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Abstract

Background: This research aimed to design and validates a digital leadership model in the
education system.

Methods: This research was a case study with a mixed qualitative-quantitative approach. The
statistical population in the qualitative section was 23 experts in education organization, and in
the quantitative section, it was 400 education organization employees in Sistan and Baluchestan
province. After semi-structured interviews and qualitative content analysis in MAXQDA
software, interview coding was done and primary and secondary categories of the research
were identified. The causal relationships between categories were identified by structural-
interpretive modeling method and MICMAC software and the model was validated by using
the partial least squares technique and SMART PLS software.

Results: A total of 39 secondary categories were categorized into 7 primary concepts including
leadership, technological infrastructure, governance structure, strategy development, policy-
making, human resource management and digital culture. It was found that governance
structure and digital technology infrastructure, as the underlying variables of digital leadership
model, directly affects "digital strategy formulation" and digital strategy affects "human
resource management” and "digital policymaking”. "Digital culture” can also be
institutionalized in the organization through digital policymaking and human resource
management, and finally "digital leadership” can be achieved.

Conclusion: The present study results can be used by relevant managers in today's dynamic
environments that pursue the establishment of digital leadership model in the Iran’s education
system, especially in Sistan and Baluchestan province.
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Introduction

onsidering  the  impact  of
digitalization on employees and the
organization, any action requires
alignment between technology, process and
employees, and digital leadership (1). In a

digital organization, leadership gaps are
considered among important challenges
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(2). Transformational leadership leads to
acceptable results in the organization (3)
and digital transformation justifies them by
filling the gap between user expectations
and the real value given to him or her (4).
Digital technology is a set of extensive
transformations  and changes in
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organizations and businesses in the areas of
activities, processes, capabilities and
business models. It allow them to take
advantage of opportunities arising from the
development and promotion of technology
and the resulting changes in their
development in different communities and
in line with their strategies and priorities
(5).

The education system is one of the
important areas in any country that needs to
keep pace with digital developments.
Education system management in the
digital age requires new attitudes, skills and
knowledge that are gained from the
experience of today's situations. This style
of leadership seeks to adapt to digital-
oriented situations and conditions (6).
Studies on health inequalities suggests that
the lower the level of education, the worse
the health status, since education is one of
the strongest indicators of one’s socio-
economic status. Also, public policy
interventions that consider educational
deprivation and awareness have a great
impact on combating poverty and creating
a desirable impact on health by providing
public education and health (7).

In the digital transformation of schools, the
focus is not only on e-learning methods, but
also the management approach of
educational organizations should be
changed fundamentally. These changes
should be at the top of the organizational
pyramid, and managers should be at the
forefront of the transformation toward
digitalization. The implications of these
developments are ultimately reflected in the
increased capability of students (8).
Educational leadership, especially digital
leadership, is a key issue in modern
educational ~ design.  Providing  an
appropriate answer to this question requires
an interactive relationship between digital
leadership and educational management.
Such a relationship can be established by
identifying the appropriate infrastructure

(9).
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At current, there is no standard package of
digital leadership and the Iran’s education
system, which is responsible for developing
the talents, needs a fundamental
transformation and change (10). Hence, the
present study aimed to provide a model of
digital leadership to improve the services of
education system in  Sistan and
Baluchestan.

Methods

The fundamental method was used in this
study. It was conducted based on a mixed
approach of qualitative (interview) and
quantitative  (survey). The statistical
population in the qualitative section
included education experts of Sistan and
Baluchestan province. Sample of the study
was selected using purposeful and non-
probabilistic method. The sampling process
continued until theoretical saturation was
reached. In this regard, in-depth and semi-
structured interviews were performed with
23 experts. In the qualitative phase, experts
of education organization of Sistan and
Baluchestan province who had academic
education were used. Based on the
Cochran's formula for an unlimited
population, the sample size was estimated
at 384 people, which was increased to 400
people given the probability of dropout in
samples.

To provide a model of digital leadership in
the Iran’s education system, in the analysis
of research data, qualitative content
analysis in MAXQDA software was used.
In the interviews, construct validity was
established through three tactics: 1. The
trinity of interview questions in the research
design through two or more practical
questions, so that the desired phenomenon
is examined from different angles. It means
that a qualitative researcher should not use
just one question to study the phenomenon
in question, but it is better to use several
questions to gain a deep understanding of
the topic. 2. Analysis of the negative cases
in which the interviewer tries to somehow
resolve the contradictory explanations
interpreted in the data. 3. Flexibility of the
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method: In this case, the researcher can re-
evaluate the interview program and review
its content and processes (content validity).

In qualitative research, external validity is
created through theoretical replicability in
the interviewee sample. Therefore, experts
in various fields were selected to ensure this
issue. Accordingly, external validity is
appropriate to the elimination or correction
of irrelevant dispersions. Reliability test
techniques in qualitative research include
accurately guiding of the interview to
collect data, develop structured processes
for conducting and interpreting convergent
interviews, and wuse a specialized
committee.

In this study, interpretive structural
modeling technique in MICMAC software
and its standard questionnaire were used to
identify and design the pattern of
relationships among the indicators. This
technique was used for structuring the
elements of indicators that were effective in
solving a problem (or improving a system).
Finally, the final research model was
validated using the partial least squares
technique in SMART PLS software.

Results

In the content quality analysis section, the
texts of interviews were used to identify
indicators related to the design and
validation of digital leadership model in the
Iran’s  education system. Interview
questions and the primary and secondary
categories extracted from the interview
texts are presented.

Interpretive-structural modeling

Structural Self-Interaction Matrix (SSIM)
was the first matrix in structural-
interpretive modeling used to identify the
internal  relationships  between  the
indicators based on experts' opinions and
views. The reachability matrix (RM) was
obtained by transforming the structural
self-interaction matrix into a zero-one dual-
value matrix. After entering the initial
reachability matrix by entering the
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transitivity in the variables, the final
reachability matrix was obtained using
Euler's theory in which the adjacency
matrix was added to the unit matrix. The
following formula shows the method of
determining  reachability  using  the
adjacency matrix (11):

Equation 1: Determining the final
reachability matrix

A+1

M=A+D"

Matrix A is the initial reachability matrix of
the identity Matrix M is the final
reachability =~ matrix.  Boolean  rules
(Equation 3) were used for exponentiation
operation.

Equation 2: Boolean rules
1x1=1;1+1=1

Thus, to ensure the secondary control
relationships and the final reachability
matrix, the digital leadership variables and
the set of outputs and a set of inputs for each
criterion were extracted from the received
matrix to determine the relationships and
level the criteria. The set of outputs
includes the criteria that were affected by it
and the set of inputs includes the criteria
that affected it the set of two-way
relationships of criteria presented in Table
1 Accordingly, the digital leadership (DL)
variable was placed in the Level: 1.

After identifying the Level 1 variable(s),
this variable(s) was deleted and the set of
inputs and outputs was calculated without
considering the Level 1 variable(s). The
communality set were identified and the
variables whose communality was equal to
the set of inputs were selected as the Level
2 variables. Digital culture (DC) variables
were placed at Level 2. The human resource
management  (HRM) and  digital
policymaking (DSM) variables were placed
at Level 3. The Digital strategy
development variable was placed at Level
4. Finally, the Digital Governance Structure
(DGS) and Digital Technology
Infrastructure (DTIS) variables were
placed.
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Table 1. Final reachability matrix of digital leadership variables and the Set of inputs and outputs to determine the level

Final reachability matrix of digital leadership variables

TRM DL DGS DC HRM DTIS DPM IiAS
Digital Leadership (DL) 1 0 0 0 0 0 0
Digital Governance Structure (DGS) 1 1 1 1 1 1 1*
Digital Culture (DC) 1 0 1 0 0 0 0
Human Resource Management (HRM) 1 0 1 1 0 0 1
Digital Technology Infrastructure (DTIS) 1 1 1* 1 1 1 1
Digital Strategy Development (DSM) 1* 0 1 1 0 1 1
Digital Policymaking (DPM) 1 0 1 1 0 0 1
Set of inputs and outputs to determine the level
Research variables Output: affect Input: being affected  Communality
. . DL, DGS, DC, HRM,
Digital Leadership (DL) DL DTIS, DSM DL
. DL, DGS, DC, HRM, DTIS,
Digital Governance Structure (DGS) DPM. DSM DGS, DTIS DGS, DTIS
Digital Culture (DC) DL, DC DGS, DCI’DEISIM‘ DPM, DC
DGS, HRM, DTIS,

Human Resource Management (HRM) DL, DC, HRM, DSM DPM, DSM HRM, DSM
Digital Technology Infrastructure DL, DGS, DC, HRM, DTIS,

(DTIS) DPM, DSM DGS, DTIS DGS, DTIS
Digital Strategy Development (DSM) DL, DC, HRM, DPM, DSM DGS, DTIS, DPM DPM
Digital Policymaking (DPM) DL, DC, HRM, DSM HRM, B-ls-:\j DPM, HRM, DSM

Digital leadership
Digital culture

/\

Digital policymaking

HR management

—_—

Digital strategy development

/\

Digital technological
infrastructure

digital governance structure

Figure 1. The initial model of digital leadership model in the Iran’s education system

at Level 5. The final model of the levels of
the identified variables is shown in Figure
1. In this figure, only the significant
relationships of the elements of each level
on the elements of the lower level as well as
the significant internal relationships of the
elements of each row have been considered.
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According to the structural-interpretive
modeling calculations, it was found that the
digital governance structure and digital
technology infrastructure  were the
underlying variables of the digital
leadership model. These variables are the
most influential model variables that
directly affect the “digital strategy
development”. Similarly, digital strategy.
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Table 2. Driving force and degree of dependence of research variables

Research variables

Degree of dependence

Driving force Level

Digital Leadership (DL)

Digital Governance Structure (DGS)
Digital Culture (DC)

Human Resource Management (HRM)
Digital Technology Infrastructure (DTIS)
Digital Strategy Development (DSM)
Digital Policymaking (DPM)

7 1 1

gL w N oo N

S BN S S
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development has an impact on "human
resource management” and “digital
policymaking". "Digital culture” can also
be institutionalized in the organization
through digital policymaking and human
resource management, and finally "digital
leadership™ can be achieved. In the ISM
model, the interrelationships  and
effectiveness between the criteria and the
relationship  between the criteria of
different levels are well shown, which leads
to a better understanding of the decision-
making space by managers. To determine
the key criteria of driving force and
dependence of the criteria in the final

L |

f-

reachability matrix is formed according to
Table 2.

Based on the dependence and driving force
of variables, a coordinate system can be
defined and divided into four equal parts. In
this study, a group of variables were placed
in the driving force subgroup. These
variables had high driving force and low
dependence. In the next group, dependent
variables were placed. They were the result
of the product development process and can
less be the basis for other variables.

The diagram of driving force-dependence
for the studied variables is shown in Figure
2:

u
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Figure 2. Diagram of driving force and degree of dependence (Micmac output)
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According to the dependence and driving
force diagram, the variables of digital
governance structure (DGS) and digital
technology infrastructure (DTIS) have high
driving force and are placed in the area of
independent variables. The variables of
digital strategy development (DSM),
human resource management (HRM) and
digital policymaking (DPM) had high
driving force and dependence, so they were
mediating variable. The variables of digital
culture (DC) and digital leadership (DL)
had high dependence and low driving force,
so they were considered dependent
variables and no variable was placed in the
first quarter that is independence region.

Validation of the model by using the partial
least squares method

|E35 H 0% H oy

[usal|n39|

A digital leadership model in the education system

The relationship of the studied variables is
tested based on a causal structure with the
partial least squares technique, which is
presented in Figure 3 and Figure 4.

between the variables by using the partial
least squares method (bootstrapping)

According to Table 3, with 95% confidence
level, the t-value is greater than 1.96, so the
observed relationships are significant.

According to Table 4, the average variance
extracted (AVE) is greater than 0.5, so
convergent  validity is  confirmed.

Cronbach's alpha of all variables is greater
than 0.7, so reliability is confirmed. The
value of composite reliability (CR) is also
greater than AVE and in all cases, it is
greater than the threshold of 0.7, so the third
requirement is fulfilled.
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Figure 3. Validation output of the model by using partial least squares method
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Figure 4. Significance of relationships
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Table 3. Summary of results of testing hypotheses

Mollazehi et al.

independent variable dependent variable Factor load Statistict ~ Result
Digital Governance Structure digital strategy development 0. 590 5.283 confirmed
Digital technology infrastructure  digital strategy development 0.403 3.021 confirmed
Digital strategy development Human resources management 0.775 9.338 confirmed
Digital strategy development Digital Policymaking 0.855 9.871 confirmed
Human resources management Digital culture 0.439 3.074 confirmed
Digital policymaking Digital culture 0.388 2.600 confirmed
Digital culture Digital leadership 0.620 7.442 confirmed

Table 4. Internal validity of digital leadership structures in the Iran’s education system

Main constructs AVE Composite reliability (CR) Cronbach's alpha
digital strategy development 0.620 0.882 0.831
Digital consulting line 0.729 0.931 0.906
Digital leadership 0.712 0.945 0.932
Digital technology infrastructure 0.774 0.932 0.903
Digital governance structure 0.675 0.936 0.920
Digital culture 0.658 0.895 0.828
human resource Management 0.507 0.853 0.789
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For redundancy and communality validity,
positive values indicate the appropriate
quality of the model. As shown in Table 5,
these values are obtained positive for all
research constructs. Also, the values of the
variables are generally obtained in the
range of 0.15 to 0.35 or greater than 0.35.
Therefore, the predictive power of research
constructs is estimated at moderate to
strong levels. The coefficient of
determination (R?) of the endogenous
constructs of the research model is
desirable. The digital leadership coefficient
value in the Iran’s education system is
reported at 0.395, which is an acceptable
value.

Table 5. Cross-validity values of redundancy and

commonality

20 90 -

88 835 so8

. 3 s} d 3 =3 c

Main constructs =2 SE 2213
23 53 273

S && <

digital strategy development 0.773  0.257 0.221
Digital consulting line 0.731  0.376 0.340
Digital leadership 0.384  0.359 0.323
Digital technology infrastructure - 0.421 0.385
Digital governance structure - 0.322 0.286
Digital culture 0.642  0.305 0.269
human resource Management 0.600 0.154 0.118

The most important index of model fit in
the least squares technique is the GOF
index. This index is calculated using the
following equation:

Equation 3

GoF = 2\/(?) x (Communality )

The value of goodness of fit in this study is
equal to:

The mean values of the coefficient of
determination ((R?) =) = 0.626

The mean values of the redundancy index
(Communality) = 0.313
GOF = ¥/0.626 x 0.313 = 0.443

The GOF index is 0.443, so the model has
a good fit.
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Then, based on the results of identifying
causal relationships between categories
using ISM method, digital leadership
variable was placed at Level 1, digital
culture variables were placed at Level 2,
human resource management and digital
management variables were placed at Level
3, digital strategy development variable
was placed Level 4 and digital governance
structure  and digital technology
infrastructure were placed at Level 5.
Finally, the validity of the model was
confirmed using the partial least squares
technique.

Discussion

According to the results of qualitative
content analysis for the indicators of the
digital leadership model in the Iran’s
education system, 7 primary categories and
39 secondary categories were obtained. The
main categories included digital leadership,
digital technology infrastructure, digital
governance structure, digital strategy
development, digital policy, human
resource management and digital culture .
The secondary categories of digital
leadership included digital mission, digital
vision, digital investment, core values of
the education system, ecosystem and data-
driven thinking, risk-taking, digital vision
and attitude. The results of the research
conducted by Aldawood et al., (9) and
Tamasoki (10), also refer to the
components of digital mission and vision
that are consistent with the results of the
present study. The secondary categories of
digital technology infrastructure are
educational hardware facilities, educational
software  facilities, integration  of
educational processes, creating digital work
environment. The results of research
conducted by Nabouti (12) also refer to the
components of educational facilities that
are consistent with the results of the present
study. The secondary categories of digital
governance structure are digital educational
organizational structure, digital change
management, digital educational content
management, digital information
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technology =~ management,  efficiency
improvement and cost reduction, digital
planning, digital performance monitoring
and evaluation. The results of studies
conducted by Nabouti (12) and Rith &
Netzer (13) also refer to the component of
digital information technology
management, which is line with the results
of the present study.

The secondary categories of digital strategy
development are digital creativity and
ideation, implementation of digital
innovation, digitization enablers, digital
information  technology strategy, and
digital strategies development. The results
of studies conducted by Hedayati & Naji
(14) and Stone & Lukaszewski (15) have
referred to the component of digital
strategies, which is in line with the results
of the present study. The secondary
categories of digital policy are policies,
digital organization, digital technology
team  formation, digital services
development, allocation of necessary
educational resources. The results of the
studies conducted by Guthrie &
Meriwether (16) and Tabarsa et al. (17) also
refer to the component of policy, which is
consistent with the results of the present
study.

The secondary categories of human
resource management are empowerment of
human  resources, increasing  the
individuals’ digital literacy, strengthening
the digital skills of individuals, increasing
the capacity of digital absorbing and
learning, identifying digital talent and
skills, providing digital education. The
results of the study conducted by
Malekzadeh & Sadeghi (18) also referred to
the component of digital learning, which is
consistent with the results of the present
study. The secondary categories of digital
culture are creating and increasing digital
awareness, innovative digital culture,
digitization of processes, establishing
organizational  digital  culture, and
increasing individual participation. The
results of studies conducted by Boudlaie et

This work is licensed under a Creative Commons
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al. (19) and Schwarzmdiller et al. (20) also
refer to the components of innovative
digital culture that are consistent with the
results of the present study.

Based on the recent survey of Gartner, 56
percent  stated that their digital
improvements make them more profitable
and efficient, indicating that 9 out of 10 IT
decision-makers claim that older systems
prevent them from using digital
technologies (21). In the digital age,
educational institutions and  higher
education have also undergone extensive
changes. The success of educational
organizations in the area of information and
communication technology requires a new
leadership style. This is not just a
recommendation to educational
institutions, but an unavoidable necessity.
If educational institutions do not revise
their management and leadership style, it
will create many consequences for the
society. Failure in education is not like
failure in other business institutions, and its
consequences affect the foundations of
society. Thus, moving towards digital
leadership in educational systems is a
necessity (22). Hedayati & Naji (14).
Digital transformation can be defined as the
application of technology in business,
which significantly improves
organizational performance. Digital
transformation is considered as changes
that are created due to digital technologies
and affect all aspects of human life (23).
The use of a transformational leadership
style in the country's education system is an
inescapable fact (24). Great leaders
understand that rapid change requires rapid
learning, and this learning comes from a
variety of sources and experiences. Most
importantly, great leaders believe that
people have the power to improve and
provide an environment model for learning
so that their entire team is challenged and
grows (25). It means that great leaders in
the digital age have come to understand
what data is relevant to their work,
appropriate and using it to help them make
decisions (26). Fundamental change in
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education should be based a well-
developed, new and operational plan agreed
by elites in both structural and content
dimensions of education by employing the
main agents. It is also appropriate to change
the consumption view to investment and
justice orientation based on the upstream
documents and 1404 vision.

Recommendations

The following recommendations are
presented based on the results of this study:

Regarding digital leadership, it is
recommended for education organization
managers of Sistan and Baluchestan
province develop digital vision, determine
the digital mission with digital investment,
and have a digital vision and attitude in
appointment of managers of this
organization. Regarding the digital
technology infrastructure, it IS
recommended to facilitate the ways of
achieving digital leadership goals in the
education system by creating coherent and
integrated educational processes that
ultimately lead to the creation of a digital
work environment.

Regarding the digital governance structure,
it is recommended for education
organization managers take the necessary
measures to strengthen the digital
educational organizational structure and
increase people's awareness of digital
change management, and improve the
efficiency by using digital educational
content management in line with digital
information technology management and
reduce costs. They can overcome the
challenges of digital leadership in the
education system by developing a digital
program along with monitoring and
evaluating digital performance.

Regarding the digital strategy development,
it is recommended for managers take
measures to enable digitalization and
digital information technology strategy.

Regarding the secondary categories of
digital policy, it is recommended for

This work is licensed under a Creative Commons
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managers develop policies and form a
digital technology team and to develop
digital services, and pave the way to
achieve positive results by allocating the
necessary educational resources.

Regarding human resource management, it
is recommended to increase the digital
literacy of people to increase the
empowerment of human resources and to
strengthen the digital skills of people to
increase the capacity of digital absorption
and learning. Since implementation of
digital leadership in the education system
depends on identifying digital talent and
skills and providing digital education,
achieving the goals of digital leadership
will not be far-reaching if the mentioned
measures taken correctly.

Regarding  digital  culture, it s
recommended for managers create and
increase digital awareness and digitize the
processes, establish an organizational
digital culture and, most importantly,
increase the participation of individuals in
education.

Conclusion

Since the success of educational
organizations in the area of information
technology, communication developing the
future human resources of societies
requires a new leadership style, it seems
that the results of this study can be used by
education managers in today’s dynamic and
complex environments by establishing a
model of digital leadership in the Iran’s
education system, especially education
organization in Sistan and Baluchestan
province.
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Appendix

Mollazehi et al.

Interview questions and the primary and secondary categories extracted from the interview

Interview questions

Row Questions

1 In your opinion, what are the primary components of the digital leadership model in the Iran’s
education system?

2 In your opinion, what are the secondary components of the digital leadership model in the Iran’s
education system?

3 In your opinion, what are the dimensions affecting the digital leadership model in the Iran’s
education system?

4 How do you evaluate the model of digital leadership in the Iran’s education system?

Primary and secondary categories

Primary category

Se

condary category

Digital leadership

. Digital mission

. Digital vision

. Digital investment

. Core values of the educational system

. Ecosystem and data-driven thinking

. Risk-taking

. Digital insights and attitudes

Digital technology infrastructure

X [(NO|OTIRR|WIN| -

. Educational hardware facilities

. Educational software facilities

. Integration of educational processes

. Creating a digital work environment

Digital structure and governance

. Digital educational organizational structure

. Digital change management

. Digital educational content management

. Digital IT management

. Improving efficiency and reducing costs

Digital strategic management

17. Digital programming

18. Monitoring and evaluating digital performance
19. Creativity and digital ideation

20. Implementation of digital innovation

21. Digitization enablers

22. Digital IT Strategy

23. Development of digital strategies

Digital policymaking

. Policies and policies

. Digital organization

. Forming a digital technology team

. Development of digital services

. Allocation of necessary educational resources

Human resources management

. Empowering employees

. Increasing people digital literacy

. Strengthening people digital skills

. Increasing digital absorption and learning capacity

. Identifying digital talent and skills

. Providing digital education

Digital culture

. Creating and raising digital awareness

. Innovative digital culture

. Process digitization

. Establishment of digital enterprise culture

. Increasing people participation

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License Social Determinants of Health, Vol.8, No.1, 2022

13


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

