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A B S T R A C T 

The purpose of this study was to present a model of factors affecting 
psychological operations of combat forces. To this end, the researchers 
referred to experts from the Iranian armed forces and collected data through 
in-depth interviews. Data obtained from fifteen interviews and relevant 
documents were coded and analyzed. The research employed a mixed-methods 
approach (qualitative and quantitative), and the DEMATEL technique was used 
to identify the levels of the model of factors affecting psychological operations 
of combat forces and to examine causal relationships among the criteria. This 
technique scores the intensity of relationships, examines feedback along with 
their importance, and accepts non-transitive relationships. The grouping of 
codes revealed twenty-nine components across five levels, including 
psychological operations training, virtual space management, societal 
psychological factors, psychological operations design, and the use of 
psychological operations tools. 
Conclusion: According to the findings, the proposed model can serve as a 
foundation for success in the psychological preparation of combat forces. In 
military environments, psychological operations are considered an integral 
part of mission planning and design and are regarded as highly important. 
Accordingly, the model of factors affecting psychological operations of combat 
forces was extracted and validated, the research framework was developed, 
and its goodness of fit was confirmed. 

  

 

 

Introduction 
Recent developments in information technology, 

along with the expansion of social networks and 

digital media, have transformed the traditional 

boundaries of psychological operations, making 

cyberspace the primary platform for many such 

operations (Taghipour & Jafari,2021). 

In today’s complex and rapidly changing world, 

psychological operations have gained a prominent 

position as one of the most influential tools in 

political, military, cultural, and social arenas. These 

operations, which aim to influence the attitudes, 

beliefs, and behaviors of target audiences through 

cognitive and communicative tools, have 

increasingly become a central concern of states and 

organizations (Nazari, 2017). 

Numerous studies indicate that neglecting the 

cultural and mental context of target audiences can 

render psychological operations ineffective or even 

lead to counterproductive outcomes (Paddock, 

2002). 

Therefore, the design of effective psychological 

operations requires the use of frameworks and 

models based on a comprehensive analysis of local, 

media-related, and psychological conditions of the 

audience. In this regard, Shahbazi and Shahabi 

(2011), in their study titled “Examining the Role of 

New Media in the Enemy’s Psychological Warfare,” 

emphasized the necessity of developing media 

literacy and establishing cognitive barriers against 

psychological operations. 

In the military domain, the concept of “morale” has 

always been regarded as a decisive factor in success. 

Leo Tolstoy refers to an X factor or the “spirit of the 

army,” while Mengelsdorf defines it as vitality, 

confidence, and the voluntary willingness to 

undertake difficult missions (Elyasi,2003). The 

destruction of this morale is one of the core 

objectives of the enemy’s psychological warfare. 
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Given the importance of this issue, the founder of 

the Islamic Revolution, Imam Khomeini (RA), 

stated: “The weapon of propaganda is more 

powerful than the weapon of war.” Moreover, the 

use of psychological operations dates back to 

ancient times, such as Gideon’s battle against the 

Midianites, where victory was achieved without 

direct confrontation by creating an illusion regarding 

the number of forces. 

A review of the research literature reveals that 

although valuable studies have been conducted on 

psychological operations within society, there 

remains a clear research gap in presenting a 

comprehensive model for preparing combat forces 

against psychological operations and for their 

effective utilization by the forces themselves. 

Accordingly, the main objective of the present study 

is to identify the influential factors and propose a 

conceptual model for psychological operations in 

the domain of combat forces. The main research 

question is: What are the factors affecting 

psychological operations of combat forces, and how 

are the structural relationships among these factors 

configured?  Addressing this issue is considered a 

strategic necessity for enhancing the psychological 

resilience of forces and increasing the effectiveness 

of future operations. 

 

Literature Review 

Psychological operations, as an interdisciplinary 

field of study, have been examined from various 

perspectives. In a general classification, previous 

studies can be grouped into two main domains: 

 Content and media-oriented studies: A large 

number of studies, such as those by Mirsamiei et 

al. (2015) and Paddock (2002), have focused on 

the analysis of propaganda content, media 

techniques, and the effects of messages on public 

opinion. These studies generally emphasize the 

role of tools and messages in psychological 

operations. 

 Audience and preparedness oriented studies:  

Another group of studies, such as Elyasi (2003) 

and Rezaei (2019), have emphasized the 

psychological characteristics of the audience, 

morale-enhancing factors, and the necessity of 

training. However, few studies have 

systematically addressed the relational patterns 

among these factors within the context of combat 

forces, with the aim of presenting an operational 

model for force preparedness. For example, 

Nazari (2017) emphasized the need to adapt 

psychological operations to socio-cultural 

structures. Taghipour and Jafari (2021) also 

highlighted the irreplaceable role of cyberspace as 

a new platform for such operations. As noted, the 

present study seeks to integrate these perspectives, 

focus them specifically on the domain of combat 

forces, and, by employing a mixed-methods 

approach (qualitative quantitative), address the 

existing research gap by proposing an indigenous 

and practical model. 

 

Methodology 

This study is applied in terms of purpose and 

employs an exploratory mixed-methods design 

(qualitative → quantitative) in terms of data 

collection. The methodological process of the 

research was conducted in the following three 

phases: 

Phase 1: Identification of Factors (Qualitative 

Method) 

In this phase, using an interpretive approach and 

thematic analysis, influential factors were extracted 

from qualitative data. The statistical population 

consisted of experienced experts and commanders in 

the armed forces and the field of military 

psychology, who were selected through purposive 

sampling based on the criterion of theoretical 

saturation. Data were collected through 15 in-depth 

semi-structured interviews. Data analysis involved a 

three-stage coding process: open coding (extraction 

of 108 initial codes), axial coding (classification into 

29 concepts), and selective coding (integration into 

5 main themes). To ensure reliability and validity, 

techniques such as member checking, constant 

comparison with the literature, and the use of 

feedback from two external reviewers were 

employed. 

 

Phase 2: Instrument Design and Distribution 

(Qualitative Quantitative Bridge) 

The factors extracted in Phase One (29 components 

within five categories) were structured into a matrix-

based questionnaire using the DEMATEL method. 

In this questionnaire, experts were asked to 

determine the degree of direct influence of each 

factor on the others on a scale ranging from zero to 

four. 

 

Phase 3: Relationship Analysis (Quantitative 

DEMATEL Method) 

In this phase, the DEMATEL technique was 

employed to identify the internal and structural 

relationships among the factors. This technique 

determines cause–effect relationships between 

factors through matrix calculations and classifies  

them into two groups: influencing (cause) factors 

and influenced (effect) factors. Data from 12 expert-

completed questionnaires were analyzed, and the 

standard DEMATEL procedures including the 

calculation of the direct influence matrix, the 

indirect influence matrix, and the drawing of the 

causal relationship network were carried out. The 

results of the interview analyses ultimately led to the 

extraction of five main themes as the key factors 

influencing psychological operations of combat 

forces.
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Research Findings: Qualitative Findings 

(Thematic Analysis) 

The content analysis of 15 semi-structured 

interviews conducted with experts from the armed 

forces, based on the thematic analysis method, 

resulted in the identification of five main themes 

(categories), 29 concepts (components), and 108 

initial codes. These themes were identified as the 

key factors influencing the design and 

implementation of psychological operations in 

combat forces. The thematic network of the 

extracted themes is presented in Table 1. Thematic 

Network of Factors Affecting Psychological 

Operations of Combat Forces. 

 

Prioritization of Factors from Experts’ 

Perspectives 

To determine the level of importance and priority of 

these factors, the frequency of extraction of each 

theme from all interviews was calculated. The factor 

of psychological operations training, with an 

absolute frequency of 15 out of 15, was identified as 

the most fundamental pillar of success in the field of 

psychological operations of combat forces. 

 

 

 
 
 
 
 

Category Concept Codes No. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Psychological 

Operations 

Psychological 

Operations 

Training 

Enhancing the media and information literacy of forces 

Training in techniques for identifying fake news and rumors 

Holding practical workshops on countering psychological warfare 

Teaching persuasion psychology for commanders 

Instructing the principles of offensive and defensive psychological 

operations 

 

 

 

1 

 

Cyberspace 

Management 

Intelligent and proactive monitoring of relevant content 

Designing impactful campaigns on domestic and international social 

networks 

Managing information crises and controlling rumors 

Mastery of emerging communication platforms 

Producing engaging, persuasive, and indigenous content 

 

2 

Societal 

Psychological 

Factors 

 * Assessing and strengthening collective morale  

Understanding the cultural and religious values of the target society 

Managing fear and hope in public opinion 

Analyzing the enemy’s psychological strengths and weaknesses 

Enhancing the psychological resilience of forces under pressure 

Boosting morale and fostering hope within society 

Exposing the unfavorable outcomes of traitors by citing historical evidence 

Explaining the enemy’s psychological warfare tactics by revealing 

distortions and censorship present in disseminated news 

Creating one or more hypothetical enemies in cyberspace and society 

 

 

 

 

3 

Psychological 

Operations 

Design 

Precise identification of target audiences (friendly / hostile / neutral) 

Formulation of strategies and operational objectives 

Accurate scheduling of message dissemination goals 

Inter-organizational coordination among intelligence, media, and operational 

bodies 

Designing multiple scenarios based on anticipated reactions  

 

 

 

4 

Use of 

Psychological 

Operations 

Tools 

  Utilizing artificial intelligence platforms for big data analysis and content 

generation Using virtual and augmented reality to simulate conditions and 

enhance training 

Purposeful use of the capacities of cinema, music, and video games 

Employing modern communication methods such as micro-targeting 

 

5 
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Table 2. Prioritization of Psychological Operations Factors Based on Expert Interviews 

No. Main Dimension 
Total Experts 

Interviewed 

Confirmed Frequency 

(Final Codes) 
Percentage Priority 

1 
Psychological Operations 

Training 
15 15 100% 1 

2 Cyberspace Management 15 13 86% 2 

3 
Societal Psychological 

Factors 
15 11 73% 3 

4 
Psychological Operations 

Design 
15 10 66% 4 

5 
Use of Psychological 

Operations Tools 
15 8 53% 5 

Presentation and Explanation of the Final Model 

By integrating the qualitative findings (thematic 

network) and quantitative results (prioritization), a 

conceptual model of the factors affecting 

psychological operations of combat forces was 

developed. This model has the following 

characteristics: 

 

 

 
Figure 1. Model of Factors Affecting Psychological Operations of Combat Forces (Goodarzi, 2025) 

 

 

Model Foundation (Causal Factor): 

Psychological operations training is positioned at the 

foundation of the model as the primary pillar and 

essential prerequisite. This factor provides the 

necessary human capacity for the effective 

implementation of all subsequent stages of 

psychological operations. 

 

Interactive Operational Cycle: 

Three factors cyberspace management, 

psychological operations design, and use of 

psychological operations tools form an interactive 

operational cycle. This cycle indicates that the 

design of operations determines the selection of 

tools and cyberspace channels, while feedback 

received from cyberspace contributes to revising and 

improving subsequent operational designs. 

 

Context and Ultimate Objective (Effect Factor): 

Societal psychological factors constitute both the 

main context of influence and the ultimate objective 

of all psychological operations (whether aimed at 

strengthening friendly forces or weakening the 

enemy). This factor lies at the center of the cycle, 

and all operational activities are ultimately designed 

and executed to influence this context. 

 

Causal Relationships and Feedback: 

The bidirectional arrows among the components 

indicate dynamic relationships and continuous 

feedback. For example, changes in the societal 

psychological context necessitate revisions in 

operational design and cyberspace management 

mechanisms. 

 

DEMATEL Technique (Decision Making Trial 

and Evaluation Laboratory) 

The DEMATEL technique was first developed by 

Fontela and Gabus in 1972. As a multi-criteria 

decision-making method based on pairwise 

comparisons, it utilizes expert judgments to extract 

system factors and systematically structure them 

using graph theory principles. The outcome of this 

process is a hierarchical structure of system factors 
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accompanied by bidirectional causal relationships, 

with the strength of these relationships quantified 

through numerical scores. 

The DEMATEL method is primarily used to analyze 

complex systems and to structure sequences of 

information. By scoring the intensity of 

relationships, examining feedback effects, and 

considering non-transitive relationships, this method 

enables a transparent representation of interactions 

within systems composed of numerous components. 

Such transparency allows experts to more accurately 

express their views regarding the direction and 

magnitude of influences among factors. The main 

objective of the DEMATEL technique is to identify 

the pattern of causal relationships among a set of 

criteria. 

In research studies employing the DEMATEL 

method, the following steps are typically 

undertaken: 

 Identification of relevant factors based on 

expert opinions and literature review. 

 Design of the direct-relation matrix using 

pairwise comparisons. 

 Normalization of the direct-relation matrix. 

 Computation of the total-relation matrix 

(direct and indirect effects). 

 Calculation of prominence (D + R) and 

relation (D − R) indices. 

 Classification of factors into cause and 

effect groups. 

 Visualization of causal relationships 

through a causal diagram. 

 

Step 1: Using one of the idea generation methods 

among experts, such as brainstorming, brainwriting, 

Delphi technique, or conference, a list of existing 

and effective factors in the problem under study 

should be extracted from the perspective of the 

expert group. 

Step 2: Based on the factors and criteria extracted in 

the previous step, a pairwise comparison survey 

matrix is created, where the rows and columns of 

this matrix are formed by the same criteria. Experts 

are asked to fill out the initial (empty) matrix by 

conducting pairwise comparisons to determine the 

effect of each criterion on the others. The assigned 

numbers should have the following meanings: 

 Factor A has no effect on Factor B. 

 Factor A has a low effect on Factor B. 

 Factor A has a moderate effect on Factor B. 

 Factor A has a relatively high effect on 

Factor B. 

 Factor A has a very high effect on Factor B. 

 

 

 

 

Step 3: The matrices resulting from Step Two are 

collected, and a decision regarding the existence or 

absence of a relationship between any two factors is 

made based on the majority vote of the experts. 

Step 4: For each relationship confirmed in the 

previous step, the average score given by the experts 

to the direct influence of row factor A on column 

factor B is determined. 

Step 5: Considering Steps Three and Four, matrix Z 

is formed, representing the intensity of influence 

governing the direct relationships within the system. 

Step 6: The row sums of the entries in matrix Z are 

calculated. Matrix Z is then multiplied by the 

"reciprocal of the maximum value of the obtained 

row sums" to derive matrix X, which represents the 

relative intensity of influence governing the direct 

relationships within the system. 

Step 7: Matrix T, representing the relative intensity 

of influence governing both direct and indirect 

relationships within the system, is formed. Based on 

graph theory principles, the total of direct and 

indirect influences of vertices on each other, 

considering all possible feedback loops, is 

calculated as the sum of the terms of an infinite 

geometric progression. 

Step 8: The possible intensity of indirect effects 

among the existing elements is calculated. 

Step 9: In matrix T, the sum of the row entries is D 

and the sum of the column entries is R. For each 

factor constituting the system, (D + R) indicates the 

importance (prominence) of that factor in the 

system, representing the total degree of influence 

given and received. The net effect (relation) of each 

factor on the other factors in the system is obtained 

from the difference (D - R). 

Step 10: A Cartesian coordinate system is 

established where the horizontal axis is scaled by 

(D+R) and the vertical axis by (D-R). The position 

of each existing factor is determined by a point with 

coordinates (D+R, D-R) in this system. The diagram 

drawn in the previous steps is transferred to this 

coordinate system to obtain a simple graphical 

representation of the system's final structure. To 

guide the DEMATEL method, after gathering 

potential factors, expert opinions regarding these 

factors must be utilized. The sample size in most 

studies based on the DEMATEL method is 10 to 12 

selected experts. It is crucial to note that in this 

process, the quality of expert judgment is the more 

important factor. 

An important point to consider when collecting 

expert opinions is that scores should only be given 

for the direct influence relationship of row factor A 

on column factor B; the inverse relationship should 

not be considered. Also, the indirect influence of 

row factor A on column factor B through other 

existing factors should be disregarded. 
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The DEMATEL Method in a Structural Model 

The Decision-Making Trial and Evaluation 

Laboratory (DEMATEL) method is one of the most 

widely used techniques for identifying and 

analyzing causal–effect relationships among 

criteria. To develop a structural model composed of 

causal and effect factors, the DEMATEL method is 

employed. To address the ambiguity inherent in 

human judgment, the linguistic variable “influence” 

is used along with several linguistic terms, including 

very high influence, high influence, low influence, 

very low influence, and no influence. These 

linguistic terms are represented by positive fuzzy 

numerical values. As demonstrated by the 

characteristics and outcomes of the DEMATEL 

technique, this method not only enables the ranking 

of components and determination of their relative 

importance but also identifies the degree to which 

each component influences or is influenced by other 

factors. 

To identify the relationships among N criteria, an 

N× N matrix is constructed. This matrix is referred 

to as the direct-relation matrix and is denoted by X. 

Experts are then asked to assess the degree of 

influence of each criterion on the others using a scale 

ranging from 0 to 4 (Fazel et al.,2013). 

 

 

 

 

 

Table 3. Scoring Scale Used in the DEMATEL Questionnaire 

No effect very low effect low effect high effect very high effect 

0 1 2 3 4 

Modeling Relationships among Variables Using 

DEMATEL 

To reflect the mutual interactions among the main 

criteria, the DEMATEL technique is applied. This 

method enables experts to express their judgments 

more accurately regarding both the direction and 

intensity of effects among factors. It should be noted 

that the matrix derived from the DEMATEL 

technique (i.e., the internal relation matrix) 

simultaneously illustrates causal relationships 

among factors as well as their influencing and 

influenced roles. 

Based on the completed questionnaires and the 

collected matrices, and in accordance with the 

maximum rule, the relationships among approaches, 

criteria, and sub-criteria were identified. 

Subsequently, the median values of expert 

judgments for these relationships were calculated. 

Finally, a directed graph (digraph) representing the 

relationships among approaches, criteria, and sub-

criteria was constructed based on weighted scores 
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ranging from 0 to 4. According to the influence 

levels identified by the experts, the corresponding 

matrices were derived. For this purpose, the scoring 

table was provided to the experts, and they were 

asked to evaluate the degree of influence of each 

factor on the others. Initially, twelve experts were 

requested to schematically illustrate the influence 

relationships among the factors based on their 

professional experience. The term experts refer to 

specialists who completed the DEMATEL 

questionnaire. 

After identifying the research factors, expert 

opinions regarding the five identified items 

(research factors) were collected using the 

DEMATEL questionnaire. Following data 

collection, the arithmetic mean of expert judgments 

was calculated. Since twelve experts participated in 

the study, the values in each matrix cell were 

summed and divided by the number of experts (12). 

The resulting values represent the average expert 

judgment matrix. 

 

 

Table 4. Average Expert Judgment Matrix 

Use of 

Psychological 

Operations 

Tools 

Psychological 

Operations 

Design 

Societal 

Psychological 

Factors 

Cyberspace 

Management 

Psychological 

Operations 

Training 

 

 

3/88 3/91 3/92 3/95   

Psychological 

Operations 

Training 

3/31 3//42 3/45   3/51 
Cyberspace 

Management 

2/88 2/95   2/98 3/11 

Societal 

Psychological 

Factors 

2/74   2/81 2/89 2/93 

Psychological 

Operations 

Design 

  2/67 2/79 2/83 2/89 

Use of 

Psychological 

Operations Tools 

The scoring matrix is completed based on the 

opinions of the experts who responded to the 

questionnaire 

Dematel Technique Calculation Formula 

Calculation of the Direct-Relation Matrix (M) 

After collecting the DEMATEL questionnaires, the 

first step is to calculate the arithmetic mean of the 

experts’ judgments. When the opinions of several 

experts are used, the simple arithmetic mean of their 

evaluations is applied to form the direct-relation 

matrix (M). 

At this stage, based on the relationships specified in 

the graph, the matrix M is constructed. For example, 

the relationship between training in psychological 

operations and management of cyberspace is equal 

to 3.95. 

After collecting the DEMATEL questionnaires from 

12 experts, the arithmetic mean of their responses 

was calculated, and the average direct-relation 

matrix was formed.  

This matrix represents the intensity of the direct 

influence of each row factor on each column factor. 

The research criteria were labeled as follows. 
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symbols of research criteria 

Criterion symbol 

C1 Psychological Operations Training 

C2 Cyberspace Management 

C3 Societal Psychological Factors 

C4 Psychological Operations Design 

C5 Use of Psychological Operations Tools 

DEMATEL Technique Calculations and Results 

Analysis 

Step 1: Construction of the Average Direct-Relation 

Matrix 

The values of this matrix are obtained by calculating 

the arithmetic mean of the experts’ opinions using a 

0-4 scale. 

 

 

Table 5. Average Direct-Relation Matrix of Experts’ Opinions Based on the Research Criteria Symbols 

 
 

Calculation of the α Value 

According to the relevant formula, α is obtained as 

the inverse of the largest row-sum value. Then, the 

obtained value is multiplied by all elements of the 

matrix to derive matrix N (this process is referred to 

as normalization of matrix M). 

To normalize the direct-relation matrix, the formula 

N=X / K (i.e., Equation 2 shown in the figure below) 

is used. To calculate K, the sums of all rows and 

columns are first computed. The largest resulting 

value is denoted by K, which is equal to 15.66 in the 

normalized direct-relation matrix table. 

Step 2: Normalization of the Direct-Relation Matrix 

 

 

Table 6. Normalized Direct-Relation Matrix 

Sum of 

rows 

Use of 

Psychological 

Operations 

Tools 

Psychological 

Operations 

Design 

Societal 

Psychological 

Factors 

Cyberspace 

Manageme

nt 

Psychological 

Operations 

Training 

 

 

15/66 3/88 3/91 3/92 3/95 0 

Psychological 

Operations 

Training 

13/69 3/31 3/42 3/45 0 3/51 
Cyberspace 

Management 

11/92 2/88 2/95 0 2/98 3/11 

Societal 

Psychological 

Factors 

11/37 2/74 0 2/81 2/89 2/93 

Psychological 

Operations 

Design 

11/18 0 2/67 2/79 2/83 2/89 

Use of 

Psychological 

Operations 

Tools 

15/66      

Highest number 

in row and 

column 

Calculation of the Total-Relation Matrix 

To calculate the total-relation matrix, the identity 

matrix I is first constructed. Then, the normalized 

matrix is subtracted from the identity matrix, and the 

resulting matrix is inverted. Finally, the normalized 

matrix is multiplied by the inverse matrix. 

First, the sums of all rows and columns are 

calculated. The inverse of the largest row or column 

sum forms the value k. Based on the table, the largest 
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value is 15.66, and all values in the table are 

multiplied by the inverse of this number in order to 

normalize the matrix. (This process is referred to as 

normalization of matrix M.) 

 

 

The normalization coefficient is equal to 1/k, that is: 1 / 15.66 

 
 

The following matrix is called the scale-free direct relationship influence matrix, matrix D 

  

D-1 matrix according to the research criteria symbol 

 

 

The following matrix is called the inverse of the I-M matrix. 

 
 

At this stage, the direct (effect) relationship matrices 

are constructed based on the identified relationships 

and the mean scores obtained in the previous steps, 

and the normalized direct-effect matrix at the level 

of approaches is calculated. 

 

The following matrix is called the total relationship matrix or the sum of direct effects matrix 

 
 

The total-relation matrices (T) indicate the relative 

intensity of both direct and indirect relationships 

among approaches, criteria, and sub-criteria. The 

table presents the total-relation matrix for the 

approaches. 

 

 

 

 

 

 

 

0/06385696

C1C2C3C4C5نسبت به

C100/2522349940/2503192850/2496807150/247765006

C20/22413793100/2203065130/2183908050/211366539

C30/1985951470/19029374200/1883780330/183908046

C40/1871008940/1845466160/17943805900/174968072

C50/1845466160/1807151980/178160920/1704980840

C1C2C3C4C5نسبت به

C11-0/252234994-0/250319285-0/249680715-0/247765006

C2-0/2241379311-0/220306513-0/218390805-0/211366539

C3-0/198595147-0/1902937421-0/188378033-0/183908046

C4-0/187100894-0/184546616-0/1794380591-0/174968072

C5-0/184546616-0/180715198-0/17816092-0/1704980841

C1C2C3C4C5نسبت به

C11/8578828211/0706124971/0876453451/0861495011/076678221

C20/9533140651/7804198250/9773978790/9751425060/96288918

C30/8527229620/8561915921/710965280/868640180/858889742

C40/8176608990/8246730040/8351610221/6822117570/824822215

C50/8064758510/8124718830/8245724210/8182399011/666357224

C1C2C3C4C5نسبت به

C10/8578828211/0706124971/0876453451/0861495011/076678221

C20/9533140650/7804198250/9773978790/9751425060/96288918

C30/8527229620/8561915920/710965280/868640180/858889742

C40/8176608990/8246730040/8351610220/6822117570/824822215

C50/8064758510/8124718830/8245724210/8182399010/666357224
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The following matrix is called an indirect matrix. 

 
 

Network Relationship Map (NRM) Visualization 

To determine the Network Relationship Map 

(NRM), the threshold intensity must first be 

calculated. This method allows minor relationships 

to be disregarded and a meaningful network of 

relationships to be drawn. Only the relationships 

whose values in matrix T are greater than the 

threshold value are displayed in the NRM. 

To calculate the threshold value of relationships, it 

is sufficient to compute the average of the values in 

matrix T. After the threshold intensity is determined, 

all values in matrix T that are smaller than the 

threshold are set to zero; that is, the corresponding 

causal relationships are not considered. 

 

Table: DEMATEL Index Analysis 

 
 

The output of the DEMATEL method consists of 

four indices: R, D, R + D, and R − D. 

The R index represents the row sum of the values 

and indicates the influence of a factor on other 

factors, reflecting the degree of influence of a 

variable. Based on the DEMATEL index analysis, 

psychological operations training, cyberspace 

management, societal psychological aspects, 

psychological operations design, and the use of 

psychological operations tools influence one 

another, indicating their level of impact as 

influencing variables. 

In the table, the D index, which is the column sum 

of the values, represents the degree to which a 

criterion is influenced by other criteria in the model. 

Accordingly, psychological operations training has 

the highest level of influence, followed by 

cyberspace management. 

The horizontal vector (D + R) indicates the overall 

prominence of each variable and the extent to which 

the factor both influences and is influenced within 

the system. In other words, the larger the value of D 

+ R, the greater the interaction of that factor with 

other system factors. Based on this, psychological 

operations training and cyberspace management 

show the highest levels of interaction with the other 

criteria under study. The R + D horizontal axis 

represents the importance of the variables and is 

interpreted as their level of prominence or centrality. 

The vertical vector (D − R) represents whether a 

variable is influential or influenced, as well as the 

strength of its causal power. In general, if D − R is 

positive, the variable is considered a causal factor, 

whereas if it is negative, the variable is considered 

an effect (resultant) factor. Based on the DEMATEL 

index analysis, the causal group includes 

psychological operations training and cyberspace 

management, while the effect group includes 

societal psychological aspects, psychological 

operations design, and the use of psychological 

operations tools. 

The vertical axis (R − D) classifies factors into two 

groups: causal and effect. Factors with positive 

values belong to the causal group, whereas those 

with negative values belong to the effect group. 

Moreover, if this value is zero for a given factor, it 

can be considered both causal and effect 

simultaneously (Hung, 2011). 

 

 

 

Threshold for obtaining meaningful relationships 
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Matrix of meaningful relationships between research factors based on threshold 

 
 

Based on the pattern of relationships, a causal 

diagram can be drawn according to the table. 

Finally, a Cartesian coordinate system was 

constructed in which the horizontal axis represents 

D + R values and the vertical axis represents D − R 

values. The position of each factor was determined 

by a point with coordinates (D + R, D − R) in this 

system. In this way, a graphical representation was 

obtained. 

 

Figure1. Cartesian Coordinate Diagram of the DEMATEL Technique 

 
A summary of the graphical representation is 

presented in the diagram. 

According to the figure, psychological operations 

training and cyberspace management, which are 

positioned above the horizontal axis, have a positive 

net effect intensity and are therefore categorized as 

causal, driving, or influencing indicators. In 

contrast, the indicators located below the horizontal 

axis exhibit a negative net effect intensity and are 

clustered as dependent indicators. Accordingly, 

societal psychological factors, psychological 

operations design, and the use of psychological 

operations tools are positioned below the horizontal 

axis, indicating a higher degree of susceptibility to 

influence. 

The higher the position of an indicator in the 

diagram, the greater its degree of influence; 

conversely, the lower its position, the greater its 

degree of being influenced. Moreover, as indicators 

move toward the right side of the diagram, they gain 

greater importance, because the sum of their 

influencing and influenced effects increases. In 

other words, an indicator that has greater interaction 

with other indicators possesses higher importance. 

Therefore, psychological operations training and 

cyberspace management are of greater importance 

compared to the other indicators. Based on the 

results, it was determined that the most influential 

components are psychological operations training 

and cyberspace management.

 

Final Conclusion 

Based on the DEMATEL analysis, psychological 

operations training was identified as the most critical 

and influential factor. This finding indicates that, in  

order to affect the entire psychological operations 

system in cyberspace, initial strategic investment 

and focus should be directed toward the 

development, quality improvement, and expansion 

of specialized training in this domain. Cyberspace 

management also emerged as another important 

causal factor that complements this strategy. The 

remaining three factors (societal psychological 

factors, psychological operations design, and 

psychological operations tools), although important, 

primarily play the role of outcome variables in this 

model and are influenced by the two main causal 

factors. 

 

Discussion and Conclusion 

The primary objective of this study was to develop a 

structured model of the factors influencing the 

effectiveness of psychological operations among 

combat forces, with a particular emphasis on 
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cyberspace. To achieve this objective, a mixed 

qualitative–quantitative approach was employed. In 

the qualitative phase, five key factors were identified 

through in-depth interviews with experienced 

experts from the armed forces and the application of 

thematic analysis. In the quantitative phase, the 

DEMATEL technique was applied to uncover the 

complex and causal relationships among these 

factors. 

 

Overview of Key Findings 

The results obtained from the implementation of the 

DEMATEL technique clearly revealed the level of 

importance and the role of each of the five factors 

within the psychological operations system of 

combat forces. Based on the calculated quantitative 

indices (D + R and D − R), the findings are 

summarized as follows: 

Psychological operations training, with the highest 

value of the importance index and the largest 

positive value of the net relationship index, was 

identified as the most important and influential 

causal factor in the model. This result emphasizes 

that educational content, instructor quality, and 

continuous updating of training relative to 

technologies and tools play a more fundamental role 

in the success of psychological operations.  

Cyberspace management, with a high importance 

index and a positive net relationship value, ranked 

second as the second major causal factor in the 

system. This finding suggests that the organization, 

monitoring, and active governance of cyberspace 

constitute a prerequisite and enabling platform for 

the effective implementation of other components. 

Societal psychological factors, psychological 

operations design, and the use of psychological 

operations tools were classified as effect factors due 

to their negative net relationship indices. This 

indicates that although these factors are vital, they 

are largely influenced by the two aforementioned 

causal factors (training and management) and 

function primarily as outputs or results of the 

system. 

 

Interpretation and Explanation of Results 

The causal pattern obtained supports a strategic 

logic: the efficiency of each tool and the 

effectiveness of each design depend on managers 

and personnel who possess specialized knowledge 

and skills, institutionalized through effective 

training. Additionally, this trained workforce 

requires operation within a cohesive and well-

managed structure (cyberspace management) to 

ensure that efforts are aligned and focused. Only 

under these conditions can accurate psychological 

analysis of the audience be achieved, enabling 

intelligent operational planning and optimal 

selection and use of tools. Neglecting this strategic 

precedence, which has been quantitatively 

demonstrated in this study, may lead to resource 

waste and a significant reduction in the effectiveness 

of psychological operations. 

The proposed model, with an emphasis on training 

as the central axis, aligns with modern perspectives 

in human resource management and the knowledge-

based nature of contemporary warfare. Moreover, 

the prominent role of cyberspace management as a 

causal factor highlights the importance of a systemic 

approach and unified command in the turbulent and 

expansive field of virtual psychological operations. 

In summary, using a mixed-methods approach, this 

study successfully identified five key factors and 

their causal structural relationships within combat 

forces’ psychological operations. The final model 

clearly demonstrates that the two factors, training 

and strategic cyberspace management, serve as 

fundamental causes whose effects are exerted 

through an operational cycle on the societal 

psychological landscape. These findings provide a 

scientific framework for prioritizing investments 

and strategic planning in this critical domain. 

 

Research Limitations 

The study population consisted of armed forces 

experts who, despite their extensive experience and 

expertise, may limit the generalizability of the 

results to other organizations or cultural contexts. 

Although the DEMATEL technique is capable of 

illustrating causal relationships, these relationships 

were measured at a single point in time. The long-

term dynamics of these relationships could be a 

subject of future research. 

 

Suggestions for Future Research 

 Model validation in other forces: Testing the 

model in law enforcement, intelligence, or 

international contexts could enhance its 

generalizability. 

 Dynamic model development: Using dynamic 

methods such as system dynamics to simulate 

the behavior of these factors over time and 

under different scenarios. 

 Defining objective indicators for factors: For 

actionable measurement of qualitative factors 

such as societal psychology, further research 

should aim to define and quantify objective 

indices. 

 

Practical Recommendations 

Based on the study findings, the following 

practical measures are proposed: 

 Revision of training curricula: With a focus 

on the first factor (training), psychological 

operations curricula should be updated to 

emphasize cyberspace analysis, social network 

psychology, and modern content production 

methods. 

 Establishment of integrated management 

mechanisms: To strengthen the second causal 

factor, it is recommended to create a unified 
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command or headquarters for coordinated and 

strategic management of all combat forces’ 

psychological operations in cyberspace. 

 Formulation of a strategic document: Based 

on the five-factor model and identified causal 

relationships, a strategic document for 

psychological operations in cyberspace should 

be developed, clearly defining duties, 

responsibilities, and performance indicators for 

each component. 

 Intelligent resource allocation: Considering 

the causal priority of factors, allocation of 

financial, human, and technological resources 

should prioritize investment in specialized 

training, followed by strengthening managerial 

structures. 
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