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Abstract 
 
Usability evaluation is a process that accesses any system or application 

functions and user experience on it. Deaf users are usually isolated when it 

comes to mobile applications because they are disabled. The usability 
evaluation model for the mobile application for deaf people is developed to 

meet the needs of deaf people in any application for better user experience. 

This paper presents the empirical findings of    usability testing conducted 
with the deaf user. The result shows that the model used in usability testing 

allows the potential user to identify usability issues and provide insights into 

the application's real need. 
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1 Introduction 
 

Usability evaluation is a process to access user experience and 

performance of the system over any system application that provides user 
service. Through usability evaluation, it can identify any system or 

application's usability issue [1].In many system and application evaluation, 

many usability evaluation models have been developed and used for many 
years. The most frequently used usability evaluation model is already in use. 
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In many system and application evaluation, many usability evaluation 

models have been developed and used for many years. The most frequently 

used usability evaluation model is already in use. Models such as Nielsen[2], 
ISO 9241-11[3] and QUIM[4] are to name a few usability models for which 

usability evaluation has been referred for many years. For mobile 

applications, however, only a few models are being proposed. A mobile 
application developed for the deaf is generally left understated and this 

usually results in the waste of cost and energy used to develop this 

application[5]. This is because many applications are unable to meet the deaf 
user requirement and for mobile applications low user experience is 

recorded[6,7].  

The purpose of usability testing is to assist in model evaluation to 

support the expert validation evaluation agreement discussed in the previous 
section. Participants will be assigned to a few tasks in a selected mobile 

application for hearing impaired in this usability test and the process has 

been recorded. Hearing-impaired usability testing is indeed challenging. 
First, it was quite challenging to identify and gather participants as not many 

were likely to be participatory. This is one of the challenges faced in the real 

world situation by many practitioners[8]. However, through the Malaysia 

Federation for the Deaf (MFD), a private organization employing the hearing 
impaired, it becomes easier to identify potential participants. Moreover, 

when conducting the evaluation, communication is the biggest barrier. 

Since the hearing impaired cannot hear and speak, there is a need for 
translators throughout the evaluation session.  

The translators gave all the information and communication that took a 

lot of time during the testing. Testing could not be done with a large number 
of people due to the extra concern and care. The main concern was to ensure 

that tests were conducted as planned. Further chronology of usability testing 

will be discussed in this section later. This usability testing was carried out 

with the Mobile Application Evaluation for Hearing-Impaired (MAEHI) 
developed to provide reliability validation for data collection for any 

intended hearing-impaired application in real environment. It will be 

performed in a controlled environment with actual hearing impaired users 
with one sample of hearing impaired mobile application. It was also carried 

out under the supervision of usability experts from MIMOS.  

A mobile application developed for special people is normally designed 
to meet the specific needs of these people. However, some applications tend 

to ignore these issues and when evaluating the application using common 

models, this could not be identified. The purpose of this study is to evaluate a 

usability evaluation model developed specifically for catering to deaf people 
for mobile applications.  
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The model consists of six (6) dimensions of usability to be measured 

with the deaf user in relation to the requirements of deaf people. This paper 

presents the empirical findings developed for the deaf mobile application to 
validate the usability evaluation model. Section two describes the usability 

testing methodology. Section three deals with the flow of usability testing 

performed and section four discusses the findings of the evaluation while 

section five concludes the paper. 
 

2 Methodology In Usability Testing  

 

2.1 Planning  
 

Planning was carried out thoroughly to ensure proper and organized 

usability testing was carried out. There are four activities, namely planning 

the focus group; defining objectives for usability testing, identification of 
participants, scheduling of evaluations, and preparations for materials. In the 

following section, each activity is further explained. 
 

2.1.1 Defining Objective of Usability Testing 
 

The purpose of usability testing, in particular, is to validate the 

developed MAEHI with actual hearing impaired users by validating the 

acknowledgement of producing reliable results from collected data in terms 
of their ability to implement the real world environment. 

 

2.1.2 Identification of Participants for Usability Testing 
 

Usability testing enables the researcher to conclude on the basis of a 

small sample size observation on a large population[9]. Participants from a 

group of actual hearing impaired users from MFD, Selangor, were selected 
for usability testing. The number of participants depends on the time and 

strength of any usability test to analyse the data[10].  It is rather challenging 

to collect specific amounts of users to participate studies involving impaired 

users. Furthermore, it is a challenge in Malaysia to find appropriate 
participants with specific impairments. However, for studies that focus on 

users with impairment, it is acceptable to have five to ten users to participate 

in the study [11]. 
As for this study, a total of 20 users have been successfully gathered to 

participate in the evaluation. The participants were MFD workers and 

volunteers who are adults between the age group of 18 and 34 with previous 
experience using smartphones and applications. They were approached 

through emails and phone calls to the President of the MFD, Mr. Mohammad 

SazaliShaari. 
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2.1.3 Meeting Scheduling for Usability Testing 
 

The usability testing was carried out at Menara KLH, Selangor's MFD 

premise and was conducted in a controlled environment within the premise. 

Objective and subjective data were collected during this usability test. This 
meeting place was chosen because the hearing-impaired users are MFD 

workers and volunteers. In addition, it is easy to collect them at their 

preferred location rather than relocating them to other unfamiliar locations. 

The cost of conducting the test is another challenge for the researcher as the 
location of the hearing-impaired organization is a great distance from the 

researcher's current location. This schedule was approved by the MFD 

president and agreed by the participants. It was arranged on Friday which is a 
working day for them to ease their participation. 

 

2.1.4. Material Preparation for Usability Testing 

 

Based on the activity to be performed, the material used for usability 

testing is prepared. Instructions and presentation slides were prepared earlier 

for the participants for application documentation, video cameras to record 

the evaluation process and finally goodie bags. The usability testing was also 
accompanied by MIMOS usability experts who previously participated in the 

expert validation of the proposed model. This involvement added value to the 

study as an experienced expert in the field participating in the testing. They 
also expressed their pleasure in having such a specific disability model 

developed and were willing to join the evaluation as it involved actual users 

with disabilities. Under their supervision, the usability testing was 
performed.  

In addition, participation certificates and goodies were prepared for the 

users and a small monetary token was given to each participant as an 

appreciation of their time and participation in the evaluation[12]. 
 

3 Conducting Usability Testing 
 

Usability testing was performed with the group of hearing impaired users 
of MFD as scheduled. All participants were greeted warmly upon arrival. 

Since the participants were hearing impaired individuals, there was a need 

for a translator to convert verbal communication into sign language to 
conduct the evaluation as planned. MFD provided two translators throughout 

the evaluation process to assist the researcher. All formal and informal 

conversations with the participants were conducted by translators. This was 

another major challenge during the usability testing. Since participants are 
hearing impaired, communicating with them was rather difficult.  
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The translator's service was required for every information, 

communication and even greeting. Not only did this take some extra time, 

but it also hampered the process if the translator could not provide the 
appropriate translation. The usability test translators have been very patient 

and involved throughout the testing to enable successful completion of the 

testing.  

Once all the participants were gathered, they were given a brief 
introduction to the purpose of the test and explained the need for mobile 

application usability that was specifically developed for users with 

disabilities. This made it possible for the participants to feel comfortable and 
understand the intention of evaluation. In order to obtain their agreement, 

they were also briefed on recording the entire evaluation process. All 

participants were happy to be recorded and enthusiastic about taking part in 
the evaluation.  

The materials needed for the testing were given to the participants, 

consisting of a list of tasks to be performed and a type of satisfaction rating 

to be answered at the end of the task. The evaluation was divided into three 
parts: training, task performance and feedback collection described in detail 

in the section below. 
 

3.1.1 Training for Participants 
 

Before the usability testing started, participants were provided with 

introduction to the mobile application to be used during the testing and 

training as they were all first users of the intended mobile application. "Deaf 
World" was the mobile application selected for user evaluation. 

Thisapplication is a social media application but is developed specifically for 

the community with hearing impairment. Through this Deaf World 
application, it is possible to connect hearing impaired people from around the 

world by uploading, commenting and expressing emotions like many other 

social media that are generally available to non-disabled people. However, 

this application has not been much downloaded from Play Store or 
GooglePlay since it was released in 2010. This application was downloadable 

and released free for users, but many of the participants did not know about 

such an application for the hearing impaired community. This was an 
exposure to the disabled people and mobile applications developed for them 

were unable to reach this community well. As many were the first users of 

the Deaf World application, participants were introduced to the application 

during the training and how to use this application. Prior to the testing, all 
participants were given 15 to 30 minutes to familiarize themselves with the 

application in order to ensure that they were able to capture the learning 

process. 
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Figure 1: Training for participants 

After the training was completed, participants were asked if they were 

willing to perform the assigned task (Figure 1). Once the participants agreed, 
they were given a list of tasks to perform. Seven tasks were assigned to the 

participants to collect objective data. All tasks are based on the activities in 

the selected application that can be performed. The tasks were designed to 
reveal problems with usability. The participants' testing process has been 

recorded throughout. Time to start and finish the tasks was also recorded.  

Following the completion of the tasks, participants were asked to provide 

their satisfactory feedback on using the mobile application throughout the 
task assigned to the rating form provided. 

 

 
Figure 2: Usability Testing 

Once all assigned tasks were completed, participants were asked to 

complete a satisfaction rating form as part of the subjective data collection of 
the study. The form consists of 25 subjective metric items in the Likert scale 

of 1 to 5 developed model whereby 1= Strongly Disagree, 2= Disagree, 3= 

Neutral, 4= Agree, 5= Strongly Agree.  

All satisfaction ratings in this form were based on the model developed 
from the evaluation conducted in terms of subjective data to be collected. 

Participants were asked to give an honest rating of the application. They were 

assured that all the information they provided would be kept confidential and 
used only for this study's purposes.  
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Once the forms were completed, a goodie bag, participation certificate 

and monetary token (Figure 2) were given to each participant to honor their 

valuable time spent on the evaluation process[12,13].  
The recorded video and feedback forms were then brought back to be 

further analysed by the researcher once all phases of usability testing were 

completed. Usability test findings will be presented in the next section. 
 

4 Results And Discussion 
 

Analysis of the mobile application evaluation was performed with the 

tasks being performed and analysed the data collected. Software tool for the 
Social Sciences Statistical Package (SPSS) used to analyse all the data 

collected. The data collected were then analysed in three (3); task completion 

rate, total error rate and time to complete the task for all the objective data 
collected while finally satisfaction rating was also calculated to determine the 

participant satisfaction level of using the mobile app. 

For the usability evaluation, a total of 20 participants aged between 18 to 

34 years old, were chosen due to availability of the selected age group. This 
is also known as a sample of convenience, a very common approach of 

identifying users in usability studies [14]. 

Convenience sampling is a type of sampling that utilises any willing 
participant who are identified through the media or with list of people who 

have participated in past research works. In this study, the participants were 

from MFD who have also been participants in many usability studies 
conducted in Malaysia. They were also from a group of hearing-impaired 

users which would reflect positive results in usability testing. 

Moreover, this age group is known to be active social media and 

smartphone users regardless of their disabilities [14]. Thus, choosing them 
would be appropriate and considered as expert users in using mobile 

applications. Total of 45% of the participants were male while 55% were 

female. The participants consisted of three major ethnics in Malaysia; Malay, 
Chinese and Indians. Among the three races, Malay participants made 45% 

of the total participants, Chinese were 35% and finally Indians at 20% of 

overall participants. 
Confidence Interval (CI) 95% was also reported alongside the mean to 

show the variability in the time data. CI with 95% is a probability that the 

estimation is correct whereby it can be claimed confidently that 95% of the 

time the result reported will be true and only 5% chances of being wrong 
[15]. This will not only show the variability within the task but also the 

appropriate way to show the degree of confidence in the data reported for 

true population especially when small sample size is involved [16,14]. 
According to [15], reliability coefficient of .70 or higher is considered 

acceptable while .90 to 1.00 is considered as having excellent coefficient 

reliability among the items in the questionnaire.  
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The alpha coefficient for all the 26 item is .909, suggesting that the items 

have relatively high consistency. This ensures the metrics used in this study 

are acceptable and reliable to be used and to obtain good results. When 
investigating by dimensional category, each dimension shows alpha 

coefficient are acceptable and in good range. The hearing-impaired 

accessibility showed relatively higher mean (i.e. 0.822 alpha coefficient 
value) which is considered good. Interface styling dimension items showed 

0.725 and learnability with responsiveness showed 0.724 alpha coefficient. 

All the items are reliable to be used to represent data information. The mean 
for each item score was also recorded for this subjective metric. Higher score 

indicates greater satisfaction level for users with standard deviation provided 

for each item. Overall the total mean for the item is 2.204 with standard 

deviation of 0.638. This suggests that the measurement items can yield 
appropriate results.   

It is also revealed that for the subjective metrics; satisfaction with menus, 

satisfaction with virtual keyboard, satisfaction with touchable menus and 
satisfaction with information organization are rated medium satisfactory 

level at the range 3.00 to 3.40 mean score. All the other subjective metrics 

having low mean score obtained which ranged between 1.55 to 2.95 mean 

score. This shows that users have very low satisfaction on the usage and 
presentation of the application failed to fulfil the needs of the hearing-

impaired users despite being declared as specific application for the hearing-

impaired users. This evidently shows the reason why this application is not 
much downloaded from the application store although it addresses the 

specific disabled community and free of charge. 

 

4.1.1 Overall Usability Level 
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Figure 3: Overall score 
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The Deaf World mobile application's overall usability score is with a rare 
efficiency of 82% as shown in Figure 3. The lowest usability is recorded in 

Interface Styling where the application layout appears dull and unattractive 

to deaf users. The lowest usability is recorded in Interface Styling where the 
application layout appears dull and unattractive to deaf users. While 47% 

scores for learning show the application is difficult for the deaf to use and 

this is the reason why the total time taken is higher for some tasks. This 
shows that the Deaf World's overall usability is low in satisfaction and there 

is room for improvement to improvise better and serve the deaf community. 
 

5 Conclusion 
 

Evaluation of usability for the deaf is very important as their 

requirements for mobile applications are different from those for non-

disabled people. Identifying their requirements is the first and foremost 
important thing the developer considers to be higher in ensuring the 

usefulness and continuity of the application developed within the 

community. This also shows the lack of a general usability evaluation model 
that is unable to identify issues related to such requirements for this specific 

individual. 

This paper presents the result of validation of the usability evaluation 
model that was conducted with actual deaf participants. The results show that 

the model can be used to evaluate the usability of the mobile application for 

deaf people. Future studies can incorporate the detailed usability report by 

dimensions to further analyse the deaf-related issue. 
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