assessment, and those assisting educational system stakeholders in decision-making, best
practice implementation, and achieving quality teaching-learning processes while simplifying these
processes. Furthermore, Al should be utilized not only to understand and facilitate education but also to

construct new knowledge in education and learning.

The study underscores that conscious, ethical, responsible, and accountable Al application, along with
developing information literacy, media literacy, and Al literacy, constitutes essential pathways toward
achieving technology-enhanced learning in future education. Without attention to both benefits and risks,
the path to effective implementation remains uneven. Therefore, identified components are both useful and

essential for higher education systems.

Recommendations: Interdisciplinary collaborations should strengthen understanding of Al applications,
benefits, and risks. Policymakers and educational stakeholders should develop comprehensive guidelines

for conscious, ethical, secure, and purposeful Al use while avoiding resistance to its implementation.

Infrastructure, facilities, and technology enhancement should be prioritized as core practical measures.
Stakeholders should actively participate in Al adoption and provide necessary support for educational users.
Ultimately, the development, establishment, and application of Al in education can strengthen student
innovation and creativity while aligning national progress with the global ecosystem, harnessing Al's

transformative potential for educational advancement.
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