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Abstract: The present study seeks to examine the intention of the new technology adoption of software-based mobile banking (M-
banking) by considering two theories with a combination of structural equation modeling (SEM) and interpretive structural modeling 
(ISM). The combined role of these two theories (and two combined methods) is examined for the first time. The object of this study 
consists of 385 customers of Iranian banks. Data are collected through a questionnaire and analyzed using the structural equation 
model. Since the structural equation model is used to validate variables and determine the impact intensity, the ISM method is 
applied to understanding mutual influences amongst the variables' dimensions and finding the magnitude of effects of these variables 
on attitude. The results of hypothesis testing show that logical and illogical reasons for M-banking adoption significantly affect 
customers' attitudes toward the use of M-banking. The results of ISM show that "Usage Barrier" has the highest impact among its 
elements. As the two theories are combined and examined to classify the intensity of the effects, the factors in adoption behavior 
are investigated for an understanding of the effect of new technologies of mobile banking applications on its use. 

Keywords: Mobile Banking, Technology Adoption, Behavioral Reasoning Theory, Theory of Trying, SEM-ISM approach, Theory 
combination. 

1. Introduction 

In the banking system, conducting the customers' transactions quickly and avoiding waste of time are the most pivotal element 
of the success of banks. Customers, in the severe competition of banks, consider the technology, speed, and technical expertise of 
banks as great value to choosing a bank. Mobile banking (M-banking) currently provides customers with access to a broad range of 
banking services, including account transfer, savings, and virtual payment completion (Farah et al., 2018; Gu et al., 2009; Laukkanen 
and Lauronen, 2005). M-banking improves customers' relationships with banks and increases the efficiency and effectiveness of 
banking services. However, customers have resisted the adoption of new technologies for various reasons, including perceived risks, 
fear of lacking effective use, and lack of familiarity with the Internet and its services (Claudy et al., 2015). Researchers believe that 
the deployment of e-banking improves the quality of services and reduces 60 to 70 % of bank charges (Akinci et al., 2004). e-
banking also creates a complete transformation in the banking system by communicating rapidly with customers and providing 
services based on their individual needs. Such advantages, especially in developing countries, have persuaded banks to use 
technology to offer remote services and succeed in a highly competitive financial service market. In this regard, investigating the 
causes and factors affecting adopting an essential aspect of e-banking, namely, M-banking, can help reduce the costs and increase 
banks' productivity. 

According to a CNBC forecast, approximately three-quarters (72.6 %) of the world (nearly 3.7 billion people) will use their 
smartphones solely to access the Internet by 2025 (Handley, 2019). WARC estimates that 51 % of the global population access the 
Internet via only their smartphone (Handley, 2019). Also, the official statistics by the Information Technology Organization of Iran 
(ITO) show that one of two people in Iran has a smartphone, which means that there are 40 million smartphone users in this country. 
Perceiving what elements motivate customers to accept M-banking provides insights into how banks can change the reverse attitudes 
toward using M-banking. Previous studies examined attitude-based and trust-based models in developing self-service technologies 
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(SST) adoption (Curran and Meuter, 2007; Shi et al., 2008; Bock et al., 2012; Wang et al., 2012). Young Internet users are more 
likely to adopt and use M-banking services than other users because banking services are less expensive and more compatible with 
their lifestyle (Abedini et al., 2015). 

We aim to investigate the factors affecting the adoption of new technologies based on these two theories, which are not 
examined in previous studies. The result provides more profound insight with a combination approach. In this regard, Hubert et al. 
(2018) found the combination of theories in the field of technology acceptance beneficial and stated that each theory has a unique 
contribution to understanding the process of adoption. Meanwhile, the variety of theories offers novel insights and the need to 
combine models in the field of technology acceptance has been emphasized by Venkatesh (2003) who provided a unified view of 
the user's adoption behavior. 

Based on previous studies such as Khaba and Bhar (2018) and Jain and Raj (2016), interpretive structural modeling (ISM) has 
been used to develop a hierarchy and contextual relationship of variables in each dimension of the "theory of trying" and "behavioral 
reasoning theory" in the structural model. These studies show that a combination of these two methods can effectively increase the 
understanding of interrelationships between components of a series of factors affecting a goal or object. Accordingly, the research 
questions (RQs) of the present study are formulated as follows.  

RQ1. What factors are affecting M-banking adoption based on the theory of trying and behavioral reasoning theory, and what is 
their impact? 

RQ2. Which theory plays a more critical role in explaining and defining the attitudes and intentions of bank customers? 

RQ3. Which dimension of variables determined has a dominant effect based on the ISM method? 

2. Literature review and hypothesis development 

In this study, behavioral reasoning theory and theory of trying have been used to interpret the formation of attitudes toward 
M-banking. Based on the literature in the field of M-banking adoption, the adoption of M-banking and its related attitudes have not 
been examined in the form of an integrated framework of these two theories although the factors affecting the development of 
attitudes and the adoption of M-banking have been studied from the perspective of the above theories (Gupta and Arora, 2017; 
Chaouali et al., 2017). On the one hand, the scope of studies in the field of M-banking adoption based on behavioral reasoning 
theory is limited, and most studies just examined the adoption based on reasons for or against it. On the other hand, it is not enough 
to deal with attitude towards M-banking adoption as a single component. Rather, an important interfering factor in the adoption of 
M-banking needs to be considered as a multidimensional concept. The reason is that answers the questions and ambiguities about 
how attitudes are formed in different situations (Xie et al., 2008) among traditional theories of attitude. Therefore, in this study, the 
theory of trying is used to cover the ambiguous situation. In fact, unlike other adoption models, the theory of trying postulates that 
the coexistence of different attitudes in a hierarchical way (Bagozzi, 2007) is beneficial in addressing different “problematic” 
behaviors. Indeed, in contrast to traditional attitudinal theories, the theory of trying addresses the case that individuals may try a 
specific technology, but fail to adopt it (Bagozzi et al., 1992). Learning how to use the technology is a barrier for many customers 
and the likelihood of failure outweighs the success in many cases (Bagozzi et al., 1992; Xie et al., 2008). This may lead them to 
develop a negative attitude toward new technology adoption (Bagozzi et al., 1992). Thus, it is useful to examine the forming process 
of M-banking adoption through Behavioral Reasoning Theory and Theory of Trying. 

2.1. Behavioral Reasoning Theory (BRT) 

Ajzen succeeded in presenting the BRT in 1985 while researching and developing the theory of reasoned action (TRA) model 
in the article ‘From Intentions to Actions, A Theory of Planned Behavior’. He added the predictive variable of the sense of behavioral 
control to the original model of the TRA to explain why individuals intend to do a behavior but fail to do it due to their uncertainty 
or control of that behavior. According to social psychology, the adoption and resistance factors or non-adoption are not merely 
logical opposites (Westaby et al., 2010). This concept describes how to use BRT (Westaby, 2014) and is used to examine the relative 
effect of the adoption and the factors of resistance in a separate structure. Westaby (2005b) described the reasons as "specific mental 
factors" that people illustrate their predicted behavior with anticipated, concurrent, and subsequent reasons. More reasons have been 
hypothesized under the two dimensions of "reasons for" and "reasons against" to execute a conceptual behavior. "Reasons for" and 
"reasons against" are distinguished for implementing a conceptual behavior and understood as "to subsume pro/ com, benefit/cost, 
and facilitator/constraint" (Westaby, 2005a). BRT has recently been used in several studies to understand the adoption of innovation 
(Chatzidakis and Lee, 2015; Claudy et al., 2015; Behboudi and Koshksaray, 2017; Claudy, Peterson, and& O'Driscoll, 2013; 
Westaby et al., 2010), and it is the basis for explaining behavioral intention in this study. One of the BRT's unique aspects is to 
assume that specific reasons affect attitudes toward behavior and intention (Westaby, 2005b). Claudy et al. (2015) used BRT to 
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provide innovation in services, which includes changeable values, and reasons for/against including flexibility, convenience/safety, 
and accessibility. Westaby (2005b) claimed that reasons describe the validity of incremental forecasting procedure compared to the 
concept of traditional belief. According to Hsee (1996), the justification mechanism plays a vital role in shaping judgment, and 
reasons affect the formation of attitudes (Guata & Arora, 2017). Therefore, the following hypotheses are formulated in this study. 

H1: Consumers' attitudes toward M-banking adoption will be positively influenced by their reasons for M-banking adoption. 

H2: Consumers' attitudes toward M-banking adoption will be negatively influenced by their reasons against M-banking adoption. 

2.2. Theory of Trying 

The theory of trying is helpful for cases where individuals may try a particular technology but fail to adopt it (Chauli et al., 
2017). This theory assumes that people's attitudes toward technology adoption are subject to three attitudes: attitude toward success, 
attitude toward failure, and attitude toward learning to use technology. Accordingly, it is assumed that individuals probably have a 
generally positive attitude toward adopting M-banking. When they have a positive attitude toward failure, they probably have a 
negative attitude toward M-banking adoption. The theory proposes a three-dimensional approach to conceptualization similar to the 
three possible responses to the potential outputs of behavioral adoption: try and succeed, try but fail, and learn how to use technology 
(Gupta and Arora, 2017). Therefore, the attitude toward the adoption of new technology is influenced by the combined effects of (i) 
attitude toward trying and success, (ii) attitude toward trying and failure, and (iii) attitude toward learning how to use technology. 
Based on the theory of trying, it is likely that bank customers shape their attitude toward M-banking adoption based on their attitude 
toward success, failure, and learning which shape the real attitude towards adoption. Therefore, according to previous studies, the 
relationship between the dimensions of the theory of trying and attitude toward M-banking adoption is tested for the following three 
hypotheses. 

H3: Attitude toward success has a positive effect on attitude toward M-banking adoption. 

H4: Attitude toward failure has a negative effect on attitude toward M-banking adoption. 

H5: Attitude toward learning to use M-banking has a positive effect on attitude toward M-banking adoption. 

Most behavior models try to predict the intention which is considered to be a strong predictor of behavior. An attitude that 
represents a person’s evaluation is defined as “a psychological proneness that is expressed by evaluating a specific entity with a 
certain degree of favor or disfavor” (Eagly and Chaiken, 1993). Based on the theory of reasoned action (Fishbein and Ajzen, 1975), 
the theory of planned behavior (Ajzen, 1985), and the technology acceptance model (TAM) (Davis, 1989), attitude is a powerful 
predictor of intention. In the context of M-banking (Aboelmaged and Gebba, 2013; Lule et al., 2012; Shaikh and Karjaluoto, 2015; 
Wessels and Brennan, 2010) and internet banking (Hanafizadeh et al., 2014), attitude is one of the key predictors of adoption of the 
new technology. Therefore, the following hypotheses are tested.  

H6: Attitude toward M-banking adoption has a positive effect on intention of adopting M-banking. 
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Figure 1. Conceptual research model. 

3. Research Methodology and Data Analysis 

3.1. Sample 

In this study, 385 customers of banks in Iran who had at least one bank account and a smartphone with the capability to install 
and activate an M-banking app were recruited. Data were collected through an online questionnaire. The incomplete cases were 
excluded during the analysis of collected questionnaires, and only the fully-completed questionnaires were coded and examined. To 
reduce the error of understanding the text of the questions, the necessary instruction was included in the text of the questionnaire. 
Table 1 shows the demographics of the respondents. According to the results reported in Table 1, 61% of respondents were male, 
41% were between 30 and 40 years old, about 42% had postgraduate degrees, and about 19% had earned between 20 and 30 million 
Iranian Rials. 
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Table 1. Demographic characteristics of respondents (n=385) 

% Items Characteristics 

61 Male 
Gender 

39 Female 

2.1 ˂20 

Age 

26.2 20-30 

41 30-40 

28.6 40-50 

2.1 + 50 

11.9 Diploma degree 

Education attainment 

6.2 Associate degree 

39.2 undergraduate degree 

42.6 postgraduate degree 

0 Ph. D 

16.1 Less than 20 million IRR 

Income* 

18.7 
Between 20 million IRR-30 million 

IRR 

14.3 
Between 30 million IRR-40 million 

IRR 

16.4 Above 40 million IRR 

3.2. Questionnaire 

The questionnaire consists of two main parts. The first part contains general or demographic questions about the respondent. 
The second part includes questions about measuring the variables of the conceptual model, including the dimensions of BRT (values 
and reasons) (Gupta and Arota, 2017), the dimensions of the theory of trying including trying and failing, trying and succeeding, 
and trying and learning (Taylor et al., 2001), attitudes toward adoption (Gupta and Arora, 2017), and intention to adopt M-banking 
(Gupta and Arora, 2017). The questionnaire has the Likert five-point scale, ranging from totally agree (5) to disagree (1). The 7-
point semantic differential scale is used for questions related to the theory of trying.  

The validity of the research instrument and the content validity are examined by using the Lawsheh CVR method (Hanafizadeh 
et al., 2014; Abedini et al., 2015; Abedini et al., 2020) by considering the opinions of 15 experts. 49 % of the experts are the criteria 
to accept the validity of the research instrument. The result indicated that the percentage of acceptance is higher than 49 %. To 
measure the reliability of the questionnaire, internal consistency is examined by calculating Cronbach's alpha.  

30 questionnaires were distributed among experts for reflecting their opinions in the questionnaire. After considering the 
necessary amendments, the final questionnaire was distributed. The Cronbach's alpha of the questionnaire was 0.91 which is 
acceptable as it was above 0.7. Cronbach's alpha was also calculated for each research variable to find out the reliability of the 
research instrument. 

4. Data Analysis and Validity Assessment 

The analysis of the questionnaire survey result was carried out in the field of behavioral theories (Gupta and Arora, 2017; 
Chaouali et al., 2017) by using AMOS software. First, the quality of the measurement models was evaluated. As shown in Table 2, 
factor loadings of less than 0.4 were excluded from the analysis (Martins et al., 2014). Cronbach's alpha and composite reliability 
were greater than the recommended value (0.7), indicating good reliability (Hair et al., 2013). For each construct, the average 
variance extracted (AVE) varied from 0.547 to 0.647, which exceeded the recommended value (0.5). Thus, the model had 
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convergent validity (Bagozi and Yi, 1981). In addition, the results showed that the model had discriminant validity for each variable 
as the square root of the AVE exceeded its correlation with other variables. Therefore, the proper measurement of the factors is 
reliable (Fornell and Larcker, 1981). 

Table 2. Measuring variables 

AVE CR CA Estimate Items Variables 

0.642 0.849 0.780 

  Reasons for 

0.702 Q1 

Convenience 0.680 Q2 

0.634 Q3 

0.501 Q4 

Ubiquitous 0.526 Q5 

0.731 Q6 

0.517 Q7 

Relative Advantage 0.629 Q8 

0.644 Q9 

    Reasons against 

0.588 0.815 0.848 

0.702 Q10 

Usage Barrier 0.592 Q11 

0.624 Q12 

0.683 Q13 

Risk Barrier 0.546 Q14 

0.388 Q15 

0.684 Q16 
Tradition 

Barrier 
0.505 Q17 

0.249 Q18 

0.632 0.795 0.802 

0.669 Q19 

Trying and success 0.706 Q20 

0.594 Q21 

0.580 0.744 0.779 

0.664 Q22 

Trying and learning 0.481 Q23 

0.686 Q24 

0.647 0.710 0.704 

0.612 Q25 

Trying and Failing 0.470 Q26 

0.668 Q27 

0.572 0.726 0.718 

0.752 Q28 
Attitude towards adoption 

M-banking 
0.734 Q29 

0.561 Q30 
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0.547 0.783 0.712 

0.783 Q31 
Intention to adopt 

M-banking 
0.749 Q32 

0.684 Q33 

Researchers believe that standard method variance or common method error leads to potential problems for the construct 
validity of the model in behavioral research (Podsakoff et al., 2003). There are several methods to decrease the possibility of standard 
method variance in sample data . Regarding suggestions offered by previous researchers, the following methods are considered. 

(1) All participants were guaranteed of being anonymous and privacy preservation. 
(2) All participants were informed that there was no true or false answer. 
(3) All participants have presented the real case scenarios with genuine questions 

(Chang et al., 2010; Chopdar et al., 2018).  

Also, Harman's single-factor test was used. It is a widely used technique to control common method variance (Podsakoff et 
al., 2003).  Based on this technique, all observed variables are counted in the exploratory factor analysis, and the number of factors 
that are essential to account for the variance is investigated. When only one factor is determined or among the extracted factors, one 
factor indicates a considerable variance of the overall variance of factors (over 50 %), indicating significant standard method error. 
As a result, after using the mentioned method, the amount of variance was 33 %. In this regard, there is no standard method error in 
this research. After assuring the proper measurement of the constructs and their reliability and validity, a structural model was used 
to test the research hypotheses, and its results were analyzed.  

5. SEM Result 

Considering the path coefficients and their importance (Table 3), there is a significant positive relationship between BRT with 
two dimensions of "reason for" and "reason against" and attitude toward M-banking adoption. According to the results obtained 
from the structural model, the t-value of logical reasons for M-banking adoption is 3.178, and its path coefficient is 0.160. The t-
value of logical reasons for M-banking non-adoption is 2.661, and its path coefficient is 0.136. This shows that the logical reason 
influences M-banking adoption more than non-adoption. Concerning the dimensions of the theory of trying, failure and success in 
using M-banking have a significant positive impact on attitude toward M-banking adoption. The structural model results confirm 
the significant effect of "attitude toward success," as one of the dimensions of the theory of trying with the t-value of 2.916. Also, 
the impact of "attitude toward success" on attitude toward M-banking adoption has the value of 0.159. Another dimension of the 
theory of trying, attitude toward failure, and attitude toward success influence the attitude toward M-banking adoption with the t-
value of 8.665. Also, the effect of "attitude toward failure" on attitude toward M-banking adoption has the value of 0.841. The third 
dimension of the theory of trying, attitude toward learning, did not significantly affect attitude toward M-banking adoption (t-value 
of 1.066), which is less than 1.96. In addition to measuring the significant relationship between BRT and the theory of trying, the 
relationship between attitude toward M-banking adoption and intention to adopt was tested. Attitude toward M-banking adoption 
had a significant effect on the intention to adopt with a t-value of 10.315, and the impact of attitude on the intention to adopt had a 
t-value of 0.860. The findings from the structural model are reported in Model 2 and Table 3. 
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Table 3. Summary of hypotheses testing results 

P t-value E.st Relationship Hypothesis 

.001 3.178 .160 Attitude towards adoption  Reason for H1 

.008 2.661 .136 Attitude towards adoption    Reason against H2 

.004 2.916 .159 Attitude towards adoption    Trying and succeeding H3 

.000 8.665 .841 Attitude towards adoption    Trying and failing H4 

.287 1.066 .058 Attitude towards adoption  Trying and learning H5 

.000 10.315 .860 Intention adopt M-banking  Attitude towards 

adoption 

H6 

 
Figure 2. Analytical model. 
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Table 4. Confirmatory factor analysis 

 (df) P CMINI/DF CFI IFI NFI RMSEA Lo Hi PCLOSE 

Model 1 428 .000 1.933 0.903 0.906 .961 0.013 0.109 0.118 .000 

 

Note: CFI = comparative fit index; RMSEA = root mean square error of approximation; Lo/Hi = lower and upper limits for a 90 per cent 

confidence interval around RMSEA; PCLOSE = closeness of fit for RMSEA 
 

6. ISM Methodology and Data Analysis 

The interpretive structural modeling (ISM) approach was first developed by Warfield to analyze complex systems. In this 
approach, systems are examined by identifying interactive infrastructural relationships between the components and particular 
elements of the system and the formation of a hierarchical structure of the relationships that exist between these components (Fu et 
al., 2017). In ISM, digraph theory is utilized to introduce and present units associated with the system and interactive relationships 
that exist between these units. Furthermore, other methods and theories, including matrix operation theory and computer-aided 
calculations, are utilized to establish an interpretable structural model (Chang et al., 2013). 

ISM is composed of the following step. 

Step 1: Identification of the indicators, criteria, and factors of interest 

Step 2: Determination of the strength of the interactive relationships between the factors and the formation of a structural self-
interaction matrix (SSIM). The strength of relationships is determined through pairwise comparisons of the factors. 

Step 3: Aggregation of the opinions of experts and the formation of a judgment matrix 

The geometric mean is utilized for the aggregation of the opinions of experts. Accordingly, the geometric mean is calculated 
for the corresponding elements (entries) of the pairwise comparison matrices and then will restrain to an integrated or aggregate 
matrix. 

The geometric mean for entries "𝑎𝑎𝑖𝑖𝑖𝑖 " of fuzzy numbers is calculated from the following equation (Jeng, 2015). 

𝑎𝑎𝑖𝑖𝑖𝑖 = �∏ 𝑎𝑎𝑖𝑖𝑖𝑖 
𝐾𝐾𝐾𝐾

𝑘𝑘=1 �
1
𝐾𝐾�            (1) 

where K denotes the number of experts. 

Step 4: Normalization of the aggregated judgment matrix 
The normalized matrix is obtained from the aggregated judgment matrix. Accordingly, the value of γ is first calculated from 

Eq. (2). 

γ = 𝑚𝑚𝑎𝑎𝑚𝑚1≤𝑖𝑖≤𝑛𝑛 ∑ 𝑢𝑢𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖=1            (2) 

where 𝛾𝛾 was calculated, all the entries in the elements of the judgment matrix are divided by the value of γ. Thereby, each of the 
entries of the judgment matrix is normalized, and finally, the normalized matrix is obtained (Abdullah and Zulkifli, 2015). 

Step 5: Defuzzification of the normalized judgment matrix 

In this step, the normalized judgment matrix of experts' opinions is defuzzified using equation three and implemented on each 
of the elements. If X is one of the fuzzy entries of the aggregated matrix of the expert opinion (Gumus et al., 2013), then 

𝑚𝑚 = 𝑐𝑐−𝑎𝑎+𝑏𝑏−𝑎𝑎
3

+ 𝑎𝑎            (3) 

Step 6: Calculation of threshold 

When all fuzzy numbers in the normalized matrix were defuzzified, then, the defuzzified matrix was obtained and a threshold 
is calculated by arithmetic mean of all the elements and entries in the matrix (Kavilal et al., 2017): 
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𝐶𝐶 =
∑ ∑ 𝑎𝑎𝑖𝑖𝑖𝑖

𝑛𝑛
𝑖𝑖=1

𝑛𝑛
𝑖𝑖=1

𝑛𝑛
            (4) 

Step 7: Formation of the incidence matrix 

The incidence matrix is formed after the threshold is calculated. The elements of the defuzzified matrix are separately compared 

with the threshold value. If an element has a value higher than the threshold, then a number is assigned to the corresponding entry. 

Otherwise, it is identified as zero (Wang et al., 2018). 

Step 8: Formation of the initial reachability matrix 

The initial reachability matrix is formed through the summation of the incidence matrix with the identity matrix. 

𝑀𝑀 = 𝑅𝑅 + 𝐼𝐼            (5) 

Step 9: Formation of the final reachability matrix 

The final reachability matrix is formed by inserting the transmissibility factor. Transmissibility in ISM is assumed to be 

infrastructural. If element "a" drives element "b", and element "b" drives element "c," then element "a" drives element "c." This is 

the concept of transmissibility. For the identification of the internal relationships between the elements, the initial reachability 

matrix needs to rise to power until the following equation is satisfied. (Jia et al., 2014) 

𝑀𝑀∗ = 𝑀𝑀𝐾𝐾 = 𝑀𝑀𝐾𝐾+1,𝐾𝐾 > 1                  (6) 

Step 10: Formation of the entry, exit, general, and leveling sets 

In this step, the entry, exit, and general sets are formed with the final reachability matrix. The entry set includes its element 

and other elements that drive the element. The exit set includes its element and other elements that are derived from the element. 

When the entry and exit sets are determined, the general set is determined for each element (Thakkar et al., 2008). 

Step 11: Plotting a structural model 

When the levels of the elements are determined, a graph is plotted from the final reachability matrix by removing the relations 

defined by transmissibility (Chang et al., 2013). 

7. Results 

ISM method starts with compiling the questionnaire. This questionnaire composes of the interactive relationships between the 
factors between “No relationship” to “Completely associated”. Expert decisions are collected and used to find out how the  variables 
or factors are interrelated. The methodology is interpretive as the judgment of the group decides whether and how the variables are 
related. It is structural too based on the relationship. An overall structure is extracted from a complex set of variables.  

The opinions of six experts in mobile marketing were employed. Reliable results were obtained according to the initial 

reachability matrix, the final reachability matrix, and the digraph plotted by the ISM approach (Fig. 3). According to the results, the 

component of the "usage barrier" was first identified as the key and foremost factor which influence the creation of positive or 

negative attitudes of customers toward accepting M-banking. In other words, the barriers to using M-banking perceived by the user 

considerably influence the user's judgments and assessments of the tools in the banking industry. Then, the components of trying 

and learning are respectively identified as important factors. Also, the three components such as convenience, trying and success, 
and trying and failure are classified at the same level with similar importance in influencing users' attitudes toward M-banking. 
Finally, the three components including relative advantage, risk barriers, and traditional barriers are classified at the same level of 
similar importance in influencing users' attitudes toward M-banking. Also, these three factors have less importance than the other 
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six factors. Another result of the ISM approach is the internal interactions between these nine components. According to the results, 

their visual format is drawn in a diagram that depicts interactions between the components, which means driving and dependence. 

 

Figure 3. ISM diagram. 

8. Discussion and Conclusion 

The results of testing the hypotheses show that logical reasons for adopting M-banking have a significant effect on the bank 
customers' attitudes toward M-banking adoption. Therefore, to strengthen the attitude toward M-banking adoption, it is advisable 
to reinforce the customers' logical reasons for adopting the technology. One of the most important logical reasons for adopting M-

banking is related to its easy use where saving time and energy plays a key role. Therefore, the banks need to pay attention to the 

features that speed up the performance of banking affairs. In addition, to facilitate the use of M-banking, reducing the complexities 

of this system and mobile software is necessary so that users can easily do their banking operations just by clicking a button. 

Another logical reason for adopting M-banking relates to the accessibility of the M-banking system. Mobile banking applications 
and their supporting systems are designed to provide uninterrupted services. Alternative backup systems transfer data quickly when 
backup systems fail to work at certain moments. Having competitive capabilities is another factor contributing to the adoption of 
M-banking. In other words, banks need to diversify their banking activities and develop M-banking applications to make users 
feel M-banking is advantageous. Having features such as fast and free access to account information, and the ability to perform 
banking operations at any time and receive financial and account reports with just one click can generate competitive advantages. 

Results also showed that the customers' attitudes toward success in M-banking significantly affect their attitudes toward M-
banking. Therefore, banks need to reinforce the customers' attitudes toward success when using M-banking to strengthen the 

customers' attitudes toward the adoption of M-banking. Users' satisfaction with the use of M-banking plays a key role in their 
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attitudes toward success, so it is recommended that bank employees explain the advantages of mobile bank applications to the 

customers and help them install and use these applications. They also need to encourage the customers to use them. Another factor 

that improves users' attitudes toward success is a pleasant feeling that a user experiences when using this system. Thus, it is 
recommended to provide a comprehensive report or feedback on their latest banking operations immediately after the operations 
are completed, reassuring the users that their banking operations are successful. Also, to help the customers satisfy with M-banking 

services, it is important to assure the security of this system as well as the protection of their account information. Therefore, 

banks need to provide one-time passwords for their customers.  
Customers' attitudes toward learning to use M-banking do not significantly affect their attitudes toward M-banking adoption. 

Therefore, to enhance the customers' attitudes toward M-banking adoption, banks need to strengthen their attitudes toward users’ 

learning. In this regard, bank employees need to educate their customers on how to work with bank applications to facilitate the 

effective use of the M-banking system. The education makes users feel confident and enjoyable. Brochures and instruction 

cards are regarded as helpful tools for education, so banks need to provide the tools and install them on mobile phones freely.  

The customers' attitudes toward M-banking adoption significantly affect its use. Therefore, banks need to change customers' 

attitudes. The key point in creating a favorable attitude emanates from the advantages of these applications. Therefore, customers 

need to be given the necessary information on the diversity of their services, and in general, all the benefits hrough massive 
promotions. 

In this study, a combination of fuzzy interpretive structural modeling (ISM) and structural equation modeling (SEM) 
approaches were employed to investigate the importance of components influencing bank customers' attitudes towards accepting 
M-banking and identifying internal interactions between the components of M-banking. The importance of factors influencing 

customers’ attitudes was investigated and presented in a hierarchical diagram. The conventional ISM approach was 

combined with the set of fuzzy numbers to overcome the shortcomings of the traditional approach with experts' opinions about 

the level and strength of the relationship between the two components. The results show that the usage barrier is considered as an 

important factor in the creation of customers’ attitudes toward accepting M-banking. Trying and learning and ubiquitousness 

were identified as important factors that contribute to the customers' attitudes toward M-banking. The three components such as 

convenience, trying and success, and trying and failure are at the same level of importance in influencing the users' attitudes toward 

accepting M-banking. The other components including relative advantage, risk barriers, and traditional barriers are classified 

to have the least contribution to the users' attitudes. Relative advantage and trying and failing are identified as the most influential 

components while relative advantage, risk barriers, and traditional barriers are identified as the most sensitive and vulnerable 

components. Due to the importance of ease of use and ability to access the applications, the convenience, and easiness to use M-

banking software. To promote the technology associated with the applications, it is necessary to define processes that facilitate the 

usage of such applications and investment in line with training users and planning carefully. 
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