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ABSTRACT
Background and Obijective:Today, ICT is one of the most powerful forces

in shaping the 21st century. The resulting fundamental changes are affecting
people's lifestyles, work and education. The widespread use of information
and communication technology in the educational process, along with the
evolution of education approaches in the world, has provided the formation
of smart schools and educational centers. Schools, universities and higher
intelligence centers are important achievements of information technology
development Education, the benefits, effects and results of which will not
only have an impact on the educational environment, but also a new
development with real experiences of the living environment of students and
their future. The purpose of this study was to analyze the factors affecting
the intelligence of the university with a structural-interpretive modeling
approach (studied by the University of Science and Art). This research is
applied in terms of purpose and descriptive-survey in terms of nature.

Methodology: The statistical population of this research The statistical

population of this research is the deputies and experts of Yazd University of
Science and Art. The data collection tool in this study was a questionnaire
that 10 questionnaires were distributed among experts and deputies of Yazd
University of Science and Art, all of which were returned. In order to present
the model of Internationalization of universities, the interpretive structural
modeling approach was used.

Findings: Through a review of the literature and library resources, the

factors influencing the smartization of the university were identified, and
based on expert opinions, the final factors were incorporated into the model.
These factors were then classified and ranked at two levels according to their
driving power and dependency.

Conclusion:The results of this study showed that the factors of intelligent
leadership, strategic planning, management support and internal support in
the second level of the model and factors of intelligent education, intelligent

learning environment, knowledge integration and ICT infrastructure They
are located at the top or first level of the model.
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Analysis of Effective Factors in University Intelligence With Structural-
Interpretive Modeling (ISM) Approach

Extended ABSTRACT

Background and Objective: Universities serve as the driving engines of human societies, and their
success is crucial for the growth and development of countries. Achieving this success requires
transparency, responsiveness to societal needs, and continuous quality improvement. The emergence of
information and communication technologies (ICT) has profoundly transformed all aspects of human life,
significantly altering both the quality and quantity of educational processes. Networked computers and
the internet have enabled learners to access education anytime and anywhere, making virtual learning one
of the most prominent manifestations of ICT in education. These transformations have compelled
educational systems to adapt to the information society, equipping learners with the necessary skills to
navigate rapid changes.

The smartification of universities has gained increasing importance as a means to enhance institutional
capabilities, improve performance, and utilize modern technologies in higher education. This process,
which has been implemented in many countries through ICT, requires proper managerial understanding
and identification of the key influencing factors. The University of Science and Arts, Yazd, as one of the
top private universities in Iran, needs to adopt modern technologies to maintain its scientific capabilities
and competitiveness.

The aim of this study is to develop a model of factors influencing university smartification using the
Interpretive Structural Modeling (ISM) approach, with the University of Science and Arts, Yazd, as a
case study. From a research perspective, this study is applied in purpose and descriptive-survey in nature.
Smartification in educational institutions, across educational, research, financial, and support domains,
increases coordination among ICT-related elements and enhances organizational effectiveness. However,
successful implementation depends on correctly identifying and prioritizing critical success factors. This
research seeks to assist university managers in focusing on these key factors, thereby contributing to the
effective and efficient smartification of the university and promoting higher quality and productivity in
higher education

Methodology: The aim of this study is to identify the factors affecting the smartification of the University

of Science and Arts, Yazd, and to develop a model using the Interpretive Structural Modeling (ISM)
technique. Initially, relevant factors were extracted through a literature review and validated by 10
experts. From a research perspective, this study is applied-developmental in purpose and descriptive-
survey with a qualitative approach in methodology. Expert sampling was conducted using judgmental
purposive sampling based on their knowledge, experience, and educational background. Data were
collected through interviews and questionnaires and analyzed using the ISM method to construct the final
model.

ISM, developed by Warfield (1974), is a structured technique suitable for analyzing complex problems,
visually representing relationships between variables, and identifying mutual influences and priority
levels. The main steps of ISM include:

1. Creating the Structural Self-Interaction Matrix (SSIM): The relationships between
smartification factors are coded using V, A, X, and O symbols to indicate directionality and
influence.

2. Developing the Initial Reachability Matrix: Based on the SSIM, this matrix defines one-way,
two-way, or no relationships between variables.

3. Constructing the Final Reachability Matrix: Iterative calculations ensure the matrix reaches a
stable state, revealing complete interactions among factors.

4. Level Partitioning of Factors: By analyzing the reachability and antecedent sets for each factor,
the variables are prioritized and structured hierarchically.

5. Drawing the ISM Model: The final model illustrates the levels and interrelationships of factors,
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providing managers with a clear framework for implementing smartification in the university.
By combining library and field data and leveraging expert insights, this research identifies the critical
success factors and presents a practical and structured model for the effective smartification of the
University of Science and Arts, Yazd
Findings: In this study, to advance the smartification of Yazd University of Science and Arts, the

influential factors were first identified from the literature and listed. Then, to prioritize and determine
their levels of importance, the Interpretive Structural Modeling (ISM) technique was employed. This
method involves several key steps. In the first step, a Structural Self-Interaction Matrix (SSIM) was
created to define the internal relationships among the factors, using symbols A, X, V, and O to indicate
the type of relationship.

In the second step, an initial reachability matrix was formed by replacing the symbols with binary values
(0 and 1). In the third step, a final reachability matrix was developed by squaring and refining the initial
matrix. In the fourth step, the antecedent, reachability, and intersection sets were calculated to determine
the driving power and dependence of each factor. The results indicated that the key variables include
smart leadership, knowledge integration, ICT infrastructure, strategic planning, smart education, smart
learning environment, internal support, and management support.

By analyzing these sets, a conceptual model was developed at two levels: Level 1 included knowledge
integration, infrastructure, smart education, and smart learning environment; Level 2 included smart
leadership, strategic planning, internal support, and management support. For validation, MICMAC
analysis was conducted to evaluate the driving and dependence power of each factor, categorizing them
into four quadrants: autonomous, dependent, linkage, and independent. Results showed that smart
leadership, knowledge integration, ICT infrastructure, strategic planning, internal support, and
management support fell into the linkage quadrant, while smart education and smart learning environment
were in the independent quadrant.

This model provides an analytical framework for prioritizing and determining the role of factors
influencing the smartification of the university, highlighting the critical role of leadership and
management in guiding the smartification process.

Conclusion: The expansion of information and communication technologies (ICT) in educational

systems and universities introduces a new concept of learning, where in smart universities, education is
tailored to students’ abilities and interests. Adopting these modern methods requires a shift in the attitudes
of faculty, administrators, and the university community. This study examines the components of
smartification at the University of Science and Art of Yazd and the necessity of maximizing their use. For
this purpose, the opinions of ten experts and university vice-chancellors were collected through a pairwise
comparison questionnaire, and a relational model of the components was constructed using interpretive
structural modeling (ISM).

The results revealed that the eight main components of smartification are organized into two levels. The
initiating components—strategic planning, smart leadership, managerial support, and internal support—
once strengthened, naturally guide the university toward effective smartification. Additionally, smart
learning environments and intelligent education were identified as key foundational variables. Analysis
of influence and dependence indicated strong interconnections among the components, with no variables
falling into autonomous or dependent zones; most were in the linkage and independent zones.

Previous studies have shown that ICT infrastructure, managerial and internal support, and knowledge
integration significantly influence university smartification, aligning with the findings of this study.

The study recommends that through smart leadership, strategic planning, improved ICT infrastructure,
creating smart learning environments and education, knowledge integration, and support from
management and staff, universities can effectively implement smartification. Establishing self-managed
teams and research and development units, adopting modern technologies, and encouraging faculty and
staff participation are additional strategies to advance smart universities.

Keywords: Information and Communication Technology, Intelligence, Interpretive Structural

Modeling
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