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Abstract—This study is aimed to explore the dimensions for appropriate 
deaf people usability evaluation model for M-banking application in order to 
enhancetheir satisfaction. Through the systematic literature review (SLR) con-
ducted, four dimensions (efficiency, effectiveness, satisfaction and accessibil-
ity) have been identified to be appropriate to suit the need of m-banking appli-
cation usability evaluation especially for the deaf people. Furthermore, innova-
tion and technologies through digital economy are practical and aptly accessible 
to allows persons who are deaf to fully participate in society, education, and 
business while also providing prospects for personal and professional advance-
ment. Moreover, this study will be able to provide recommendation to the upper 
management of Malaysia Banks to concern on mobile services in order to en-
hance the deaf customers’ satisfaction. Financial and economy implications to-
gether with future research suggestions are also discussed in this study. 

Keywords—M-banking Usability, Financial Technology, Digital Economy, 
Deafness. 

1 Introduction 

Recently, banking relating to services begin via mobile appear on a large scale. 
Through this study, the researcher links banking service via mobile to effect on cus-
tomer E-satisfaction especially for deaf people on their own without the need for 
assistance by the bank employee. The Importance of the of mobile banking service 
and the importance of converging on the service provided by the banks adopted, this 
study subject field use seven dimensions proportion that are very important to provide 
this service and they are: efficiency, effectiveness, satisfaction and accessibility. Digi-
tal economy shows the production, services, lifelong learning and innovation that are 
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made possible by modern technology support in the context of market globalization 
and sustainable development. 

Hearing loss Earshot expiration or deaf is an invisible health condition with im-
portant implications stipulation with important significance on the individual's quality 
of life. Deafness often remains invisible, especially in contexts context of constrained 
resource and poverty. High level of disability may reduce national economic growth, 
decreases productivity and increases healthcare costs. It can exact a high cost for both 
developed and developing countries development because it has a significant impact 
on the lives of those affected, and the economic system of the countries in which they 
live. Approximately 5.3% of the world's population suffers from disabling hearing 
loss; listening red ink; majority of individuals with disabling hearing loss live either in 
low or middle income countries. Countries with the lowest gross national income per 
capita have the highest numbers of children who are deaf. Deaf people deserve ser-
vices because of their rights as people and because societies club ought to strive for 
humanistic values in attending to people’s needs. 

In general, the majority of the deaf depends on visual communication, that is, the 
Malaysian Sign Language (BahasaIsyarat Malaysia in Malay), and they have low 
proficiency in the Malay language, which is their second language (Ow, S.H. et al., 
2007). Thus, there is less opportunity for them in socio-economic development of the 
country and they also have less access to information due to the communication gap 
between them and the hearing community. Developing technologies are practical and 
aptly accessible to allows persons who are deaf to fully participate in society, educa-
tion, and business while also providing prospects for personal and professional ad-
vancement. There are only few studies have addressed the technology use of individu-
als someone who are deaf, none exist that focus on the needs, preferences, and acces-
sibility of current Internet and mobile based technologies. Today many people around 
the world obtain information related to education, business, news, intelligence, and 
events via the Internet Cyberspace through computers and various mobile-based tech-
nologies. The Internet users worldwide have more than doubled since 2007, reaching 
2.27 billion users worldwide in 2012. 

2 Literature Review 

2.1 M-banking usability evaluation 

M-banking usability evaluation has been overlooked despite the impact on the 
develper of mobile applications, usbaility practitioners and especially the deaf user 
and banking sector (Hussain, Abubakar, Hashim,2014). This leads towards various 
challenges towards usability issues of m-banking applications among deaf users. Lit-
eratures constantly focusing on general application evaluation rather forget the need 
of any application for disabled user as well such as the deaf user (Nathan et al., 2018; 
Yeratziotis & P. Zaphiris, 2017; Nathan, Hussain & Hashim, 2017). It is regrettable 
that issues concerning m-banking applications in terms of usable interface for deaf 
such as navigavtion, accesible features, trust, security, menu functions and presenta-
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tion are not adequately addressed. Studies such as Zhuo and Li (2010) mentioned on 
the dimenstions set that defined in evaluation of m-banking however, there is lesser 
descriptions on the usage of the usability dimensions in the evaluation process, thus 
making it quite difficult to apply the model for a specific application (Abubakar, 
Hashim & Hussain, 2016; Nathan et al., 2016). Besides that, the findings revealed that 
the majority of the banks lack details on m-banking introduction on their website, 
whereby customers can only acquire the process of m-banking after using the applica-
tion. Sangar and Rastari (2015) proposed a model for increasing the usability of m-
banking applications on smart phones with Android-based operating system focused 
on the development and implementation of m-banking applications using a set of 
usability dimensions. The usability dimensions presented in the study has no represen-
tation of metrics for each of the defined dimension. Therefore, the attempt to measure 
usability of m-banking applications with such model may be wasted and may not 
yield significant results. This indicates that the level of usability achievement is very 
limited and it depends on the experience of the evaluator or mobile application devel-
oper as metrics and guidelines for using the model were not provided. 

There are many usability evaluation models introduced in the literature but most of 
them did not provide overall descriptions on how to select criteria or metrics to each 
corresponding usability dimension (Coursaris & Kim, 2011; Baharuddin, et al., 2013). 
Besides that, importantly,none of the models have discussed usability from the per-
pective of deaf users. Moreover, most of the usability models are for general applica-
tion thus, it be difficult to apply for a single mobile financial application due to com-
plexity and clarification of the dimensions used for deaf users particularly. Besides, 
many of these models lack adequate descriptions for the selection of criteria and met-
rics that correspond to dimensions defined (Abubakar, 2016; Coursaris & Kim, 2011). 
Generally, most of the studies above did not use founded usability evaluation models. 
with relevancy to m-banking application and deaf users. 

3 Financial Technology 

Financial technology (fintech) is more of the digitization trend helping to reduce 
costs and it will be very much the branch costs. The numbers of banks that offer Mo-
bile banking application along with Web site access has keep increasing throughout 
the years. Common uses for mobile banking include retrieving account balances or 
recent transactions, transferring money between accounts, and receiving account-
related alerts. Total users in quarter three recorded 146%, more than 100% against the 
total population in Malaysia. The rapid growth, adoption of the digital technology, 
particularly in smartphone users and other handheld gadgets become the principal way 
for the great unwashed to start out online ( Murad et al., 2016). The Mobile revolu-
tion is currently changing many industries by improving networks of interaction and 
providing services to previously for sectors such as health care and banking. Recently, 
banks have radically converted from the traditional use of banking to branchless posi-
tions of banking. The latest adoption of using technology has helped banks applied 
science has helped depository financial institution to extend their customer client 
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base, while electronic banking has proved to be the main advancement. Mobile bank-
ing categorized as the latest development in electronic bank services, whereas cus-
tomer can do balance inquiry, credit transfer, and check chip account, SMS, Master of 
Science, payment transaction dealing and other businesses. From customers’ perspec-
tive, the benefits of mobile banking service are convenience to perform banking trans-
actions in anytime, anywhere and easy way. While in Malaysia, Central Bank has 
reported that there were 19.8 million internet banking subscribers and 7,279,000 mo-
bile banking subscribers in December 2015. These figures show that percentage of 
penetration of mobile banking to reach 63.7% of the total population (Low et al., 
2017). 

4 Digital Economy 

The banking industry in Malaysia is important because a strong banking industry 
support economic developments significantly through its efficient services. However, 
most of information through onlineapplications remains unreachable to individuals 
who are deaf (Harkins & Bakke, 2003; NAD, 2012), which could ultimately lead to 
economic and social disparity. Indications on the survey, including prominent use of 
smartphones and social media such as Facebook, may indicate that the deaf communi-
ty is more closely aligned to the general population. At the same time, the desire for 
captioning, and significant differences in results by demographics such as disability 
and household income, may indicate that there still exists a “digital divide.” Groups 
with no access or unequal access to information and technologies are said to be “dis-
advantaged in the global economy” (Sey et al., 2013, p. 27). Use of technology and 
Web affect their success and fail to connect the persons socially (Rowland, 
Burgsthaler, Smith, & Coombs, 2013). By solving the issues above, Malaysia will be 
overall transform from a production economy to a knowledge-based economy. 

Thus, the aim of this study is toidentifydetailed dimension and measurement from 
literature study conducted for appropriate deaf people usability evaluation model for 
m-banking application that effect m-banking services on enhancing deaf customers’ 
and provide recommendation to the upper management of Malaysia Banks to concern 
on mobile services in order to enhance the deaf customers’ satisfaction. This study 
will be able identify the development of technology in m-banking service that effect 
the deaf customer usability which had not previously addressed in the Malaysia Bank-
ing environment. Next section will discuss on the method used in identifying the di-
mensions and measurements followed with the discusion on the findings from the 
literature. 

5 Methodology 

In the development process of an appropriate model for usability evaluation, a sys-
tematic literature review (SLR) was used. SLR is an approach that mainly being used 
in repeating existing evidence on the treatment of any data which can be utilize in 
summarizing empirical evidence for further related studies (Kitchenham, 2004). This 
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method is used in identifying the usability dimensions from various related literatures 
of human and mobile computer interaction respectively. As such, this provide an idea 
in generating appropriate dimensions for identifying usability issues for deaf people in 
the mean of m-banking application usage. To achieve the objective of the paper, stud-
ies from different human and mobile computer interaction articles and proceedings 
have been selected and analyzed accordingly. Combination of both primary and spe-
cific dimensions is the expected result to be obtained. To achieve this, the study ap-
plies on identifying only on the usability study area, evaluation method or design as 
well as papers that provides usability design and dimensions guidelines. All the rele-
vant papers selected were carefully reviewed so as to gather quality information for 
creating the dimensions and measurements (Nathan et al., 2018; Abubakar et al., 
2016). Table1 illustrates the selected journals and conference proceedings. 

Table 1.  Selected journals and conference proceedings for SLR 

Journals / Conferences Publisher 
Software Quality Journal Springer Science 
International Journal of Human Computer Interaction 
(IJHCI) Taylor and Francis 

Journal of Usability Studies JUS 
International Journal of Computer Science Education 
(IJCSE) 

Association of Computer Machinery 
(ACM) 

International Journal of Mobile Human Computer 
Interaction (IJMHCI) IGI Global 

International Conference on Human Computer Interaction 
with Mobile Device and Services (CHCI) ACM 

International Journal of Computer Studies (IJCSI) Science Direct 
Journal of Deaf Studies Gallaudet Publisher 

 
Papers that are selected from the journals and proceedings will be categorized ac-

cording to research type and knowledge area (Kitchenham, 2004). Papers that are 
grouped together will then read carefully and thoroughly to search the relevant dimen-
sions that are based on the ISO 9241-11 (1994). Total of 431 journals and conference 
proceeding papers were downloaded and used for further reading to select the most 
relevant for the study shown in the Table 2 below. However, based on the quality and 
relevancy of the paper, only fifty two (52) papers were selected for review. Table 3 
below indicates the journal or conference in general and specific, year of publication 
and number of papers downloaded: 

Table 2.  Total downloaded papers for SLR 

Category ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 
Usability in general 13 13 10 16 15 17 13 18 17 13 11 10 
HI Usability 14 15 17 21 16 18 15 19 16 15 18 8 
Other related (HCI) 3 5 4 4 8 6 7 7 8 9 8 4 
Total 30 33 31 41 39 41 35 44 41 37 37 22 
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Table 3.  Total selected paper 

Category ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 
Usability in general 5 1 1 2 2 1 6 2 1 2 1 1 
HI Usability 2 1 2 1 4 3 3 4 1 2 3 2 
Total 7 2 3 3 6 4 9 6 2 4 4 2 

 
Objective of this paper is to provide usability dimensions for evaluating usability 

for deaf people m-banking application usage; therefore four dimensions have been 
identified. The model have identified the use of three dimension having mentioned in 
highest number of literature and has been used constantly. The dimension is derived 
from ISO 9241-11 (1998) which consist of effectiveness, efficiency and satisfaction. 
However, m-banking for deaf are hardly been recognized in evaluation usefulness of 
the application for them. As such, this study will introduce the least used but im-
portant dimension for the deaf application usability evaluation which is the accessibil-
ity. The following section introduces the m-banking usability model for deaf and 
describes in detail each of the attributes of usability mentioned below. 

6 Discussion 

Through the SLR conducted, four dimension has been identified to be appropriate 
to suit the need of m-banking application usability evaluation especially for the deaf 
people. As such, the chosen dimension and measurements for each dimension has 
been described as below. 

Efficiency: Ability of the user in completing their task with speed and accuracy 
(Abubakar, 2016). This attribute reflects the productivity of a user while using the 
application. Attributes under this dimension as such as: 

• Compatibility: Any extent to which user interface is compatible with different 
mobile devices and deaf people capability. 

• Loading time: This measure the time required for the application in loading in to 
mobile device. 

Therefore, integrating the two measurements will determined the efficiency of m-
banking application interface. 

Effectiveness: Effectiveness is the ability of a user in completing any task in a 
specified context (Harrison et al., 2013; ISO 9241-11, 1998). This is commonly 
measured by evaluating whether or not participants can complete a set of specified 
tasks. Attributes under this dimension as such as: 

• Accuracy: this measures performance of application in completing specified task 
and within a time. 

• Presentation: Refers to the logical presentation of the menu buttons (visibility of 
important option which can easily be understood by user), graphic, interface layout 
and the readability of the output. 
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Satisfaction: Identifies the attitude of user towards using an application since if an 
application is satisfying, users will have more interest in using the applications fre-
quently and continuously (Dubey et al., 2012; Martin &Oruklu, 2012). Attributes 
under this dimension as such as: 

• Content: Measures on the content addresses the user’s objectives and whether the 
content has value to the user. 

• Application guide: Measures the extent to which navigation is structured appropri-
ately for easy to reach especially for the deaf in finding contents. 

Therefore, there two measurements can be integrated to measure the user satisfac-
tion for m-banking application interface. Besides these three dimensions, accessibility 
has been identified to suit the need of m-banking usability evaluation for the deaf 
people as their need for any application differs from normal people. As such, accessi-
bility is described as below. 

Accessibility: This dimension addresses the needs of the deaf directly. This 
measures the accessible level of an application by this community with minimal effort 
and in accordance with the requirements fulfilled (Nathan et al., 2018). Attributes 
under this dimension as such as: 

• Operable: Understanding the application flow easily and able to complete task in 
lesser time. This will also measure the level of presentation as structured in the ap-
plication and allow users to move around easily in the application. 

• Assistive: Assistance provided to the deaf user in completing a task. Animation, 
multimedia and more content values should be included in the application for the 
hearing-impaired to ensure the application is able to be used easily. 

Therefore, there two measurements can be integrated to measure the level of acces-
sibility for the deaf user in using m-banking application interface. As such, these four 
main dimensions will be used in measuring the usability of the m-banking application 
among the deaf. 

7 Implications and Conclusion 

The emergence of M-banking usability evaluation has implications more broad ar-
rangement of digital economy in developing countries. Every exchange is impacted 
by the basic position of individuals in more extensive educational systems. The most 
recent instance of M-keeping money frameworks is an update that a comprehension of 
the job of the portable in creating social orders must incorporate its job in intervening 
both social and monetary exchanges, some of the time all the while. In light of the fact 
that technologies as utilized by people who are deaf are additionally utilized by the 
all-inclusive community, there are more open doors for people who are deaf to make 
associations with a more extensive assortment of individuals.Informal communication 
locales, for example, Facebook, Twitter and Instagram could enable separate to social 
hindrances that regularly exist between people who are deaf and people who are hear-
ing, maybe additionally bringing a common comprehension of one another's require-
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ments and societies. In addition, there are instructive ramifications for the hard of 
hearing network in these outcomes. Innovation can possibly improve and strengthen 
training among deaf. 

Unequal access to data, technology and innovations are said to be impeded in the 
worldwide economy. Utilization of innovation and full access to programming pro-
jects and Web destinations emphatically influences academic success, advances pro-
fessional careers, and connects persons socially. In future, we encourage legal, educa-
tional, and humanitarian professionals in deaf communities to work to make full and 
equivalent access to innovation and technology so that deaf people can take part com-
pletely and effectively in worldwide and overall contribute to economy growth as 
well. Finally, banking sector should keep pace with innovation that enables the deaf 
community to maintain equal opportunityand overall achieve the sustainable devel-
opment. 
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