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Abstract: Mobile banking is a mobile commerce application that is revolutionizing financial services. Accepting and using a virtual system is not easy for users, either technologically or emotionally. The purpose of this research is to find out the effects of "Effect of Risk Perception", "Perceived Ease of Use" and "Perceived Usefulness of Mobile Banking" on mobile banking attitude and adoption. For this study, data was collected in 2019 from N=220 participants using 19 items of five Likert-type questionnaires. The data was analyzed using Statistical Package for Social Sciences and Regression Analysis through the enter method was used. It was found out that there is a positive significant effect of perceived ease of use and perceived usefulness of mobile banking on mobile banking attitude. The results also showed, that attitude towards switching to mobile banking has a positive significant effect on the intentions of mobile banking adoption. It can be concluded that the perceived ease of use of mobile banking will have a significant impact on attitudes towards switching to mobile banking services. The results of the research show that the perceived risk has a significant effect on the mobile. Also, for the practitioners it is very important to take into consideration these results to promote the usage of mobile banking among the customers in Jordan. Our research results also show similarities and differences from previous research results, confirming the unique characteristics of the rapidly developing Arab region. User behavior related to mobile banking is shaped by the combined effect of custom and culture. Mobile banking services may be a very efficient and cost-effective tool in the future, accelerating industry development processes.
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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Electronic banking is a huge step in the field of finance [1]. It can be a useful tool for the banks to improve their relations with the customers through enhancing the customer loyalty, affective commitment and the satisfaction [2]. Although still mobile banking started adoption from only 1999 and now everyone uses mobile banking to make transactions and to send and receive payments or to purchase products. Mobile banking is “instance of a mobile commerce (commerce) application by which financial institutions enable their customers to carry out banking activities via mobile devices” [3]. In every decade various scientific changes occur similarly now mobile banking is giving ease and enhancing its services everyone is involved either as a user or a service provider [4] mortgage and credit cards play a vital role in influencing the use of electronic banking [5]. However, in research inter-net banking is further divided into three phases the first is to analysis and to know what is internet banking also known as descriptive type, second is to adopt internet banking after understanding it and by using it also known as relational. The third type is comparing two or more types of internet banking to conclude better results and improve this technology in the better way known as comparative [6]. In the very beginning this area was not focused to attain the betterment, but now it is expanding exponentially. The internet banking even introducing few new or improved methods to be used in the financial and banking sector, such models and theories like TAM (Technology Acceptance Model), Structural Equation Modeling (SEM), Unified Theory of Acceptance and Usage of Technology (UTAUT), Task-Technology Fit (TTF), Initial Trust Model (ITM), diffusion of innovation theory, unified technology acceptance theory and various such theories were presented to improve mobile banking adoption [7]. In Jordan mobile banking services are growing rapidly and the growth rate jumped to 140% in 2012 [8], also the study by Gharaibeh, Arshad, & Gharaibeh [9] showed that only 8% of the banks customers in Jordan have used the mobile banking services and according to the 2019 digital financial country report 79% used the mobile devices to conduct their banking transactions. In the Jordanian economy 44% of the small enterprises would not use the digital financial services in their businesses, also the report assured that Jordan has a fine digital financial services foundation due to its modern ICT infrastructure and adequate regulations (Digital Finance Country Report Jordan, 2019). However, the use of smart phones shows a different picture in the country. According to the report [10] in Jordan mobile banking took over the e-banking and became more popular, but unfortunately the usage of mobile banking (with safety smart phones) is still at low-level and only 2% of adults used mobile banking. The report showed that culture, cost and low technological knowledge level of the customers are the main obstacles for usage of mobile banking services. In this study we empirically tested the major factors affecting the customers’ adoption of the mobile service banking in Jordanian market. Our research question was what main factors (risk perception, the perceived easy of using, usefulness and the technology acceptance attitude) influence the use of mobile banking services in the context of mobile phone use in rapidly evolving economic systems.
2. The Technology Acceptance Model (TAM) and other adoptions theoretical concepts  
Mobile banking can be defined as “Mobile banking, also referred to as cell phone banking, is the use of mobile terminals such as cell phones and Personal Digital Assistants (PDAs) to access banking networks via the Wireless Application Protocol (WAP)” [11]. Mobile banking is adding a facility for the users it is being used to deploy betterment in business and even in the daily routine. The main advantage of providing mobile banking is to enable the customers to make transactions at any place and time [12].
The adoption of mobile banking is expanding exponentially, it is witnessed that the demand and the user both are increasing in the same ratio. Various applications and products use the internet or mobile banking to increase their sell ratio. In a sur-vey, it was reported that eighty percent of people are now using their mobile banking, and it is increased sixty percent as compared with previous years [13]. The significant increase in the use of mobile banking needs a comparatively strong architect to de-sign the models for mobile banking and to be adopted as well. In terms of financial usage, automated teller machines known as ATM were used widely from last decade and give growth to internet banking [14]. However, the current era is dealing with mobile adoption as the use of mobile is increased exponentially similarly mobile banking is increased as it saves the time in transactions and it is also a secure method to transfer or to withdraw amount or to purchase products [15].  In other fast developing countries, for example the statistics from Malaysia show enormousness of smart mobiles usage which reported that 65% of population of Malaysia owns mobile phones [16]. A study by Alalwan, Dwivedi, Rana, & Williams [8] about consumer adoption of mobile banking in Jordan showed that perceived usefulness, perceived ease of use and perceived risk are significantly influence the behavioral intention to use mobile banking. Furthermore, this leads the innovation models, to tackle mobile adoption in the banking sector and integrate the innovative tools to emerging technology in one place [17]. While discussing the innovation models the previous methods have limited prediction power to tackle innovative technical change in the field of internet banking, to relate cross co-relation [18].
TAM (Technology Acceptance Model) was an effective model used to predict the new information and the adoption in the new information of the technologies. The proposed TAM (Technology Acceptance Model) process is shown in the Figure 1.
It is one of the most used models at individualistic level and has been proved in term of validity by many studies [20], [21], [22]
Basically, it was based on the model Theory of Reasoned Action (TRA) and later on it was improved and the new model was known as TAM [23]. The similarity of TAM with other models is still a part but considered as a better solution than other models. As TAM is based on TRA the basic aim of the developing this model was to make further predictions, to use with new technical systems [4]. TAM operates to provide benefits given by the information systems and parsimonious, and innovation [24].  The adoption rate basically depends on the five basic things complexity, compatibility, trainability, relative advantage, and observability as this theory is the oldest and known as diffusion of innovation theory. Similarly, the theory of planned behavior model improves the predictive power [25]. This theory of planned behavior base on attitude, subjective norm, perceived behavioral control, and these three basic modules then processed with intentions and by this behavior is judged. Likewise, like the theory of planned behavior the diffusion of innovation theory explains, what, how, when and why the new mobile adoption and the technology are spreading. This theory explains the process of diffusion is like the innovation communication depends on the time and the users in the social circle [26]. The most complete model Decomposed Theory of Planned Behavior DTPB, known as an improved model and based on the innovation diffusion theory, it is a multidimensional solution and considered as having multi-impact factors in the adoption of the technology. Decomposed Theory of Planned Behavior has two peer constructs peer influence and superior influence [27]. These all theories explain how, when and why the mobile adoption is increasing its use, increasing its popularity, and demand. As the technology is advancing, and changing diversely and adopting new technical changes in mobile banking is already been adopted widely. The excessive number of users now making it hard to remain constant, there is a need to adopt new technical changes and enhance the abilities of mobile banking, the previous models are already performing for what they were developed, but there is a need to improve the models to handle such increased users [28], [29]. The mobile adoption is increased and needs the models to improve and give same and better results for the users. The sudden need to improve models is because of the exponential increase in the users and their requirements according to the current era.  So TAM model has been extended or modified by many scholars and these new versions of the TAM model is called TAM++ [30], trust and perceived risk were among the most used factors in extended the TAM model [2].
[bookmark: _Hlk11838458][image: ]
Figure 1. Proposed Technology Acceptance Model (TAM)[[19].
In mobile banking adoption to analyses the current technical aspects as a unified view, the theory of unified acceptance and the use of the technology will be used [31]. To analyze the facilitating condition, performance expectancy, social influence, and effort expectancy, of the mobile banking unified theory of acceptance will perform better than other theories, like TPB (theory of planned behavior), DTPB (decomposed theory of planned behavior), TRA (theory of reasoned action) [32]. Unified theory acceptance is basically a technology acceptance model, this analyzes the unified view, and this theory explains the user intentions to use in the subsequent behavior of the user. To analyze the direct determinants in mobile banking adoption and the user behavior the best theory and the model is a unified theory of acceptance [25]. The improvement in the models and the study can be brought in the field of mobile banking adoption by the unified theory of acceptance [17].
The Unified Theory of Acceptance and Use of Technology (UTAUT) covered various gaps in terms of integration, and in the need of mobile banking adoption to overcome gaps of understanding between the banks and the clients. The UTAUT improved mobile bank services by providing services accordingly, by this perceived risk is reduced [33], [34], [35], [36] . The detailed UTAUT process is shown in the Figure 2. Though the unified theory of acceptance new model was built to improve the mobile banking adoption, previously it was discussed as theory and the practical work was not found. However, after the implementation of the unified theory various perspectives were now overcome but after an exponential increase in the users, various certain and uncertain gaps were still there. The unified theory of acceptance improved the interacting behavior with the clients, by including the emergence of technology, and by implementing [4],[37]. Previous it was observed that UTAUT was capable of working two different cultural environments like, in the developing country and in a developed country. Similarly, it is concluded that now it is the time to test the UTAUT model that it could be able to tackle such exponential load of users and data. It can be now tested or checked that the UTAUT model still has the power to tackle and to produce the same high results [4].
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Figure 2. Proposed UTAUT [4].
New research may be conducted to test if UTAUT needs improvements in its model, either there should be a need to improve its predictive power of the UTAUT [38],[39]. The security concerns always appear in the adoption of new technologies especially if it’s related to the applications of e-commerce. The perceived risk theory has been used to investigate the consumer’s behaviour especially in online purchasing, the perceived risk of online banking can be seen in five dimensions: Security/privacy risk, financial risk, Social risk, Time/convenience risk and Performance risk [40].  According to Featherman and Pavlou [35], perceived risk is can be defined as "the potential for loss in the pursuit of a desired out-come of using an e-service” (Figure 3.).
[image: ]
Figure 3. Proposed model based on Featherman & Pavlou [41]
After reviewing the previous studies we propose the following research framework by integrating the TAM model with perceived risk factor. Security (risk perception), perceived ease of use and perceived usefulness were the starting points in the design of the test framework (Figure 4.).
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Figure 4. Proposed model to analyze the process (based on own concept)
The risk of using mobile banking services, the perceived ease of use of applications, the usefulness of available services, and changes in usage attitudes may be determinants of changes in the use of mobile banking services. Taking these aspects into account, we developed the following hypotheses:
H1: In the use of mobile banking services, there is likely to be significant effect of ‘Risk Perception’ of Mobile Banking on Attitude towards switching to mobile banking. 
H2: There is likely to be significant effect of ‘Perceived Ease of Use’ of Mobile Banking on Attitude towards switching to mobile banking in the future. 
H3: There is likely to be significant effect of ‘Perceived Usefulness’ of Mobile Banking on Attitude towards switching to mobile banking, which can make the financial processes of certain economic sectors more efficient. 
H4: The emergence and proliferation of smart devices and phones is likely to be a significant effect of ‘Attitude towards switching to mobile banking’ on Mobile Banking service Adoption.
3. Materials and Methods
The analysis is a quantitative research based on correlational research design. The questionnaire was written in Arabic, and during the compilation of the questionnaire, the previous question sets were synthesized and updated for the study area. In our research, we focused on those banking customers who use banking services on average or above average. In the case of banking services, efficient and fast operation is important to them. The analysis sample number was set to 250 because we planned to ask additional specific questionnaires based on the results. According to the professional team (analytical economist, marketing specialist, computer engineer) participating in the research, the indicated sample number is a suitable basis for analytical purposes.
3.1 Research design
As has been mentioned this is a quantitative research based on correlational research design. Cause and effect relationship of variables were investigated. A questionnaire of 19 itemed Likert-type scale comprised of 5 subscales was designed to get the data. The subscales were; Perceived usefulness, Perceived ease of use, Attitude towards switching to Mobile Banking, Risk Perceptions and Intention to switch to Mobile Banking (Adoption). Each item was responded on range of responses from 1-5 (highly agreed to highly disagreed). Before collection of data, consent form was given that stated the purpose of the research and ensured confidentiality of each participant’s data. Before collection of data, consent form was given that stated the purpose of the research and ensured confidentiality of each participant’s data. The survey was submitted both electronically (by google doc. to their emails) and manually to the target population in the three main cities in Jordan, Amman, Zarqa and Irbid in 2019. We have submitted 250 questionnaire and get back 220 valid ones. The study involved sample of N=220 participants from which n=108 were male and n=112 were female participants who were selected using non-probability, convenient sampling technique. The participants’ age ranged from 21-70 years. We did not increase the number of participants to over 250 because we planned to establish further research programs. 
3.2 Data analysis
Data was collected using a demographic form and a 19 itemed Likert-type scale comprised of 5 subscales. The subscales were: Perceived usefulness, Perceived ease of use, Attitude towards switching to Mobile Banking, Risk Perceptions and Intention to switch to Mobile Banking (Adoption). Each item was responded on range of responses from 1-5 (highly agreed to highly disagreed). Statistical Package for Social Sciences was used to analyse data and to test the hypotheses, regression analysis through enter method was used.
4. Results
In accordance with the aim of our study, we chose quantitative research methods to meet the objectives of the study. A questionnaire based on the presented mod-el was used for the studies. The applied descriptive statistic is a short descriptive coefficient that summarizes a particular set of data, which can be a representation of the entire mobile bank users. Descriptive statistics are broken down into measures of central trend and variability (distribution). Measurements of the central trend include mean, median, and mode, while measurements of variability include standard deviation, variance, minimum, and maximum variables. Following are the results of analyses: Demographics.
The above table shows that the majority of the sample was from age range 31-40 with 40 percentages and there were more female participants than males with 50.9 percentages. (Feedback from other comments indicated that women are more interested in easier use.)
In order to ensure the reliability (Cronbach’ Alpha) has been applied on the pilot sample consisting of (50) persons, Table (1) shows that.
Table 1. Descriptive statistics of the analysis
	Demographic Variables

	
	
	Frequency
	Percent

	Gender
	Male
	108
	49.1

	
	Female
	112
	50.9

	Age
	21-30
	13
	5.9

	
	31-40
	88
	40

	
	41-50
	79
	35.9

	
	51-60
	35
	15.9

	
	61-70
	2
	0.90


Table (2) shows that the highest Cronbach' alpha value reached (0.91) for domain (5) “Mobile Banking service Adoption ", then was reach (0.90) for domain (3) “Perceived Usefulness ", and the lowest alpha value was (0.87) for domain (1) “Risk Perception ". But the total alpha values of “study tool " reached (0.99) this indicates to accept reliability. According to the general rules, a very high Cronbach Alpha (above 0.9) contains redundant elements. In our case, the mean value of 0.89 was considered a borderline case. 
Table 2. The result of reliability (Cronbach Alpha)
	No
	Domain
	Cronbach Alpha

	1
	Risk Perception
	0.87

	2
	Perceived Ease of Use
	0.88

	3
	Perceived Usefulness
	0.90

	4
	Attitude towards switching to mobile banking
	0.89

	5
	Mobile Banking service Adoption
	0.91

	Total study tool
	0.89


Table (3) show that correlation Coefficient between (Risk Perception) and (Attitude towards switching to mobile banking) was reach (0.616) by sig (0.000). Correlation Coefficient between (Perceived Ease of Use) and (Attitude towards switching to mobile banking) was reach (0.655) by sig (0.000). Correlation Coefficient between (Perceived Usefulness) and (Attitude towards switching to mobile banking) was reach (0.712) by sig (0.000). Correlation Coefficient between (Mobile Banking services Adoption) and (Attitude towards switching to mobile banking) was reach (0.691) by sig (0.000).
Table 3. Pearson Correlation Coefficient between study variables
	
	Attitude towards switching to mobile banking

	Independent variable
	Correlation Coefficient
	Sig

	Risk Perception
	0.616**
	0.000

	Perceived Ease of Use
	0.655**
	0.000

	Perceived Usefulness
	0.712**
	0.000

	Mobile Banking service Adoption
	0.691**
	0.000


**Pearson Correlation Coefficient: To measure the relationship between study variables, correlation Coefficient were applied, Table (3)
4.1. Statistical treatment
The following statistical treatments through statistical software packages (SPSS v27) were used: Correlation Coefficient between study variables, the reliability (Cronbach' Alpha), Multiple Regressions analysis and Simple liner Regressions were applied
Table 4. Result of the (Multiple Regressions) analysis to detect the effect of ‘Risk Perception’ and ‘Perceived Ease of Use’ and ‘Perceived Usefulness’ of Mobile Banking on Attitude towards switching to mobile banking (n= 220)
	Independent variable
	"t" value
	"t" sig
	Beta
	R
	R2
	"F" value
	"F" sig

	Risk Perception
	3.858
	0.031
	0.163
	0.824
	0.679
	138.077
	0.000

	Perceived Ease of Use
	8.087
	0.000
	0.603
	
	
	
	

	Perceived Usefulness
	4.718
	0.000
	0.322
	
	
	
	


Note: Dependent variable: Attitude towards switching to mobile banking
Table (4) shows that there is a statistically significant effect at level (α≤0.05) for independent variables on Attitude towards switching to mobile banking, where "F" value reached (138.077) by statistically significant (0.000). (R) Value reached (0.824) and (R2) value reached (0.679). The results of study hypotheses depend on (t) value indicate to accept: 
H1: In the use of mobile banking services, there is likely to be significant effect of ‘Risk Perception’ of Mobile Banking on Attitude towards switching to mobile banking. Where (t) value was (3.858) by significant (0.031). 
H2: There is likely to be significant effect of ‘Perceived Ease of Use’ of Mobile Banking on Attitude towards switching to mobile banking in the future. Where (t) value was (8.087) by significant (0.00).
H3: There is likely to be significant effect of ‘Perceived Usefulness’ of Mobile Banking on Attitude towards switching to mobile banking, which can make the financial processes of certain economic sectors more efficient. Where (t) value was (4.718) by significant (0.00).
Therefore there are a statistically significant effect of ‘Risk Perception’, ‘Perceived Ease of Use’ and ‘Perceived Usefulness’ of Mobile Banking on Attitude towards switching to mobile banking.
H 4: The emergence and proliferation of smart devices and phones is likely to be a significant effect of ‘Attitude towards switching to mobile banking’ on Mobile Banking service Adoption.
To test the Hypothesis 4, and to detect the effect of ‘Attitude towards switching to mobile banking’ on Mobile Banking service Adoption, the (linear Regression) analysis was used; Tables (5) shows that.
Table 5. Result of the (Linear Regressions) to detect the effect of ‘Attitude towards switching to mobile banking’ on Mobile Banking service Adoption (n= 220)
	Independent variable
	"t" value
	"t" sig
	Beta
	R
	R2
	"F" value
	"F" sig

	Attitude towards switching to mobile banking
	24.699
	0.000
	0.869
	0.869
	0.755
	110.025
	0.000


Note: Dependent variable: Mobile Banking service Adoption
Table (5) shows that there are a statistically a significant effect at significant level (α≤0.05) for Attitude towards switching to mobile banking on Mobile Banking service Adoption, where "F" value reached (110.025) by statistically significant (0.000), (R) value reached (0.869), (R2) value reached (0.755). Therefore, accepted H4, which indicates to there is a statistically significant effect of ‘Attitude towards switching to mobile banking’ on Mobile Banking service Adoption.
5. Discussion
The results of this research concluded that there is a positive significant effect of Perceived Ease of Use and Perceived Usefulness of Mobile Banking on Mobile Banking Attitude. Similar results have been reported by the literature review [42]. Having the positive effects indicates that as the level of Perceived Ease of Use and Perceived Usefulness increases, the level of attitude towards Mobile Banking also increases. The results also show that there is a significant effect of Perceived Risk on attitude towards Mobile Banking which is not contrary to what is stated in the literature and hypothesis. It has been proved by recent studies that perceived risk negatively affects the customer’s intention to use mobile banking [43,44,45]. Even though this research was conducted in a different country than the researches that are considered in the literature review. This also gives a new direction for further research work. This research also concluded that Attitude towards switching to mobile banking has a positive significant effect on Intentions of Mobile Baking Adoption which means that as the consumers get a more positive attitude towards mobile banking, they are more likely to have intentions towards adopting mobile banking. The limitation of the study is relying on self-reported quantitative data only which can be overcome by using qualitative data, mobile internet statistics, and individual records on mobile banking to avoid subjectivity in further researches. Sales platforms and services connected to mobile applications are evolving at an unexpected rate. Similar phenomena can be observed in the case of mobile health applications, the consumer attitude follows the characteristics of our use in banking applications confirmed by our research. This direction of development also makes it possible to reduce the environmental impact of consumption and service systems. Efficient and economical solutions easily find their place in the economy [46,47[. Focusing on untapped and redundant resources is the basis of the green discourse around the sharing economy. Studies show that the sharing economy can facilitate restructuring towards more sustainable business and consumption patterns [48,49,50]. The growth of mobile banking services will allow banks to grow in emerging markets as well, reaching all channels where they can connect with players in the value chain. Due to the proliferation of mobile applications, customers are in constant communication with different service systems, so banks need to seriously review and redesign previous applications. It can also be stated that banks have a primary responsibility to change the way of thinking of individuals and to develop a sense of security [51]. The viral situation is good proof that we can use the resources we used to operate in different areas of the economy much more efficiently. The transformation of bank customer services is proceeding at a tremendous pace, which also means a general decrease in the quantitative use of resources [52]. Due to the virus situation, the transformed use of mobile banking services not only in the short term but also in the long term gives a prominent role in the changed services environment. The changing technological and service environment is also an effective means of reducing service fees.
6. Conclusions
Our results show convergences and differences with previous research results, confirming the unique characteristics of the rapidly developing Arab region. User behavior related to mobile banking is shaped by the combined effect of habit and culture. Mobile banking services could be very efficient and cost-effective tools in the future, which will have a fundamental impact on the infrastructures that provide banking services. Adoption models and frameworks are increasingly used in a variety of individual and organizational contexts to explore factors that influence the intent to use a particular technology, or the use itself. Examination of risk factors and perceived risk associated with use received limited attention in the research because we thought this was evident and well-justified. In the present research, we have highlighted that perceptual risk is highly dependent on the user environment. This needs to be further investigated from the point of view of the introduction of mobile banking services because it differs significantly from the characteristics of internet banking services, especially in the Arabian countries. The transformation process is rapid - however, the efficiency and speed of transformation may vary from country to country. The ability of the fast-growing economies of the Arab region to adapt is expected to be stronger than that of consumers in classical welfare states. Limitations of the research: the number of research samples and the indicators used are of course not suitable for drawing deep conclusions in the case of either sectoral differences or the characterization of individual countries in the Arab region. In line with the details mentioned in the methodological description, further analyzes were planned for different economic sectors and in several Arab countries as well.
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