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Abstract

Considering the importance of transitioning economies from a resource-based
economy to a knowledge-based one, and the importance of the role of
universities in the development of innovative and entrepreneurial activities,
the subject of entrepreneurial university and the strategies necessary for its
formation have attracted the attention of many researchers and policy makers
in the field of higher education. Meanwhile, the education mission, which has
always been one of the universities' main missions, needs transformation and
evolution in order to coordinate with the daily needs of the society. In this
research, structural-interpretive modeling (ISM) was used to identify effective
strategies and express the relationships between them in order to fulfill the
mission of education in the entrepreneurial university. First, by systematically
studying internal researches and using a focus group, 23 strategies were
identified in fulfilling the mission of education in the path of community-
oriented and entrepreneurship in universities, and among them, the content
validity of 15 strategies was confirmed and introduced as the most effective
strategies. After analyzing the data, the strategies were classified into four
different levels and the ISM graph was plotted according to the relationships.
By examining the relationship between these strategies, it is noteworthy that
the achievement of the majority of them affects and is also affected by the
realization of others. Therefore, it can be concluded that the policy makers,
who have set their goal to achieve community-oriented and entrepreneurship
in the university and the transformation of the educational structure, need to
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avoid a linear view and based on a systematic view, take the necessary
measures to realize all the mentioned strategies. Determining the relationships
between strategies and the types of strategies can help to better understand the
issue and adopt appropriate policies and actions to fulfill the mission of
education in entrepreneurial university.

Keywords: Education mission, entrepreneurial university, Interpretive
Structural Modeling (ISM), Iran.

Introduction

In the modern age of the knowledge economy, entrepreneurial universities
play a vital role in driving creativity, innovation, and economic growth
(Fayolle & Redford, 2014). The new demanding role of universities has
emerged concerning the development of knowledge workers and
entrepreneurs, collaboration with private business companies and the public
sector, and driving regional, social, and community development
(Leydesdorff & Meyer, 2006; OECD, A Guiding Framework for
Entrepreneurial Universities, 2012). To fulfill these demands, universities
need to redefine their strategies and institutional configuration (La Pa,
Morales, & Alonso, 2006), referred to as the entrepreneurial modernization of
universities.

The urge for universities to become more entrepreneurial is inevitably more
pronounced in the developing country context (Fraser, 2012). Researchers
argue that the entrepreneurial movement in higher education in developed
countries has been the result of a “Triple Helix’ strategy of universities,
government, and industry to generate innovation out of academic knowledge.
However, in developing countries, it is a prerequisite in their struggle for
survival under several compulsions (La Pa, Morales, & Alonso, 2006).
Examples of these pressures are: reduction in public money (Mowery, Nelson,
Sampat, & Ziedonis, 2001); ICT infrastructure deficiencies (Fraser, 2012;
Adair, 1995); the raising imperative massive demand for higher education
(Fraser, 2012); growing privatization (Fraser, 2012); need for income sources
diversification (Shah, Shahjehan, & Afsar, 2019; Bernasconi, 2005; Bercovitz
& Feldman, 2006); the advent of multinational higher education institutions
(Fraser, 2012), and the pressure to increase the number and significance of the
outcomes of public investment in science (Lazzeretti & Tavoletti, 2005).

Not only do the drivers of moving toward entrepreneurial university differ in
developed and developing countries, but also the path and factors facilitating
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it and the challenges thereof are different; see, for example, La Pa, Morales,
& Alonso (2006), Shah, Shahjehan, & Afsar (2019), Mok (2013). These
differences demonstrate the necessity of further studies on the
conceptualization of manifesting entrepreneurial universities adequate to the
developing countries.

This study aims to design the model of the educational strategies to carry out
the universities’ education mission in this transformation in the context of
Iran. Education has long been the mission of universities, which, following
this change in the role of universities, calls for evolving. The main objectives
of the study are:

e to identify effective educational strategies for an entrepreneurial
university,

o to establish contextual relationships among the identified strategies,

e to classify the strategies depending upon their driving and dependence
power, and

o to develop the structural model.

It uses the interpretive structural modeling (ISM) technique to this end.

Methodology

The Interpretive Structural Modeling (ISM) is a well-established methodology
for identifying relationships among specific items which define a problem or
an issue (Attri, Dev, & Sharma, Interpretive Structural Modelling (ISM)
approach: An Overview, 2013). The various stages of the ISM technique used
in this study can be summarized as follows: Step 1. Identifying and listing all
the related strategies, Step 2. Constructing reachability matrix and correcting
for transitivity and constructing the final reachability matrix (RM). Step 3.
Partitioning the RM into different levels, Step 4. Analyzing dependence and
driving power of strategies (clustering diagram), and Step 5. Developing ISM
digraph.

Findings and Discussion

Stepl. Identifying and listing all the related strategies

The list of educational strategies is defined by certain scholars (Samandar Ali
Eshteahrdi, Goodarzi, & Ghorbani, 2022). They systematically review the
Iranian literature. Focusing on lIranian literature, they consider not only
dimensions mentioned by international researchers but also local dimensions
in the context of Iran. The study uses a framework synthesis approach to elicit
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a conceptual framework. It also uses a focus group approach to identify
educational strategies corresponding to the framework. The conceptual
framework consists of three key dimensions (students, staff, and institution),
nine categories, and eighteen sub-categories. Corresponding to the sub-
categories, the focus group identified twenty-three strategies, see Figure 1. In
this study, we tested the content validity of the twenty-three strategies using a
focus group, consisting of 8 experts in the field. As the result, fifteen strategies
were selected as effective strategies.
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Figure 1. Conceptual framework of strategies for fulfilling the education
mission in the entrepreneurial university

Step 2. Constructing reachability matrix (RM)

To construct a reachability matrix, a questionnaire was prepared and filled by
5 experts. It consists of a 15*15 square matrix of strategies in which experts
were asked to identify the type of relationship between them: 1 (0) means that
strategy i does (not) affect strategy j. To aggregate the opinions, we used the
frequency (mode) to form the initial matrix.

The final reachability matrix is constructed from the initial reachability matrix
taking into account the transitivity rule, which states that if a variable 'A' is
related to 'B' and 'B' is related to 'C' then 'A' is necessarily related to 'C".
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Table 1 shows the reachability matrix. The black numbers are defined by
experts and the red numbers are the values corrected by the transitivity rule.
In this table, the driving power of a particular source is the total number of
strategies (including itself) that it influences. Dependence is the total number
of strategies (including itself) that may help influence its realization. These
driving power and dependency values will be used in the classification of
strategies to draw a clustering diagram.

Table 1. Reachibility Matrix

El: : 1 11 1 0 1 0 0o 1 0 1 1 1 11
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Step 3. Partitioning the RM into different levels
From the final reachability matrix, the reachability and antecedent set for each
barrier are found. The result of this step is used to construct the ISM model.

Step 4. Clustering diagram

Figure 2 illustrates the Clustering diagram. The aim of this diagram is to
analyze the driver power and

dependence power of the strategies. The strategies are classified into four
clusters:

1- Autonomous cluster consists of those strategies that have weak driver
power and weak dependence. These strategies are relatively disconnected
from the system.

2- Dependent cluster consists of the dependent enablers that have weak
driver power but strong dependence.

3- Drivers cluster consists of those strategies having strong driving power
but weak dependence.
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4- Linkage cluster consists of strategies that have strong driving power but
also strong dependence. In other words, any action on these strategies will
have an effect on the others and also feedback on themselves.

None of the studied strategies are located in autonomous or dependent

clusters. Instead, the majority of them are located in the Linkage cluster.

Strategies 7 and 12 are the exceptions that are located in the Drivers cluster.

15 Str.12 Str.10 str.14 Str.13

14 Str.11

13 Linkage Str.8 Str.6

12 Drivers Str.15

11 Str.7 Str.l Str.d Str.5
. 1o Str.2 Str.3
29 str.9
g s
g7
'*é 6

5

4 Autonomous Dependent

3

2

1

0

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Dependence

Figure 2. Clustering diagram

Step 5. Developing ISM digraph

From the final reachability matrix (Table 1) and level partitions (step3), ISM
digraph is generated as shown in Figure 3. The strategies are partitioned into
four levels. The relation between them are shown by arrows.
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Figure 3. ISM-based model for educational strategies in Entrepreneurial
Universities

Conclusion and discussion

The study used Interpretive Structural Modeling (ISM) to find the contextual
relation between the educational strategies of an entrepreneurial university in
the context of Iran. Based on a prior study, twenty strategies were identified
based on a systematic literature review of Iranian research and using a focus
group. Testing the content validity of them, fifteen strategies were selected as
the most effective strategies in the context of Iran. Based on the ISM-based
model, strategies are divided into 4 levels that show their priority. The three
institutional strategies (12, 10, and 14) are defined as the highest level.
Although, analyzing driver power and dependence power of the strategies
indicate the majority of these strategies have strong driving power but also
strong dependence. In other words, any action on these strategies will affect
the others and also feedback on themselves. Thus, in the path of the
transformation to entrepreneurial education, it is essential to look at the
realization of these strategies from a systematic view. That is, the realization
of all these strategies is important as they influence and are influenced by each
other.
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It is essential to consider the fact that the realization of these strategies requires
the coordination of decision makers in not just the university level but also
upstream institutions such as Ministry of Science, Research and Technology
and Supreme Council of the Cultural Revolution. Coordination of governance
in these two levels is essential to fulfill entrepreneurial education mission of
universities.

In other words, although many universities around the world have organically
transformed to entrepreneurial universities (what is the so-called bottom-up
approach), see (Tiemann, Fichter, & Geier, 2018; Boh, De-Haan, & Strom,
2016), due to the higher education structure in Iran, the adoption of a top-
down approach (or combined) is necessary in order to create and facilitate the
transformation of Iranian universities towards more engaged and
entrepreneurial universities. For example, even though some actions have
been taken by the universities, the full implementation of some of these
strategies at the university level is not relevant and it is necessary to consider
the necessary measures at the level of the Ministry of Science and the Council
of the Cultural Revolution is essential; such as Strategy 1. Reforming student
admission system with a focus on innovation, entrepreneurial societal criteria
(especially postgraduate education); Strategy8. Regulations for the promotion
of faculty members based on entrepreneurial criteria; Strategy 9. Providing
autonomy in adopting methods, resources, and collaborations for
entrepreneurial teaching; and, Strategy 13. Establishment of a new financing
system and salaries payment based on entrepreneurial actions and industry-
university collaboration.
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