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Abstract 

This study explores the dimension and construct effect of mobile banking usage on 

customer satisfaction and loyalty. The research done in previous studies only considered a 

dimensional or constructive effect. But the construct model cannot be expressed as a 

dimensional effect. Furthermore, the dimension connection cannot be defined as a construct 

effect. As a result, both levels should be subjected to hypothesis testing. Mobile banking usage 

model is measured using a composite model and a formative-formative type for second-order 

constructs, while customer satisfaction and loyalty are measured using a consistent partial least 

squares method (PLSc). The data were obtained from 400 students at Valaya Alongkorn 

Rajabhat University. The consequence of the dimensional effect shows that the influence of 

promotions, perceived usefulness, and perceived security has a substantial impact on customer 

satisfaction and loyalty. For the construct effect, the 7Ps organize the mobile banking usage 

model well, which significantly impacts customer satisfaction and loyalty. 

Keywords: Dimension effect, Construct effect, Mobile banking, Composite model, 

Technology acceptance model 

 

Introduction 

The impressive growth of Internet technology influences new industries, including 

mobile banking (M-banking) with smartphones and tablets being the primary tools affecting 

service demand (Shaikh & Karjaluoto, 2015; Verissimo, 2016). Approximately 27.7 billion 

cashless transactions, reported by E.U. member states in 2018, are now expanding globally 

based on credit cards, online banking, and M-banking. Global M-banking revenues have 

increased from $450 billion in 2015 to over $1 trillion in 2019 (Statista, 2020). In 2018, 

Thailand's M-banking went from 13.92 million accounts, or 2,800 million baht, to 41.18 

million accounts, or 16,321 million baht (BOT, 2020). Improving customer service would 

improve consumer loyalty, relying on banking productivity to allow customers to embrace 

technology and sustain long-term financial performance (Aksoy et al., 2013). M-banking seeks 
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to increase bank profitability by targeting complete areas and reducing the bank’s operational 

and overhead costs (Chiu et al., 2017). It will also boost banking competitiveness and quality 

of life for customers (Siyal et al., 2019). It will allow them to track account balances, make 

payment bills and money transfers and access swift and reliable financial services anytime, 

anywhere and with safe connectivity (Gu et al., 2009; Shaikh & Karjaluoto, 2015; Tam & 

Oliveira, 2016). M-banking also lowers the risk of virus infection. As Cocheo (2020) says, the 

conventional payment network exposes countless people to COVID-19, which has forever 

changed society’s view of money (Bambrough, 2020; Brown & Whittle, 2020). M-banking is 

a platform where the consumer interacts with the bank for financial transactions through a mobile 

phone or personal digital assistant (PDA) (Baabdullaha et al., 2019). This is the merging of 

financial services and IT called financial technology (Fintech) which provides innovative 

services (Riskinanto et al., 2017). Many scholars use M-banking to study market loyalty, 

acceptance, effects, protection, customer experience, and increased technology-intensive usage 

(e.g., Baabdullaha et al., 2019; Kelly & Palaniappan, 2019). The Technology Acceptance 

Model (TAM) is widely used for M-banking, and consists of perceived usefulness and ease of 

use, but lacks a security variable (Kelly & Palaniappan, 2019). Several scholars found that 

TAM could indicate an individual’s intention to use M-banking by only about 40-60% (e.g., 

Ong et al., 2004; Pikkarainen et al., 2004). Thus, the current work incorporates a security 

element to better explain consumer behaviour. The M-banking component describes three 

TAM dimensions but lacks understanding of user attitudes and M-banking behavioural intent 

(Venkatesh & Davis, 2000). Adopting electronic banking is necessary to reduce costs and boost 

profitability and allow banks to retain their current customer base and attract new customers 

(Guriting & Ndubisi, 2006). The 4Ps market mixes are incorporated in the M-banking usage 

model in the present analysis. A successful marketing mix will help banks achieve better 

customer service and support, improve efficiency, and reduce costs (Krasnikov et al., 2009). 

Thus, the current study proposes 7Ps to determine the M-banking usage model: perceived ease 

of use, perceived usefulness, perceived security, product, price, place, and promotion. 

In addition, to our knowledge, this is the first study to propose a dimension and 

construct effect on lower and higher-order constructs, respectively, and hypothesizes both 

levels. Each level assesses the overall model fit, as well as the structure and measurement 

model. Typically, if scholars decide to learn the impact of aspects, they can only research 

the dimension effect. Scholars should always study the construct effect if they want to learn 

about the effects of the construct. However, the rationale is that the effect of dimension and 

construct only explores the aspect and latent variables, respectively, which may differ for both 

models because not all dimensional results support the hypothesis. The simultaneous study of 

dimensions and constructs may produce discrepancies in the results that may indicate to 

researchers that the study as a whole differs from what is currently found in the literature. 

This study aims to examine the relationship between the M-banking usage model, 

satisfaction, and loyalty with the dimension and construct effects. The M-banking usage model 

consists of three critical variables of technology convergences (extended TAM) and non-

technology aspects (4Ps marketing mix). It is created with composite and mode B algorithms 
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using a formative-formative type and a disjointed two-stage approach (Becker et al., 2012). We 

used the composite model to examine M-banking usage because many scholars recommend 

abandoning the causal-formative model since it can lead to confounding interpretations if the 

R2 is less than one. Furthermore, the M-banking usage model's elements are man-made or 

artifacts (Aguirre-Urreta et al., 2016; Henseler, 2017).  

 

Literature review 

The M-banking usage model 

Marketing academics recently grew increasingly involved in M-banking (Tam & 

Oliveira, 2017), but they needed additional support at the early stage of adoption (Mullan et 

al., 2017). Most of the M-banking studies relate to consumer acceptance or customer 

behavioural intent to implement M-banking services (Shaikh & Karjaluoto, 2015; Tam & 

Oliveira, 2017). Most scholars recognize a distinction between the M-bank acceptance models. 

Almost all of the research using the covariance-based structural equation model (CB-SEM) and 

direct analysis of the M-banking acceptance mechanism focuses on the dimensional effects. 

Practically, none of the studies include a second-order adoption, usage of M-banking or direct 

measurements of indicators (e.g., Baabdullah et al., 2019; Humbani & Wiese, 2019). Some 

models are less parsimonious, with numerous assumptions and powerless statistics leading to 

type I and type II errors. The M-banking usage model must be constructed using a hierarchical 

component model (HCM) due to its two-level dimension.  

The HCM is robust and parsimonious (Hair et al., 2017), requiring that it be constructed 

using an approach and type that are both composed of fours. The four approaches include 

repeated (Wold, 1982), two-stage (Ringle et al., 2012), three-stage and hybrid (van Riel et al., 

2017). The approach describes how to include indicators into lower- and higher-order 

constructs. The repeated indicator strategy puts all the same indicators both into lower and 

higher constructs. The two-stage approach involves developing the repeated indicator approach 

in the first stage and then using the standard construct score from the first stage to build higher-

order constructs in the second stage. The hybrid approach divides the indicators into two 

components: 50% of the indicators are devoted to the lower construct while the other 50% are 

devoted to the higher construct. Nobody has ever employed the three-stage model, which is a 

related composite model that has been the subject of few studies. Each type has limitations, but 

in my experience, the most effective approach is a disjointed two-stage approach that employs 

an improved repeated indicator approach in the first step (Becker et al., 2012; Henseler et al., 

2007; van Riel et al., 2017). The type of construct used in the HCM is a method in which the 

indicator and construct are related to lower and higher constructs. For example, a reflecting-

formative type response indicates that the link between the indicator and the construct is 

reflective in lower constructs but formative in higher constructs. Four types of HCM were 

identified: reflective-formative, reflective-formative, formative-reflective, and formative-

formative. Prior to Henseler’s (2017), Henseler et al. (2018), Henseler and Schuberth’s 

(2020) emphasis on confirmatory composite analyses, the majority of studies employed the 

reflective-reflective model, with no one utilizing the formative-formative model. Numerous 
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authors have explored how to use reflective or formative evaluations in lower and higher 

constructs using the confusing PLS-SEM theory for establishing the measurement model. 

The difficulty arises when composite variables are used in both reflective and causal 

formative models. The reflective model indicates that there is a measurement error in the 

indicator, the path and arrow point go from the construct to the indicator, but the correct 

thing to do is to employ latent variables. Additionally, they use composite variables in their 

formative causal model, which include measurement errors at the construct variable and a 

route and arrow point connecting the indicator and the construct variable. Numerous 

scholars conclude that it is not a good idea to utilize causal formative models and that 

MIMIC should be used instead (Rigdon, 2012). There are difficulties with using reflective 

and causal formative assessments with composite variables in an old-fashioned manner 

(Rönkkö & Evermann, 2013). Thus, a reflective or formative implementation in lower-

order and higher-order constructs may be less efficient. Dijkstra and Henseler (2015ab) 

recommend using PLSc to measure latent variables, when use this way PLS-SEM offers a 

clear view of reflective measurements. On the other hand, Henseler (2017), Henseler et al. 

(2018), Henseler and Schuberth (2020) argue for the usage of a composite model. The use 

of this model clearly indicates the formative measurement though the use of emergent or 

composite variables. Thus, whereas reflective measurement models are appropriate for 

latent variables or PLSc, the formative measurement models are appropriate for composite 

or emergent variables. 

Thus, in HCM, lower- or higher-order constructs must be used as formative or 

reflective variables, depending on whether they are latent or emergent variable. Thus, 

confirmatory factor analysis should be performed using reflective-reflective types. The 

confirmatory composite analysis should be performed using formative-formative types 

(Schuberth et al., 2020). The M-Banking usage model assumes a composite design 

construction model. A composite model may have some drawbacks: the sum of the constructed 

correlations entered and the respective indicator loads between the indicators can all be 

perceived as correlations (Henseler, 2017). Nevertheless, the composite measurement model 

needs no assumptions about the relationships that may have some meaning between its 

indicators. Thus, in this research, the formative-formative type and disjointed two-stage 

approach must be used to create the HCM of M-banking usage. That is the M-banking usage 

model core principle of this study, the components of which address the following. 

 

Technology Acceptance Model (TAM) & perceived security  

Many researchers used multiple theories to approach mobile research, such as the 

theory of reasoned action (TRA), Innovation Diffusion Theory (IDT), Technology Acceptance 

Model (TAM), the Theory of Planned Behavior (TPB), Task Technology Fit (TTF), Unified 

Technology Acceptance and Usage Theory (UTAUT), and Initial Trust Model (ITM) (Ajzen, 

1991; Davis, 1986,1989; Fishbein & Ajzen, 1975; Goodhue & Thompson, 1995; Kim et al., 

2009; Rogers, 1995; Venkatesh et al., 2003). Kelly and Palaniappan (2019) divided the models 

and hypotheses into four categories based on findings that include customer satisfaction, 
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adoption and impact, consumer perception, security and encryption, and consumer behaviour. 

TAM is the most commonly used model for innovation adoption, describing customer decision-

making processes related to technology acceptance behaviour (Mohammadi, 2015). TAM 

examines the factors influencing the use of new technology by a person (Venkatesh & Davis, 

2000). TAM is also the most commonly used model for M-banking (Kelly & Palaniappan, 

2019). TAM is a stable, productive, and parsimonious model to predict consumer IT, and is 

more straightforward to understand than the other models (Gu et al., 2009; Mehrad & 

Mohammadi, 2017). The primary problem with previous TAM research was twofold (Gu et 

al., 2009). It referred to the primary construct determinants (Venkatesh & Davis, 2000) and 

behavioural intent (Gefen, 2000). This study aims to examine constructs M-banking usage to 

determine perceived usefulness (PUS), perceived ease of use (PEU), perceived security (PSE), 

product, price, place, and promotion. 

Perceived Usefulness (PUS): Perceived usefulness is defined as the degree to which an 

individual believes their success is related to using a particular program (Davis, 1989). It refers 

to planned performance (Venkatesh et al., 2003), efficiency, effectiveness, and productivity, 

including accessibility, sociability, reassurance, and instrumentality (Nysveen et al., 2005). 

PUS positively relates to both attitude and intended use (Hanafizadeh et al., 2014). Szajna 

(1996) identified PUS as a critical influence on the intended use. For this report, PUS refers to 

how M-banking incorporates itself in the customers’ day-to-day activities as his or her 

confidence grows, making the M-banking model more accurate. When customers recognize 

the benefits of M-banking, the user model will lead to increased M-banking satisfaction and 

loyalty. 

Perceived Ease of Use (PEU): Perceived ease of use is the degree to which a person 

believes that using a particular method will be easy (Davis, 1989). A function will come to an 

end in a less complicated manner (Venkatesh & Morris, 2000). Perceived ease of use is 

positively related to the intention to use M-banking (Wu & Wang, 2005). Perceived usefulness 

and ease of use relate positively to mobile banking behavioural intent, which refers to a 

customer’s belief that the application is easy to understand and use. Perceived ease of use is 

undoubtedly linked to a consumer’s willingness to use the service (Singh et al., 2010). PUS is 

productivity-related, while PEU is effort-related. Therefore, this study will follow the classic 

TAM, or perceived usefulness construct and perceived ease of use, in the M-banking model. 

Perceived Security (PSE): M-banks are based on wireless networks which can be 

vulnerable to security attacks; therefore, M-banks may be riskier than traditional banking 

services. Classic TAM approaches, however, consist of perceived usefulness and perceived 

ease of use, and have no protection or risk constructs. Some scholars expanded the classic TAM 

by adding some recognized risk components (Kibicho & Mungai, 2019) such as perceived risk 

and social influence, perceived risk, and trust (Munoz-Leiva et al., 2016). Nevertheless, many 

customers remain uncertain (Munoz-Leiva et al., 2016). M-banking can use wireless 

encryption technology to enhance its security and provide customers with reliable, safe, and 

real-time services (Lafraxo et al., 2018). Perceived risk refers to security or privacy risks, 

financial risks, social risks, or time risks and refers to the customer's fear of failure while 
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dealing with M-banking (Cocosila & Trabelsi, 2016). High perceived risk is a barrier to mobile 

banking. As a result, this study will take security into consideration in the M-banking usage 

model to enhance superior TAM efficiency. 

 

Four Ps marketing mixes 

Studies done using TAM have omitted economics, demographics, and external 

variables which limited the understanding of consumer expectations and behavioural intent for 

M-banking adoption, and marketing mixes could address this shortcoming (Venkatesh & 

Davis, 2000). Marketing mix refers to marketing strategies that will help a company achieve 

profitability, market share, customer satisfaction, and sustainability (Pour et al., 2013; Zeithaml 

et al., 2006)). Marketing mixes come from twelve components of Borden’s original marketing 

mix definition (Grönroos, 1994), which are product planning, pricing, branding, distribution 

channels, personal sales, advertising, promotion, packaging, display, service, physical 

handling, fact-finding, and research. Goi (2009), McCarthy (1964) divided Borden’s definition 

into four categories: product, price, promotion, and place. Many marketing analysts opposed 

the 4Ps marketing mix using different perspectives (Zeithaml et al., 2006). For example, Bitner 

(1990) recommended an additional P for People, Process, and Physical in the 4Ps, making 

service marketing mixes be 7Ps. The product marketing mix can impact consumer satisfaction 

and retention, helping banks succeed (Kushwaha & Agrawal, 2015). Nevertheless, Alnaser et 

al. (2017) used the 7Ps to examine customer satisfaction with Islamic banking services: 

product, place, price, promotion, people, process, and physical. Berry (1995) noted that 

working with the 7Ps for banking service marketing combinations is negligible, inconsistent, 

and confounding. Thus, this study does not use Bitner’s 7Ps (1990) for M-banking but rather 

suggests an alternative 7Ps. The first traditional 4Ps is the specified non-ICT aspect that can be 

effective for studying behaviour-intensive M-banking and adopts PUS, PEU, and PSE to 

explain M-banking's effectiveness, commitment, and security issues related to ICT. Therefore, 

the present research will follow the 4Ps marketing mix and use it in the model of M-banking, 

the 4Ps are defined as follows.  

Product (PRD): Product is something on the market for sale or that customers are 

thinking of bidding on, and offers tangible and intangible benefits, often called goods and 

services. Products are applied to activities, interests, or satisfaction (Kotler & Armstrong, 

2010), and have a bundle of market-specific features and benefits (Taherdoost et al., 2014). 

Banks need innovative ways to tailor their products/services, and react to customer needs. The 

product is the central element of a marketing mix since pricing, promotion, and distribution are 

impossible without it (Ferrell & Hartline, 2005). In banking, organizational objectives 

contribute primarily to product productivity (Coviello et al., 1997). Thus, the product is the 

primary determinant in the M-banking model usage, and is also the antecedent of customer 

satisfaction and loyalty (Pourdehghan, 2015). 

Price (PRI): Price is the monetary value of the direct and indirect costs of profit or loss. 

It is a significant variable of a consumer’s purchasing decision among other factors. They must 

consider prior value-for-money experiences before they repurchase something, such as 
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necessary financial and non-financial sacrifices, including time, energy, and effort, including 

opportunity costs (Kotler et al., 2010). For, M-banking, the price factor in the market mix 

relates to fees, bank charges, and interest rates, and may be cheaper than traditional bank 

transactions (Gerrard & Cunningham, 2004). When rates are unfair or uncompetitive, 

consumers turn to other banks (Colgate & Hedge, 2001). Therefore, price expectations directly 

affect consumer satisfaction and loyalty. Price is an important marketing mix variable that 

several scholars consider to be a key variable among many customer-related variables such as 

attraction, satisfaction, retention, and loyalty (e.g., Gupta & Dev, 2012; Shanker, 2002). 

Therefore, price is the primary determinant in the usage M-banking model.  

Place/Distribution Place (PLA): The traditional meaning of place is where a company 

distributes its products or services, giving customers convenient access. To date, ICT has 

altered the way consumers access banking services (Brodie et al., 2013). Automated teller 

machines (ATMs) is one of the banking sector's most well-known technology applications that 

can increase cost efficiency (Beccalli, 2007). The large number of branches and ATMs make 

it more customer-friendly (Gupta & Dev, 2012). For the current study on M-banking, place 

refers to a customer's ability to access banking services that are less time-consuming and 

available 24-hours a day anywhere in the world. Therefore, adopting “place” in the present 

study on the usage M-banking model is very significant. 

Service Promotion (PRO): If a company's new service or product is unsuccessful, 

service promotion refers to how important it is to them. Customers will purchase what they 

know, and companies will influence the decision through successful, persuasive 

communication. Marketing communication affects consumer behavioural intentions: 

satisfaction, loyalty, retention, and others (Hoffmann & Birnbrich, 2012). Promotion is also 

essential for M-banking, so the current study added it to the M-banking model of usage. 

 

M-banking loyalty 

Loyalty is referred to as a deep commitment to repurchase products or services in the 

future (Oliver, 1999). It may motivate repeated usage over time of the same service or product 

from the same companies (Dwivedi et al., 2019). In the mobile services sector, loyalty is 

characterized as the continuation of a business relationship between a service provider and a 

customer, meaning that customers expect to purchase more from the service provider (Gerpott 

et al., 2001). The bank can also play a significant role in developing customer loyalty, which 

is much cheaper than searching for new potential consumers. Thus, in the current analysis, we 

assume customer loyalty to be the individual’s behavioural intent to continually use the current 

bank's M-banking service. Loyalty’s antecedent is customer satisfaction and M-banking model 

usage. Figure 1 shows the first-order construct constructed using the improved repeated 

indicator approach that does not include second-order construct variables in the process 

(Becker et al., 2012; Sarstedt et al., 2019). The analysis will draw on the dimension effect of 

the marketing mix and TAM to evaluate loyalty of M-banking as follows; 
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Hypothesis 1a: Product is positively related to loyalty. 

Hypothesis 1b: Price is positively associated with loyalty. 

Hypothesis 1c: Place is positively associated with loyalty. 

Hypothesis 1d: Promotion is positively associated with loyalty. 

Hypothesis 1e: Perceived security is positively associated with loyalty. 

Hypothesis 1f: Perceived usefulness is positively related to loyalty. 

Hypothesis 1g: Perceived ease of use is positively associated with loyalty. 

 

 
 

Figure 1 Dimension effect conceptual framework 

 

Satisfaction of M-banking 

Satisfaction is a fundamental concept in marketing literature for decision-making by 

direct marketers and customers (Preko et al., 2019). It is a primary element in optimizing 

profitability (Keshavarz & Jamshidi, 2018). M-banking services provide a wide variety of 

applications and value-added services to fulfil consumer needs, and customer satisfaction 

(Calvo-Porral & Nieto-Mengotti, 2019). In the literature, customer satisfaction refers either to 

the overall evaluation of performance based on the perceptions of service delivery achieved, or 

to assessments based on the value of the consumption experience (Eshghi et al., 2007). In M-

banking, customer satisfaction refers to the degree of positive feelings felt for the bank 

depending on the experience. Therefore, customer satisfaction for M-banking can be related to 

the quality of communication, high value for money, the customer services provided, and 

convenient procedures that fulfil customer needs (Calvo-Porral & Nieto-Mengotti, 2019). 

Loyal customers will experience improved satisfaction. They will not respond adequately to 

product or service price changes and will also pay less attention to alternative products on the 

market (Jaakkola et al., 2015). Therefore, customer satisfaction is crucial for separating M-

banking from rivals and shaping customer loyalty (Deng et al., 2010). Customer satisfaction 
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can affect the marketing mix, including TAM and perceived risk. In most of the literature, 

consumer satisfaction leads to higher retention rates, allowing corporations to achieve greater 

profitability due to improved customer loyalty (Wicks & Roethlein, 2009). Therefore, M-

banking usage models should positively contribute to customer satisfaction and loyalty. 

Further, customer satisfaction is positively related to consumer loyalty. The analysis will draw 

on the dimension effect of the marketing mix and TAM to evaluate satisfaction of M-banking 

as follows; 

 

Hypothesis 2a: Product is positively associated with satisfaction. 

Hypothesis 2b: Price is positively associated with satisfaction. 

Hypothesis 2c: Place is positively related to satisfaction. 

Hypothesis 2d: Promotion is positively associated with satisfaction. 

Hypothesis 2e: Perceived security is positively associated with satisfaction. 

Hypothesis 2f: Perceived usefulness is positively associated with satisfaction. 

Hypothesis 2g: Perceived ease of use is positively related to satisfaction. 

 

Construct effect 

The HCM usually consists of lower and higher-order constructs. Based on the reflective 

or formative model, the lower-order construct reports with measurement model criteria while 

higher-order model tests use structural rules hypothesized higher-order tests (Sarstedt et al., 

2019). The current study needs to make assumptions for both the lower and higher-level 

constructs. Lower-order analysis hypothesizes that this is the dimension effect, which is the 

relationship between the 7Ps dimension and satisfaction and loyalty. For higher-order 

construct, this study hypothesizes a relationship between M-banking usage and satisfaction and 

loyalty, which is the construct effect. This does not appear to be a typical type of HCM, since 

there are two hypotheses in the lower-order and higher-order levels. The M-banking usage 

model is constructed with a composite and mode-B algorithm. The HCM is constructed with a 

formative-formative weighting scheme, which Schuberth et al. (2020) referred to as composite 

of composite. The variables satisfaction and loyalty are designed using a consistent partial least 

square that uses a consistent mode A algorithm. The model aims to illustrate how M-banking 

usage affects satisfaction and loyalty. The hypothesis of the construct effect was defined as 

follows in the current research literature. 

 

Hypothesis 1: M-bank usage model is related positively to loyalty. 

Hypothesis 2: M-banking usage model is related positively to satisfaction. 

Hypothesis 3: Satisfaction is positively associated with loyalty. 
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Figure 2 The construct effect conceptual framework 

 

The conceptual framework contains two main models as shown in Figure 1 and 2. 

Figure 1 aims to investigate the influence of the dimensions of M-banking usage on satisfaction 

and loyalty. Figure 2 shows the M-banking usage model’s relationship with satisfaction and 

loyalty. The model consists of three main assumptions (1, 2 and 3), all of which affect the first 

seven assumptions (H1a to H1g) give how differences in the usage component of M-banking 

relate to loyalty. Concurrently, the second seven assumptions (H2a to H2g) concerns 

satisfaction. The H3 set of assumptions states the relationship suggestion between satisfaction 

and loyalty. The hexagons represent emergent variables while the ovals represent latent 

variables 

 

Methods 

Measurement 

Table 1 shows the questionnaire developed using various previous studies. Kushwaha 

and Agrawal (2015) established the marketing mix and found that product is based on the 

concept of innovation and value-added. In contrast, price is based on the idea of low cost. Place 

is based on the concept of convenience and ease of access. Promotion is based on the concept 

of bank advertising, social and cultural events, and promotional impact strategies. Puriwat and 

Tripopsakul (2017) sought to improve perceived security. Sripalawat et al. (2011) supported 

the use of perceived usefulness and ease of use. Baabdullah et al. (2019) adapted satisfaction 

and loyalty within the model.  
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Questionnaire design  

The present study investigates the behaviour of M-banking customers in Thailand, and 

proposes to use the M-banking model based on the classic marketing mix, the traditional TAM, 

and perceived security. The 4Ps marketing mix explains consumer intentions or non-ICT 

behaviour, while the conventional TAM, including perceived risk, represents the consumer's 

ICT attitude towards M-banking. The questionnaire was developed from previous research but 

was carefully rewritten to suit the M-banking adoption background found in Thailand. It was 

translated into Thai given the target population. Two translators translated the original English 

instrument into Thai. They were native academics fluent in English. The Thai version was then 

back-translated to English. The researcher evaluated whether the words and terms reflected the 

same ideas or concepts in both English and Thai to ensure effective conceptual translation, and 

that the instrument’s content was correct in Thai. The translated tool was tested for reliability. 

The questionnaire consisted of 32 questions divided into two parts. The first section consisted 

of 5 items, while the second section consisted of 27 questions. The second part used a 5-point 

Likert scale ranging from “strongly disagree” to “strongly accept”. 

 

Data collection  

The data were collected from student at Valaya Alongkorn Rajabhat University. The 

survey was conducted in June 2019. The sample consisted of 400 individuals who had been 

using various banks’ M-banking applications). The data showed that 49.2% of the respondents 

were male, while 50.8% were female. By age, 50% were 19-20 years old, and 45% were 21-

22 years old. They were in their 1st, 2nd, 3rd or 4th year of study at 20, 25, 30, and 25% of the 

total, respectively. The data were gathered from two faculties, Management Science and 

Science and Technology, accounting for about 60% and 40% of the total, respectively. 

Considering their monthly income, 5% were below 5,000 baht, 25% were between 5001 and 

7,000 baht, 30% were between 7,001 and 9,000 baht, 20 % were between 9,000 and 11,000 

baht, and 20 percent were at more than 11,000 bath. 

 

Table 1 Questionnaire 

 

Product 
PRD1 M-bank transactions provide correct and protected information. 
PRD2 M-banking’s services are more flexible. 
PRD3 M-banking is very fast. 
Price 
PRI1 M-banking transaction fees are lower than regular bank transactions. 
PRI2 M-bank transactions have no annual charges. 
PRI3 M-banking transaction fees are fair. 
Place 

PLA1 24-hour M-banking transactions are available. 
PLA2 M-bank transactions can be completed from anywhere. 

PLA3 M-bank transactions save time. 
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Product 
Promotion  
PRO1 I receive my bank information via SMS, MMS or email. 
PRO2 I get a bank gift on New Year's Day and other special occasions. 

PRO3 M-bank transaction information is easily understood and followed. 

Perceived security 

PSE1 My confidential M-banking transaction information is well-protected. 

PSE2 My M-banking information is safe. 

PSE3 My M-banking transaction details are private and secure. 
Perceived usefulness 

PUS1 M-banking transactions offer more advantages than other networks. 
PUS2 

 

Transactions through M-banking can be undertaken immediately without queuing 

PUS3 M-banking makes transactions simpler to execute. 

Perceived ease of use 

PEU1 Knowledge of how to use M-banking is simple. 
PEU2 M-banking is not complicated. 
PEU3 Learning how to use M-banking is quick. 
Satisfaction  

SATIS1 I am feeling that M-bank transactions meet my needs and expectations. 
SATIS2 I am satisfied with M-banking transactions. 
SATIS3 I am satisfied after I complete M-banking transactions. 
Loyalty 

LOYAL1 I plan to keep using M-banking. 
LOYAL2 I prefer my bank’s M-bank to other banking networks. 
LOYAL3 I will recommend M-banking to others. 

 

Data analysis 

The current study used partial least square structural equation modelling. In terms of 

the dimensional effect, an emergent variable algorithm and improved repeat indicator 

approaches were used for M-banking usage, satisfaction, and loyalty. The construct effect used 

an emergent variable algorithm with a two-stage approach for the M-banking usage model-

current study calculations were done using ADANCO 2.2 bootstrapping, 4,999 rounds 

(Henseler & Dijktra, 2015). 

 

Quality of PLS-SEM 

Model consistency parameters include a fit index, measurements, and a structural 

model. Thus, each dimension and construct effect must report these three components. For the 

model fit parameters, the algorithm used was bootstrapping. It was used to identify the 

uncertainty between the results and the algorithm-inferred correlation matrix (Henseler & 

Dijkstra, 2015). It involved three statistics: standardized root means square residual (SRMR), 

unweighted minimum square discrepancy (dULS), and geodesic discrepancy (dG). The model 

was made up of two criteria: First, the results should be less than 95% (HI95) and 99% (HI99) 
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of bootstrapping. Second, if the first condition cannot be fulfilled, the SRMR value must be 

below 0.08 (Hu & Bentler, 1999). 

In the latent variable model, the reflective criteria were internal consistency, indicator 

reliability, convergent validity, and discriminant validity. Internal consistency, using Dijkstra-

Henseler’s rho, Jöreskog’s rho and Cronbach alpha should reach 0.70, while indicator 

reliability that loading items must exceed 0.708 (Henseler et al., 2015). The convergence 

validity test with an average extracted variance (AVE) score exceeding 0.50 indicates an 

appropriate indicator variance (Hair et al., 2017). Hetrotrait Monotrait correlations (HTMT) 

which discriminate the validity measure should be distinct and below 0.85 (Henseler et al., 

2015).  

In the emergent variable model, the composite criteria were: the nomological network, 

multicollinearity, loading significance, weight, and loading relevance (Henseler, 2017). That 

is like for the formative criterion (Hair et al., 2020). Nomological validity and confirmation of 

the formative variable must meet the requirements, including the design variable’s essential 

dimension. Variance inflation factor (VIF) levels must not exceed 5 (Hair et al., 2011). The 

weight should be significant enough as the t-statistic must be higher than 1.96. Loading must 

be substantial, not less than 0.50, to keep the model's indicator. 

The structural model can find the path coefficient, R-square (R2), effect size (f2), and 

predictable indicator (Q2). R2 can be broken into three amounts of social science research, 

representing small, moderate, and sufficient or 0.25, 0.35, and 0.75 respectively (Hair, Black, 

Babin, Anderson, 2010). It should reach the medium-scale (Chin, 1998). Effect sizes (f2) are 

divided as 0.02, 0.15, and 0.35, for low, medium, and large respectively (Cohen, 1992). The 

medium size is the bare minimum that is acceptable for this study. 

 

Results 

Dimension effect 

Model Fit: Table 2 shows the model fit parameters SRMR, dULS, and dG. The dULS values 

are slightly higher than HI99, while the dG ones are lower than HI99 but are equal in the 

Saturated and Estimated models. The SRMR, on the other hand, is 0.037, less than 0.08, 

indicating that the empirical correlation matrix is identical to the model-implied correlation 

matrix.  

 

Table 2 Test of model fit of dimension effects 

 

Parameters 

Saturated Model Estimated Model 

Value HI95 HI99 Value HI95 HI99 

SRMR 0.037 0.033 0.036 0.037 0.033 0.036 

dULS 0.525 0.401 0.478 0.525 0.401 0.478 

dG 0.248 0.227 0.249 0.248 0.227 0.249 
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Measurement Model: The M-banking usage model is a composite model criterion 

which has the following assessment criteria are nomological validity, variance inflation factor 

(VIF) and weight significance. Table 3 shows that the nomological validity is validated because 

all of the network's relations are supported in a single, omnibus model assessment (Hagger et 

al., 2017). The VIF of the M-banking usage aspects is less than 5, with the lowest value being 

1.511 for PROD2 and the highest value being 2.071 for PLA2. The M-banking usage model's 

weights are all significant, with the lowest t statistic being 2.519 for PSE2 and the highest being 

7.173 for PRD2. For satisfaction and loyalty, the internal consistency as well as Dijkstra-

Henseler’s rho, Jöreskog’s rho and Cronbach alpha, are all very close to the two parameters: 

Satisfaction has the lowest value at about 0.833 while loyalty has the highest at about 0.857. 

Indicator reliability shows that all loading values are higher than 0.708, ranging between 0.746 

(SATIS1) and 0.836 (LOYAL2). Convergent validity is confirmed by AVE values ranging 

from 0.627 (Satisfaction) to 0.644 (Loyalty). The HTMT value for satisfaction and loyalty is 

0.759, which is less than 0.85, indicating that the discriminating validity is appropriate. 

 

Table 3 Measurement model of dimension effects 

 

Indicators Weighting Loading VIF 
Weighted 

t-value 

Product     

PRD1 0.312 0.795 1.671 3.479 

PRD2 0.594 0.924 1.757 7.173 

PRD3 0.259 0.784 1.732 2.710 

Price     

PRI1 0.484 0.877 1.672 4.665 

PRI2 0.368 0.846 1.878 3.283 

PRI3 0.318 0.833 1.916 2.934 

Place     

PLA1 0.387 0.856 1.840 3.551 

PLA2 0.325 0.857 2.071 3.104 

PLA3 0.439 0.888 1.993 3.973 

Promotion     

PRO1 0.448 0.852 1.598 4.216 

PRO2 0.257 0.739 1.511 2.154 

PRO3 0.488 0.878 1.674 5.007 

Perceived 

security     

PSE1 0.445 0.862 1.803 5.092 

PSE2 0.227 0.812 2.011 2.519 

PSE3 0.492 0.878 1.735 6.431 

Perceived 

usefulness     

PUS1 0.331 0.792 1.607 4.447 
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Indicators Weighting Loading VIF 
Weighted 

t-value 

PUS2 0.263 0.799 1.797 3.220 

PUS3 0.575 0.917 1.777 8.323 

Perceived ease of 

use     

PEU1 0.414 0.847 1.670 6.395 

PEU2 0.336 0.835 1.831 4.526 

PEU3 0.426 0.867 1.811 6.381 

Loading 

Dijkstra-Henseler’s 

rho (ρA) 

Jöreskog’s 

rho (ρc) 

Cronbach’s 

alpha(α) 

The average variance 

extracted (AVE) 

Satisfaction  0.836 0.834 0.833 0.627 

SATIS1 0.746     

SATIS2 0.825     

SATIS3 0.803     

Loyalty 0.857 0.855 0.855 0.644 

LOYA

L1 0.772     

LOYA

L2 0.836     

LOYA

L3 0.834     

 

Structural Model: Table 4 and Figure 3 display the dimension effect of the fifteen-way 

relationship between the usage M-banking aspects, satisfaction, and loyalty. However, there 

are only four significant directions PRO->Loyalty, PSE->Satisfaction, PUS->Satisfaction, and 

Satisfaction->Loyalty.  

 

Table 4 Structural model criteria of dimension effects 

 

Effect Beta 
T. 

Value 

P. 

Value 
Cohen's f2 R2 

Hypothesis 

test 

PRD -> Satisfaction 0.089 0.728 0.467 0.007 0.669 No support 

PRD -> Loyalty 0.208 1.471 0.141 0.042 0.690 No support 

PRI -> Satisfaction 0.157 1.522 0.128 0.028 0.669 No support 

PRI -> Loyalty -0.037 -0.351 0.725 0.002 0.690 No support 

PLA -> Satisfaction -0.034 -0.354 0.724 0.001 0.669 No support 

PLA -> Loyalty -0.179 -1.672 0.095 0.040 0.690 No support 

PRO -> Satisfaction -0.101 -0.899 0.369 0.013 0.669 No support 

PRO -> Loyalty 0.233 2.113 0.035 0.072 0.690 support 

PSE -> Satisfaction 0.322 2.740 0.006 0.123 0.669 support 

PSE -> Loyalty -0.037 -0.305 0.760 0.002 0.690 No support 
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Effect Beta 
T. 

Value 

P. 

Value 
Cohen's f2 R2 

Hypothesis 

test 

PUS -> Satisfaction 0.275 2.302 0.021 0.082 0.669 support 

PUS -> Loyalty 0.116 0.935 0.350 0.014 0.690 No support 

PEU -> Satisfaction 0.232 1.866 0.062 0.053 0.669 No support 

PEU -> Loyalty 0.206 1.671 0.095 0.043 0.690 No support 

Satisfaction -> Loyalty 0.420 3.098 0.002 0.188 0.690 support 

 

 

 
 

Figure 3 The dimension effects 

 

Construct effect 

Model Fit: Table 5 shows that the saturate, and estimated model parameters are equal 

and below HI95. ADANCO provides model fit tests that rely on bootstrapping to determine 

the probability of discrepancies between the empirical matrix and the model-implemented 

correlation matrix. The results show that they are as high as the ones obtained for the sample 

at hand, and that the hypothesized model was indeed correct (Henseler & Dijkstra, 2015). 

 

 

 

 

 

 

Table 5 Test of model fit of construct effects 
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Parameters 
Saturated Model Estimated Model 

Value HI95 HI99 Value HI95 HI99 

SRMR 0.021 0.024 0.028 0.021 0.024 0.028 

dULS 0.041 0.054 0.070 0.041 0.054 0.070 

dG 0.033 0.040 0.048 0.033 0.040 0.048 

 

Measurement Model: Table 6 shows the composite model parameters which are the 

nomological network, multicollinearity, loading significance, including weight, and loading 

relevance. Almost all of the aspects of the M-banking usage model are based on the 

nomological net and the context except for places (PLA) which has a loading of more than 0.5. 

None of the dimensions has any issues with a multicollinearity problem due to a VIF value less 

than 5. As a result, the composite model can establish an M-banking usage model where PLA 

needs to describe more. 

 

Table 6 The measurement model of construct effects 

 

Indicators Weight Loading VIF 
Weighted 

t-value 
AVE 

Dijkstra-

Henseler’s 

rho (ρA) 

Cronbach’s 

alpha(α) 

Satisfaction    0.628 0.838 0.833 

SATIS1 0.354 0.729 1.732 22.723    

SATIS2 0.397 0.817 2.167 32.074    

SATIS3 0.402 0.828 2.033 29.701    

Loyalty    0.664 0.857 0.855 

LOYAL1 0.356 0.765 1.982 26.708    

LOYAL2 0.389 0.836 2.350 29.155    

LOYAL3 0.391 0.841 2.122 29.199    

Usage M-banking     

PRD 0.191 0.766 2.122 2.874  

PRI 0.121 0.683 1.865 2.114  

PLA -0.029 0.655 1.916 -0.408  

PRO 0.132 0.650 1.597 2.105  

PSE 0.241 0.774 1.852 3.451  

PUS 0.315 0.819 1.869 4.861  

PEU 0.313 0.830 1.977 4.834  

 

Structural Model: Table 7 and figure 4 show the structural model parameters which are 

the path coefficient, the R-square (R2), the impact size (f2), and the predictable (Q2) predictor, 

but ADANCO did not generate Q2. The results show that all three routes are significant, while 
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R2 value are higher than moderate. The effect sizes reveal that usage M-Banking- > Loyalty 

and Usage M-Banking- > Satisfaction are large while Satisfaction- > Loyalty is medium. The 

results indicate that the constructs and indicators have healthy relationships. 

 

Table 7 The structural model criteria of the construct effects 

 

Direct Effect Beta t-value 
P-

value 
Cohen’s f2 R2 

Hypothesis 

test 

Usage M-banking -> Loyalty 0.427 4.070 0.000 0.760 0.649 Support 

Usage M-banking -> Satisfaction 0.782 28.599 0.000 0.782 0.611 Support 

Satisfaction -> Loyalty 0.427 4.298 0.000 0.202 0.649 Support 

 

 
 

Figure 4 The construct effects 

 

Discussion 

Summary results 

The present study examined the dimension and construct effects of the M-banking 

usage model on customer satisfaction and loyalty. The dimension effect used an improved 

repeat indicators approach, while the construct effect used a disjointed two-stage approach to 

avoid discriminatory validity (Becker et al., 2012). In our experience, this might first suggest 

the need to explore dimension and construct effects that hypothesize both levels, while HCM 

hypothesizes higher-order constructs. In such cases, the dimension and construct effects would 

show the power of the aspects and of the latent variables, respectively.  
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Theoretical implications 

For the dimension effect, security and usefulness significantly impacted customer 

satisfaction. In particular, concerning security, customers were satisfied that their confidential 

M-banking transaction information was well protected, secure, and private. In terms of 

usefulness, the customers were satisfied that the M-banking transactions offered more 

advantages than other networks, immediately ending the need to wait in queues and making 

purchases easier to execute. The results also showed that promotion and satisfaction are 

essential to customer loyalty. Customers remain loyal because they have already received bank 

information, through SMS, MMS or email, which was easily understood and followed. M-bank 

transactions that are completed smoothly and successfully also affect customer loyalty. The 

results confirmed that the usefulness, security, and promotion of the M-banking usage model 

are well organized and in line with Hanafizadeh et al. (2014). Perceived usefulness and 

perceived security significantly impact customer satisfaction, creating a positive feeling toward 

the bank (Deng et al., 2010). Promotion and customer satisfaction had a significant impact on 

the M-banking usage model's customer loyalty. Deng et al. (2010) found that customer 

satisfaction in M-banking is crucial to customer loyalty. These findings are consistent with the 

assumption that promotion, usefulness, and security are essential to influence customer 

satisfaction and loyalty in M-banking. The aspects of product, price, place, and ease of use 

were insignificant, which is not consistent with the assumption of customer satisfaction and 

loyalty. It differs significantly from the primary literature, which claims that the 7Ps of service 

M-banking positively influence consumer perception (Kushwaha & Agrawal, 2015).  

Appendix can be consulted to check the relationship between each dimension, and 

consider that all aspects significantly affected customer satisfaction and loyalty, with the 

exception of place and price for loyalty. However, putting all seven aspects into the M-banking 

usage model revealed that only promotion, perceived usefulness and perceived security had an 

impact on customer satisfaction and loyalty. Thus, M-banking usage means that M-banking 

transactions are easier to execute and do not require any queuing. Thus, they have more 

advantages than other networks. The information is easily understood, and followed, and the 

banks offer well-protected, private, and secure transactions.  

For the construct effect, usage M-banking had a significant impact on customer 

satisfaction and loyalty, conforming to the assumption and in line with Baabdullaha et al. 

(2019). Except for place, the 6Ps were clearly organized for M-banking usage. Place had a 

weight that may be insignificant, but the loading was more significant than 0.5, and so it could 

remain within the model. The results showed that location may be less critical for M-banking. 

Moreover, the 7Ps of the usage M-banking model also impacted customers who plan to 

continue using M-banking and prefer it to other banking networks and also plan on 

recommending M-banking to others. Customers were happy when M-banking transactions met 

their goals both during and after the transaction. The 7Ps elements were well-developed 

components of a composite model for mobile banking usage. Thus, the 7Ps influenced 

customer satisfaction and loyalty in this context. As a result, it confirms that M-banking usage 

elements are significant for customer satisfaction and loyalty. 

The dimension and the construct effects can be distinguished by the fact that the 

dimension effect clearly shows which aspect is relevant to customer satisfaction and loyalty 
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whereas the construct effect shows that the relationship between the M-banking, satisfaction 

and loyalty are well organized. The dimension effect can show the relationship between the 

individual aspects while the construct effect can show how well the construct is organized. 

Therefore, studies would benefit from including both the dimension and construct effect, as 

they produce different results. The results showed that the M-banking usage model is 

appropriate for the construction of a composite model that may vary from what is reported in 

other literature such as Baabdullaha et al. (2019), Shaikh and Karjaluoto (2015). 

 

Practical implications 

The dimension effect showed that the aspects promotion, perceived usefulness, and 

perceived security are the indicators that had the most significant impact on customer 

satisfaction and loyalty. Thus, if any bank wants to concentrate more on M-banking, they 

should spend more time and effort to increase the promotion, usefulness, and security of their 

M-banking. According to theory, every dimension has the propensity to be significant, but 

when all dimensions are included in construct variable, only a few dimensions is meaningful. 

However, the construct effect is still significant, and no insignificant dimension can be removed 

from the model. Additionally, the response to all of the dimensions is the primary organization 

of the construct. Thus, the construct variable, according to theory, must include all of the 

dimensions, including the insignificant ones.  

 

Limitations and directions for further research 

The research had some weaknesses that should be acknowledged before generalizing 

the results to Thailand and beyond. This research was based on data collected from student at 

Valaya Alongkorn Rajabhat University. A future broad-based data analysis across various 

provinces would help generalize national findings. This is the first research done that 

hypothesized both the lower-order and higher-order constructs in order to investigate 

dimension and construct relationships with other construct variables. The dimension effect 

showed each aspect's relationship of the M-banking usage model to satisfaction and loyalty. 

The construct effect showed how well organized they were between the constructs. That may 

be a shortcoming of this method. Future research should further examine the dimension and 

construct effect in other industries that are more likely to result in a difference. As a result of 

this study’s construction of M-banking usage, a future study could aim to establish the 

emergent of latent variables. That could have a beneficial effect on the satisfaction-loyalty 

relationship, which is typically difficult to achieve when using latent variables with an indirect 

effect. While emergent variables are generally appropriate for data with capabilities, indices, 

and values, Hubona et al. (2021) propose constructing emergent variables from latent variables, 

referring to attitudes and characteristics as emergent variables or formative composite 

variables. 
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Conclusions 

This study could perhaps, in our experience, first propose a dimension and construct 

effect that hypothesizes both a lower-order and a higher-order design for both investigation 

levels. The results showed that the 7Ps were well organized in the M-banking usage model and 

that there was a significant impact on customer satisfaction and loyalty as shown by the 

construct effect. The dimension effect showed the relationship between the aspects, or 7Ps and 

customer satisfaction and loyalty. Using the dimension and construct effect in the same study 

revealed the development of a new theory. 
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APPENDIX 

 

Table 9 Relationship to customer satisfaction and loyalty of each dimension 

 

  Beta T statistics p-value R2 

Product Product Satisfaction 0.650 13.509 0.000 0.422 

Product Loyalty 0.293 3.297 0.000 0.628 

Satisfaction Loyalty 0.570 6.932 0.000 0.628 

Price Price Satisfaction 0.604 11.711 0.000 0.365 

Price Loyalty 0.160 1.908 0.560 0.594 

Satisfaction Loyalty 0.663 8.808 0.000 0.594 

Place Place Satisfaction 0.588 12.697 0.000 0.345 

Place Loyalty 0.160 1.272 0.203 0.584 

Satisfaction Loyalty 0.698 9.616 0.000 0.584 

Promotion Promotion Satisfaction 0.528 9.545 0.000 0.279 

Promotion Loyalty 0.285 4.097 0.000 0.635 

Satisfaction Loyalty 0.609 9.541 0.000 0.635 

Perceived 

Security 

Security Satisfaction 0.696 15.741 0.000 0.485 

Security Loyalty 0.179 2.014 0.044 0.595 

Satisfaction Loyalty 0.636 7.321 0.000 0.595 

Perceived 

Usefulness 

Usefulness Satisfaction 0.717 15.492 0.000 0.514 

Usefulness Loyalty 0.296 2.939 0.003 0.620 

Satisfaction Loyalty 0.548 5.591 0.000 0.620 

Perceived 

ease of use 

Ease of use Satisfaction 0.720 16.720 0.000 0.518 

Ease of use Loyalty 0.325 3.191 0.001 0.628 

Satisfaction Loyalty 0.526 5.307 0.000 0.628 

 

The seven experiments were used to assess the relationship between each aspect of M-

banking usage and satisfaction and loyalty, and almost all of the hypotheses that were accepted 

excluded place and price for loyalty. 


