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ARTICLE INFO !Abstract
: The present study aimed to design and validate a model of artificial intelligence-based
Received: 2026/02/26 : education in the Iranian higher education system using a mixed-methods (qualitative-
Revised: 2026/05/25  : quantitative) approach. In the qualitative phase, employing a case study method, the
Accepted: 2026/06/01 perspectives of faculty members and experts familiar with artificial intelligence in
| education selected through purposive sampling (prominent group) were collected via in-
| depth semi-structured interviews until theoretical saturation was reached. The data were
j then coded and analyzed using thematic analysis and NVivo software (version 8.8). In
| the quantitative phase, a researcher-developed questionnaire was designed based on the
j qualitative findings. The statistical population comprised faculty members from 20 top
| bublic and private (Azad) universities in Iran during the 2025-2026 academic year, from
| which 28 individuals with experience in the field of artificial intelligence were selected
j for validation using the prominent group sampling method. The questionnaire's validity
j was confirmed through item analysis (correlation coefficient of 0.65), and its reliability
j was confirmed through Cronbach's alpha (0.91). For model validation, Content Validity
| Ratio (CVR) and Content Validity Index (CVI) were employed with the participation of
| 28 experts. The qualitative findings led to the identification of three main components:
j antecedents (including the knowledge, skills, and attitudinal characteristics of faculty
Keywords: ~  imembers and students, as well as the university's infrastructural characteristics and
ﬁggﬁ?“:n”ée Arm'cr:::i capacity-building), processes (including pre-teaching, during-teaching, and post-
Educa%ion. : Mi?(ed-i teaching activities), a}nd_ consequences (including academi_c and psychological
Methods Approach.i outcomes). In the quantitative validation, based on the CVR (minimum acceptable 0.33)
Educational Model land CVI (minimum 0.70) values, invalid items were removed, and items with values
I'between 0.70 and 0.79 were revised. The final model, which encompasses the dynamic
E interaction of these components, possesses sufficient theoretical and empirical validity
iand can serve as a comprehensive framework for policymaking, curriculum planning,
land faculty development aimed at the responsible and effective integration of artificial
"intelligence in Iranian higher education.
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Extended Abstract

Introduction

The integration of artificial intelligence
(AD) into higher education represents a
transformative shift with the potential to
personalize learning, enhance
instructional effectiveness, and support
data-driven decision-making. As Al
technologies rapidly evolve, higher
education institutions worldwide are
challenged to adopt these innovations
responsibly while addressing ethical,
pedagogical, and infrastructural
considerations. In Iran, despite growing
interest in educational technology, a
comprehensive framework for Al-based
education that accounts for the unique
cultural, organizational, and academic
context remains undeveloped. This study
addresses this gap by designing and
validating a model for Al-based education
in the Iranian higher education system.
Grounded in a holistic perspective
encompassing preconditions,
instructional activities, and outcomes, the
research aims to provide policymakers,
curriculum  planners, and faculty
members with a theoretically sound and
empirically validated framework to guide
the effective integration of Al in teaching
and learning.

Research Questions

This mixed-methods study was guided by
the following research questions:

1. What are the antecedents of developing
artificial intelligence-based education in
higher education?

2. What are the processes of developing
artificial intelligence-based education in
higher education?

3. What are the consequences of
developing artificial intelligence-based
education in higher education?

4. What relationships exist between the
antecedents, processes, and
consequences of developing artificial
intelligence-based education in higher
education?

Methodology
This study employed an exploratory
sequential mixed-methods design. In the
qualitative phase, a case study approach
was used. Participants were faculty
members and experts familiar with Al in
education, selected through purposive
sampling (prominent group sampling)
from top Iranian universities. Data were
collected via in-depth semi-structured
interviews until theoretical saturation
was reached. Interviews were transcribed
verbatim and analyzed using thematic
analysis with NVivo (version 8.8),
involving open, axial, and selective coding.
In the quantitative phase, a researcher-
developed questionnaire was constructed
based on qualitative findings. The
questionnaire comprised items
representing the identified themes and
sub-themes. The statistical population
included faculty members from 20 top
public and private universities in Iran
(2025-2026  academic year). For
validation, 28 experts with experience in
artificial intelligence were selected using
prominent group sampling. Instrument
validity was assessed through item
analysis (correlation coefficient = 0.65)
and reliability via Cronbach's alpha
(0.91). Model validation employed
Content Validity Ratio (CVR) and Content
Validity Index (CVI), with minimum
acceptable values of 0.33 and 0.70,
respectively.  Items  below  these
thresholds were removed or revised
based on expert feedback.

Results

Qualitative analysis revealed three main
components in response to the research
questions. Regarding the first research
question on antecedents, findings
identified knowledge characteristics (Al
literacy, digital competencies), skills and
attitudinal characteristics (readiness for
innovation, positive dispositions), and

infrastructural  characteristics  with
capacity-building mechanisms
(technological infrastructure,
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professional development programs) as
essential preconditions.

Regarding the second research question
on processes, findings revealed three
temporal phases: pre-teaching activities
(curriculum redesign, Al tool selection),
during-teaching  activities (adaptive
instruction, real-time monitoring, Al-
facilitated interactions), and post-
teaching activities (Al-supported
assessment, feedback generation,
reflective evaluation).

Regarding the third research question
on consequences, findings identified
academic outcomes (improved learning
achievement, enhanced critical thinking,

Al-related competencies) and
psychological  outcomes  (increased
motivation, reduced anxiety, enhanced
self-efficacy).

Regarding the fourth research question
on relationships, findings demonstrated
dynamic interconnections among
components. Antecedents provide
foundational conditions enabling effective
processes; processes operationalize these
conditions through structured
instructional activities; consequences
reflect multidimensional outcomes; and
these consequences subsequently inform
and shape future antecedents and
processes in a continuous improvement
cycle.

Quantitative validation showed that all
items met the minimum CVR threshold
(20.33). For CVI, most items exceeded
0.70; items scoring between 0.70 and 0.79
were revised based on expert comments,
while those below 0.70 were removed. For
example, one item with CVI = 0.50 was
deleted, and two items with CVI = 0.83
and 1.0 were finalized after minor
revisions.

Discussion

The proposed model contributes a
contextually grounded framework for Al
integration in Iranian higher education.
The identification of antecedents
highlights the critical role of faculty
development and institutional readiness,
aligning with global literature

emphasizing Al literacy and
organizational capacity. The processual
dimension offers practical guidance for
instructional design across teaching
phases, extending prior research that
often focuses narrowly on classroom
implementation. The inclusion of
psychological consequences underscores
the holistic impact of Al on student
development, moving beyond cognitive
outcomes alone. The identified
relationships among components confirm
that Al-based education functions as a
dynamic system requiring attention to all
elements  simultaneously.  Rigorous
validation through CVR and CVI ensures
the model's empirical credibility. This
framework can inform national policies,
curriculum development, and faculty
training programs aimed at responsible
and effective Al adoption. Future research
should examine the model's applicability
across diverse institutional contexts and
disciplines, as well as its long-term impact
on educational quality.
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