International Journal of Commerce and Management Studies (I/CAMS)

Peer Reviewed, Indexed Journal, ISSN 2456-3684
Vol.7, No.4, 2022, www.ijcams.com

Designing And Presenting a Model for The Development of
Human Capabilities with An Interpretive Structural
Approach

Mahdi Jalali Zamanit

Department of Management, Semnan Branch, Islamic Azad University, Semnan, Iran

M.Zamani@semnaniau.ac.ir

Hadi hematian?

Department of Management, Semnan Branch, Islamic Azad University, Semnan, Iran

H.hematian@semnaniau.ac.ir

Ehtesham Rashidi®

Department of Management, Semnan Branch, Islamic Azad University, Semnan, Iran

E.rashidi@semnaniau.ac.ir

ABSTRACT

One of the important tools for the survival of the
organization and achieving the desired goals and
missions is the human element. The role of man in the
organization and the way that one looks at him will
have a significant contribution to the success or failure
of the organization. In the meantime, the capable
human resources have a special place, both as the main
capital in each organization and as the user of other
resources and facilities. The statistical population
consists of capable experts and administrators of
medical universities. In this research, the strategy of
data foundation theory and fuzzy Delphi technique has
been used to identify the criteria. In order to review
and classify the criteria, interpretive structural
technique (ISM) and model presentation with
structural equation technique (SEM) based on Smart
PLS software has been modeled. The present study
consists of 9 dimensions, 23 components and 80
indicators, respectively, which are relatively

comprehensive and complete model in terms of
dimensions, components and indicators. Human
capabilities with the organization's macro strategies
have an important role in improving the performance
of organizations and institutions and can be considered
as a suitable way to achieve competitive advantage.
Therefore, by using the technique of structural
equation, the proposed model for the development of
human resource capabilities was proposed.
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Organizations have goals that according to the
environmental effects, must be designed a
suitable organization to achieve the desired goals,
and considering the extent of the issues and
factors affecting them, have the best performance
in this complex and changing environment. [1]
Process models are more developed based on
gualitative and subjective approaches. The
purpose of this article is to show how to design a
process model with a combined method including
the interpretive structural modeling technique
and action research. [2] Today, the customer is
known as the most important source of
knowledge for organizations [3], these
organizations  usually  plan  their  own
organizational processes in the attracting,
developing and applying knowledge, and this
issue will not be possible except by improving the
level of individual capabilities of employees.
Research shows that human abilities play an
important role in improving the performance of
organizations and institutions. Capabilities play a
very important role in how to manage the
development of capabilities and task skills [4],
aligning with the strategic plans of organizations
[5] as well as organizing and integrating what
these  organizations achieve. [6] More
comprehensively, that how organizations
function in a competitive environment has caused
the research in the field of capabilities to become
one of the most important schools that can be
cited when researching in the field of strategic
management. [7] Any organization that wants to

progress and be dynamic and successful in
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today's rapidly changing market needs the

development of human capabilities.
Organizations can progress and achieve success
only through their efforts and human capabilities.
Another key factor in the success of organizations
is the participation of employees and the social
responsibilities. Therefore, it is important to
understand the reactions of employees in such
activities [8]. Interpretive structural modeling is
an interactive learning process that deals with the
relationship between the concepts of a problem
through the interpretation of the opinions of a
group of experts, and creates a comprehensive
structure of a complex set of concepts and, in
addition to specifying the precedence and delay
of the influence of elements on each other, it
determines the direction and intensity of the
relationship between the elements of a complex
set in a hierarchical structure [9]. In fact, using
this method, the impact of a structure on other
structures is checked. Therefore, it is possible to
identify the relationships of the structures and
provide a structural-interpretive model of the
structures. Research shows that human abilities
play an important role in improving the
performance of organizations and institutions.
[10] Therefore, the development of human
resources capabilities in line with the
organization's macro strategies can be considered
as a suitable solution to achieve a competitive
advantage for organizations in this complex

environment. [11].
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Methodology: The variables used in the model
include 9 factors of employment potentials,
specialized potentials, organizational potentials,

cognitive characteristics, performance
improvement, motivational and emotional
characteristics, competitive advantage,

productivity capabilities, and psychological
characteristics that deal with the views of 12
experts on 80 indices through the screening and
selection the final indices using the fuzzy Delphi
technique (spectrum of 7 degrees) and in 3
rounds, and the mentioned variables were
extracted. The next step is to aggregate the
opinions of experts. To aggregation, a set of
triangular fuzzy numbers has been considered as
minimum |, and geometric mean m, and

maximum u.
Relationship 1

Ficr = (min{l}, n{m} , max{u})
Relationship 2

Ficr = <min{l}, {ZTm},max{u}>

Relationship 3

ru = ({2} B} 2

Each triangular fuzzy number resulting from the
aggregation of experts' views for the jth index is

shown below as:
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M; = Y1z, Xi
U]' = max(Xi]-)

The index i refer to the expert people. So that

Xij: the evaluation value of the ith expert from the

jth criterion

L;: the minimum value of evaluations for the jth

criterion

M;: the geometric mean of the assessment value
of experts from the performance of the jth

criterion

U;: the maximum value of evaluations for the jth

criterion

The fuzzy mean and the de-fuzzing output
extracted from the values of the indices indicate
that the de-fuzzed value greater than 0.7 is
accepted and any index with a score lower than

0.7 is rejected.

In the Interpretive Structural Modeling (ISM)
method, the effective and essential factors are
first identified, and then the relationships
between these factors and the way to achieve
progress by these factors are presented.
Structural-interpretive  modeling  helps in
identifying the internal relationship of variables
and it is a suitable technique for break down and
prioritizing and analyzing the effect of one
variables. [12] This

methodology is a tool by which the group can

variable on other

overcome the complexity between the elements

The steps of implementing the ISM technique are as described in Figure No. 1.
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Determining the variables used in the model

Obtaining the structural matrix of internal relations of variables (SSIM)

Determining the level and priority of variables

Obtaining the access matrix

Adapting the access matrix

Figure 1. Implementation steps of ISM technique

Determining the variables used in the model: these variables are the same 9 factors extracted from the

fuzzy Delphi technique.

Structural self-interaction matrix (SSIM): This matrix is with the dimensions of the variables, which

the variables are mentioned in its first row and column in order. Then the two-by-two relationships of the

variables are formed using four modes of conceptual relations

Table 1. Signs and symbols used to identify relationships

V A X 0
Variable i has an effect | Variable j has an Two-way no relationship
on j effecton i relationship
(i, j) 1 0 1 0
(i, i) 0 1 1 0

In this matrix, the experts consider the criteria in pairs with each other and respond to the paired

comparisons accordingly, that is, in each comparison two criteria from the letters of O.X.A.V are used

based on the definitions.

Table 2. SSIM self-interaction structural matrix
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The matrix obtained in this step shows which variables a variable affects and from which variables it is
affected.

Access matrix: The access matrix is obtained by transforming the self-interaction structural matrix into a
two-valued matrix of zero and one. To extract the reachability matrix, in each row of the self-interaction
matrix the number one is used instead of X and V symbols and zero is used instead of A and O symbols.
The obtained matrix is called the initial reachability matrix. The entries of the main diameter are equal to

one.

Table 3. access matrix of research variables

R, O O O© B +»r O B~ B
P P P O P P P
R O + + r P+ B P O
R O O + P P P P
o O ©o O ~Hr P P = BB
O O o o o +» o +» o
o O o o o +» +» P+ o
O O o o o o o +» o
o O o o o Fr kB B B

Accommodating the access matrix: After the initial access matrix is obtained, its internal compatibility must
be established, in other words, the cells marked with * are the relations that have been established in the
accommodated matrix. One of the possible strategies to calculate different paths from i to j is to access the

T matrix. The access matrix T is accommodated using the following Boolean rules:
0+0=0

0+1=1;1+0=1

1+1=1

Therefore, to calculate the access matrix (T) we have:
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1;if there exists a path from the variable one to variable two

_ n-1. 4+  —
T =U+D)"; t {0; in otherwise

The way of obtaining the access matrix is by using Euler's theory in which we add the adjacency matrix to

the unit matrix. Then we raise this matrix to the power of n, if the entries of matrices do not change.
Determination the final access matrix

A+1
LH=H+I:]ﬂ

Matrix A is the initial access matrix of the identity matrix and final access matrix. The operation of raise to
the power of the matrix is done according to Boolean rules.

Table 4. The final access matrix of research variables

1 1 1* 1 1 0 0 0 1-

1 1 1 1 1 1 1 1-

1* 1 1 1 1 0 1 0 1-
1 1 1 1 1 1 1 0 1-

1 1% 1 1 1 0 0 0 o-

0 1 1 0 0 0 0 o-

0 1 1 1 0 0 0 0 o-

0 1 0 0 0 0 0 0 o-

1 1 1 1 1 0 0 0 o-

Determining relationships and leveling of dimensions and indicators:

To determine the relationships and leveling of the criteria, the set of outputs and inputs for each criterion

should be extracted from the reachability matrix.
- Access set (row elements, outputs or affecting): Variables that can be reached them through this variable.

- Prerequisite set (column elements, inputs, or affected): Variables through which can be reached to this

variable.

Page3 3


http://www.ijcams.com/

International Journal of Commerce and Management Studies (I/CAMS)
Peer Reviewed, Indexed Journal, ISSN 2456-3684
Vol.7, No.4, 2022, www.ijcams.com

- The set of outputs includes the criterion itself and the criteria that are affected by it. The set of inputs
includes the criterion itself and the criteria that affecting it. Then, the set of two-way relations of the criteria
is specified. For the variable C;, the access set (output or effects) includes the variables that can be reached
through the variable C;. The prerequisite set (inputs or affecting) includes the variables through which can
be reached the variable C;. After determining the access set and the prerequisite set, the intersection of the
two sets is calculated. The first variable for which the intersection of the two sets equals the accessible set
(outputs) will be the first level. Therefore, the elements of the first level will have the most effecting in the
model. After determining the level, the criterion whose level is known is removed from the whole set and
the set of inputs and outputs is formed again and the next variable level is obtained. This process continues

until all indices are removed.

Table 5. Determining relationships and leveling of dimensions and indicators

C01,C02,C03,C04
C02 C02
Co03 C02,C03,C04
C04 C02,C04

C05,C09 C01,C02,C03,C04,C05,C09
C06,C07 C01,C02,C03,C04,C05,C06,
C06,C07 C01,C02,C03,C04,C05,C06,

Co8 C01,C02,C03,C04,C05,C06,
C05,C09 C01,C02,C03,C04,C05,C09

W P NN W o o NS

In order to better understand the decision-making, the interrelationships and impacts between criteria and
relationship of the criteria of different levels in the influence-dependency power analysis chart are shown
by the managers. In order to determine the key criteria of the power of influence - dependence, the criteria

are formed in the final access matrix (Table No. 4).
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Co9
COs

Influence power

Cos

CO8

dependence rate
Chart 1. Influence power and dependence rate (MICMAC output)

Using the Smart PLS software output, the summary of the results related to the standard factor load of the
variables has been presented, and the t-statistics and bootstrapping value to measure the significance of the
relationships have also been provided. Factor load is a value between zero and one. If the factor load is less
than 0.3, the relationship is considered weak. A factor load between 0.3 and 0.6 is acceptable, and if it is
greater than 0.6, it is very desirable. Therefore, according to the information extracted from the PLS
software, all the standard factor load of the variables are within the acceptable and very favorable range. In
this study, the bootstrapping method was used, which gives the t statistic. At the 5% error level, if the
bootstrapping statistic value of t-value is greater than 1.96, the observed correlations are significant.
Therefore, with 95% confidence, it can be claimed that all independent variables have a positive and

significant effect on dependent variables.
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Table 6. Summary of research hypothesis test results using PLS software output

Hypotheses independent | dependent variable factor load | tstatistic | result
variable

Hypothesis 1 | specialized organizational potentials | 0.885 9.879 confirmed
potentials

Hypothesis 2 | specialized cognitive characteristics | 0.830 9.186 confirmed
potentials

Hypothesis 3 | organizational | employment potentials 0.453 3.945 confirmed
potentials

Hypothesis 4 cognitive employment potentials 0.415 3.739 confirmed
characteristics

Hypothesis 5 | employment motivational and | 0.723 6.383 confirmed
potentials emotional characteristics

Hypothesis 6 | employment psychological 0.792 9.442 confirmed
potentials characteristics

Hypothesis 7 | motivational performance 0.734 9.001 confirmed
and emotional | improvement
characteristics

Hypothesis 8 | psychological | competitive advantage 0.826 6.506 confirmed
characteristics

Hypothesis 9 | performance productivity capabilities | 0.369 3.882 confirmed
improvement

10 competitive productivity capabilities | 0.506, 5.802 confirmed
advantage

Discussion and Conclusion:

The main goal of this research is to design and
present a model for the development of human
capabilities with an interpretative structural
approach. To achieve this goal, first the affected
factors and indices effecting on the development
of human capabilities of human resources have
been determined, then these factors and indices
have been evaluated and screened. In line with the
organization's  macro  strategies, human
capabilities play an important role in improving
the performance of organizations and institutions
and can be considered as a suitable solution to
achieve a competitive advantage. This issue has

been compared with some domestic and foreign

researches, which, while the model of this
research has its components and indicators, it has
identified and calculated a number of new
components and indices, which is a strong point
for this research. The reviewed research and
related to the excellence of human resources
showed that, firstly, the research conducted was
not systematic; i.e. 9 factors affecting the
development of human resources have not been
identified and mentioned; secondly, they have not
deal with the issue of human resources
development from all aspects such as individual,
family, social, occupational, cultural, economic,
physical, etc., while in this research, all the

aforementioned aspects have been addressed and
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the indices and the components have been
identified for each one that show the
comprehensiveness of the model. Based on the
interviews conducted and the review of studies
with experts and managers of medical sciences
universities, 9 main categories, 23 sub- categories
and 80 codes were identified. Employment
potentials have three sub- categories of
unintelligible job, lack of knowledge of talented
and expert people and unequal conditions;
specialized potentials have two categories of
managerial conflicts and individual conflicts;
organizational potentials have three categories of
organizational structure, communication and
organizational technology, and organizational
training; cognitive characteristics have three
categories of clear imaging of the labor market,
clarification of the organizational selection and
revision in the employment strategies; improving
performance have three sub- categories of
human  resource,

empowering improving

organizational processes and performance
evaluation; motivational and emotional features
have two categories of  strengthening
organizational relationships and strengthening
individual and organizational motivation;
competitive advantage have two categories of
balance of employment system and fair
distribution of responsibilities; productivity
capabilities have three sub- categories of
managing path management, creating functional
stability and empowering human resources; and
psychological characteristics have two categories

of compatibility of moods and work environment
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and individual creativity. In order to determine
the validity (verifiability) of the findings, three
techniques include data collection from multiple
sources, analysis of negative cases and flexibility
of the method were used. Data sources are varied
and the alignment is applied. In analyzing the
negative cases of the interviews, the researcher
has resolved the contradictory explanations
interpreted in the data. Also, the interview
program has been re-evaluated many times and
its content and processes have been reviewed and
the interpretations, suggestions and findings have
been completely flexible. The results of the
guantitative part of the research indicate that the
findings of the qualitative part have been fully
approved by the experts. It should be explain that
the indices show that the users have confirmed
the above model without removing any of the
indices, and the findings of the quantitative part

are objectively valid for the qualitative part.

The results of the research include the description
of the human resources capabilities development
model with the PLS partial least squares
technique and the analysis of the results of the
influence-dependence matrix. The development
model of human resources capabilities is obtained
from the review and analysis of the relationships
and leveling of dimensions and indices according
to table number (5). In other words, by combining
the relationships of dimensions and indicators,
the interaction network diagram can be turned
into an integrated model of human resource

development. The final pattern of the levels of the
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identified variables is shown in the figure below.
In this diagram, only the meaningful relationships
of the elements of each level on the elements of
the bottom level, as well as the meaningful
internal relationships of the elements of each row,

are considered.
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productivity potentials (C08)

T

competitive advantage (C07)

performance improvement (C06)

1

\

psychological characteristics(C09)

)

motivational and emotional characteristics(C05)

)

employment potentials(C01)

cognitive characteristics (C04)

organizational potentials(C03)

specialized potentials (€02)

Human resource capabilities development model

In the mentioned model and according to the
output of ISM

potentials are the basis of the model and are at the

calculations, productivity
first level because it affects all other dimensions.
The variables of performance improvement
(C06) and competitive advantage (C07) are in the
second level, which is indicated by a double
arrow. The variables of psychological
characteristics (C09) and motivational and

emotional characteristics (C05) are in the third

level which these two variables are also shown
with a double arrow. The variable of employment
potentials (C01) is in the fourth level, the
variables of organizational potentials (CO3) are in
the fifth level, and cognitive characteristics (C04)
are in the sixth level, and finally, specialized
potentials (C02), the most basic element of the

model, are at the seventh level.
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In order to determine the key criteria of influence
-dependency power, the criteria are formed in the

final access matrix.

In this analysis, the variables are divided into four

groups of autonomous, dependent, linked

(interface) and independent.

Autonomous: Autonomous variables have a low
degree of dependence and direction power. These
criteria are generally separated from the system
because they have weak connections with the
system. A change in these variables does not

cause a serious change in the system.

Dependent: Dependent variables have strong
dependence and weak direction; basically, these
variables have high affecting and low affected on
the system.

Independent: independent variables have low
dependence and high direction, in other words,
high affecting and low affected are the

characteristics of these variables.

Linked: Link or interface variables have high
dependence and high direction power, in other
words, the affecting and the affected of these
criteria is very high, and any small change on
these variables causes fundamental changes in the

system.

Based on the power of dependence-influence, a
group of variables that are among independent
variables, such as specialized potentials (C02),
are placed in the stimulus subgroup and have the

greatest effect on capacity building, these
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variables have high influence and little
Another  group
(dependent variables) such as productivity

dependence. of variables
capabilities (C08) have a high degree of
dependence and low influence power, which are
the results of the product development process
and are less likely to become the basis of other
variables. The variables of cognitive
characteristics (C04), organizational potentials
(C03) and employment potentials (CO01) are
independent variables, in other words, these
variables have low dependence and high
influence. The variables of competitive
advantage (C07) and performance improvement
(C06) are located in the other side which is a
subset of dependent variables, and their
characteristics include high dependence and low
power of influence. Regarding other variables, it
should be noted that the variables with equal level
mean that they have mutual interaction with each

other.

According to the results of the research, the
"specialized potentials™ factor is the most basic
factor in the development model of human
resources capabilities of Razavi Khorasan
universities of medical sciences, which should be
given serious attention by the managers of this
field. The results of this research will help
managers and policy makers to choose a more
suitable way for the development of human

resources and the improvement of its capabilities.
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This research has been confirmed by other
researchers such as Nowrozi et al. (2017) and
Kushki Jahormi et al. (2016).

According to the factors identified in this
research, the following suggestions are provided
for the implementation and development of the

human resource capabilities model:

- it is necessary to create a cultural transformation
in the training of human resources to strengthen
the values, capabilities, needs and mechanisms
required by the organization and accordance with
the moral charter of the employees.

- Eradication of organizational harms can be
institutionalized in organizations to improve the

productivity of the organization and workforce.

- Emphasis on the factors that enhance job
satisfaction in the organization through revising
the payment system and matching salaries with
costs, implementing the job classification plan
and delegating responsibility to the workforce
based on talents, capabilities, abilities, experience

and expertise also seems necessary.

-Realistic evaluation of employees and taking
into account the specified criteria in career
mobility and promotion and creating confidence
in the organization regarding career advancement

can help organizations to achieve their goals.

- Designing methods of encouragement and
punishment in the work environment in order to
increase the productivity rate, reduce negligence,

escape from work and irresponsibility in the work
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environment are other effective factors for the
success of organizations in the use of the
efficiency and capabilities of employees in the

organization.

- The model presented in this research is related
to the development of human resources in the
universities of Razavi Khorasan province.
Therefore, with a few changes, it can be adapted
and used for other areas. Therefore, it is
suggested that the proposed models be examined

separately.

- The impact of effective factors such as
centralized organizational structure, hierarchy of
the administrative system, rules and regulations
from top to bottom, etc. in the implementation of
the model of human resources development in

universities should be investigated.

In this research, it has always been tried to
propose and present suggestions according to the
results of the literature review and the findings of
the analysis of interviews and questionnaires and
the limitations of the research, so that on the one
hand, the relevant officials and decision-makers,
by using these suggestions, while planning and
making the necessary policies, take the necessary
executive actions, and on the other hand, be a
guide for researchers who intend to conduct
research in this field, and they examine the issues

that have not been addressed in this research.
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