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1. INTRODUCTION

Sign language is a body language using hand gestures to communicate with peoples [1], as opposed
to spoken language. Sign language is often used to communicate with the people suffered from deafness or
hearing impaired, where deafness is a condition of losing the capabilities to hear the sounds. Sign language is
also defined as a language that used hands and movements to make a sign to deliver a meaning to the peoples
in a communication process, targeting to deaf or hearing-impaired persons [2, 3].

World Federation of the Deaf is established to take care of the welfare and uphold the right of
the deaf communities. The organization has many associations located in most of the developing countries,
including Malaysia. When the Malaysia Federation of the Deaf was established in the year 1998,
the federation has set the standard communication sign language for Malaysia, which is Malaysian Sign
Language (MSL) [4]. This is because according to a different country, the communication languages will
also vary based on the country’s style and dialects, including sign language. Hence in Malaysia, MSL is used
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as the primary communication method for the deaf communities with the others. According to the statistics of
the Social Welfare Department of Malaysia in the year 2018, the number of people with hearing impaired in
Malaysia is estimated up to 7.6% from the total 453,258 persons with disabilities [5].

There are a lot of ways to learn MSL. The most common and direct way to learn the sign language is
by attending the class at the learning center. Despite that, MSL can also be learnt via surfing the internet for
related websites, or by purchasing books. Mobile learning application for sign language has also become
a trend in these few years as an alternative way to replace all the other ways. Maobile learning application is
software that can deliver the learning contents to the peoples using the mobile phones. Mobile learning
application has advantage on its high mobility and flexibility in the accessing of the contents which allows
learners to access studying materials and resources anytime everywhere [6]. Mobile learning application also
has a high successful rate on learning compared to native learning way as the user can choose when they
want to learn, rather than forcing them while they have no desire on learning [7]. In the mobile learning
application, the learning materials can comprise of various elements such as videos, images and sounds rather
than plain text to allow more interactive and interesting learning contents delivered to the learners [8].
There are a few existing mobile learning application for MSL [9-11], yet they are still far too less and
incomplete for effective learning in the sign language [12].

Hence, to solve the problems faced, there is a necessity to build a new, improved version of MSL
mobile learning app. The app will contain a sign detector mechanism which can capture the image of the sign
and interpret it to the app users. Other than that, the app will contain useful phrases of sign and categorized to
the different situation to improve the navigation process. Furthermore, there will be a quiz module to test
the user knowledge on the sign languages they have learnt while using the app.

2. RESEARCH METHOD

Malaysian Sign Language Mobile Learning Application is the app prototype that allows everyone to
learn the MSL. There are four features integrated into the app, which sign detection are using the phone
camera, learning by category, play quiz, and give feedback. In the app development of the project,
the evolutionary prototyping-based methodology is chosen as the model to develop the system. Evolutionary
prototyping model is a system development model that allows user or clients to test the system prototype in
multiple stages to determine the system's requirement more clearly and enable the developer to improve and
develop the desired system of the clients. Using this methodology, the developer will first include
the minimal functionality of the system to test the user’s opinion and acceptance and gathering the new
requirement from the users. More improvement and functionality will be added in the second prototype until
the final prototype is perfect and ready to be implemented as the real system [13]. HTML, Typescript and
lonic Framework are used to develop the app while Angular Firebase is used as the database for the app.

2.1. Analysis and design

The data used for the app development is collected from a few sources. First, data collection is
carried out by interviewing one of the deaf people. Due to the disability of the interviewee to speak,
the interview process is done by using hand gestures and paper writing method. The results of the interview
are functional requirements and user requirements for the proposed app. Second, Internet is used as a medium
to collect the data relate to the existing MSL. However, the resources related to MSL are scarce and limited.

Analysis phase involves the process of requirement analysis to determine the goal and functionality
of the proposed app that will be developed. It involves the analysis of requirements gathered from
the clients in the interviews and questionnaires and the result is four modules implemented in the app,
which are a sign detection module, a learning by category module, a quiz module, and a feedback module,
as shown in Figure 1.

Design phase involves the process of designing the wireframe and interface of the proposed
application. Wireframe decides the bone structure of the application on what should be included,
the arrangement of the elements and the functionality of an app. The design of a wireframe can save
the application development time and produce a consistent layout for the application [14]. In the proposed
app, the wireframe is designed and showed in Figure 2. The structure of the proposed app is designed to be
clean and simple to enhance user-friendly and usability for all kinds of user. The header part will contain
a back button to allow the user to go back to the previous tab and the tab title will be shown in the middle of
the header to display the location of the user in the app. The contents of the tab will be displayed on
the middle of the screen, while the navigation bar will be located at the lower part. This wireframe layout will
be applied to most of the pages in the app to build a consistent layout for the user and enhance usability.

Malaysian sign language mobile learning application: a recommendation app to ... (Hanayanti Hafit)



5514 O ISSN: 2088-8708

Malaysian Sign Language

Learning Application Back Tab Title
Sign Detection
Using Phone
Camera
Learning by
Sy Content
User
Give Feedback
De'.selg:'t':c-"\ Caetgory Quiz Feedback
Figure 1. Use case diagram for malaysian sign Figure 2. Wireframe design

language mobile learning app

2.2. Implementation

In this phase, the implementation works have been applied to the modules as discussed in
the previous section to turn the modules into functional according to system functional requirements and user
requirements. The developed app contained four features as discussed in the previous section, which is sign
detection, learn by category, quiz, and feedback. The app is implemented by using lonic Framework and
Angular Firebase. The database that is used in the project is Firebase which is a cloud database and requires
no-SQL commands to query the data. Besides, there are several AP1 which had been used to develop the app.
Camera API has been implemented in the app to allow the user’s phone to capture the image in the sign
detection modules in the app. Cloud Vision API is a Google Cloud service that can detect the contents and
labels in the image. In this project, Cloud Vision API has been implemented to sign detection module to
detect the labels of sign language contained in the image. The following sections show the implementation of
the app interfaces.

2.3. Sign detection

Sign detection module is a module that allows the user to capture the image and detect the sign
meaning. In this module, camera plugin will be used to enable the ability of user’s phone to initiate
the camera function and take the picture. Besides, cloud vision API will be used to detect the label contained
in the image captured with the datasets on the internet to determine the most suitable label for the image and
display it.

Figure 3 shows the interface of the module after the sign detection result has been displayed based
on the image captured by the user. Firstly, users are required to tap on the “take photo” button to take
the photo. After the photo is taken, it will be automatically uploaded to the firebase storage where the cloud
function which is the label detection from Cloud Vision API will be initiated to start detecting the label that
might possibly be contained in the image. The labels contained in the image will be analyzed by comparing
the existing dataset on the internet to obtain the most accurate result. However, since there is lack of dataset
of Malaysian Sign Language contents on the internet, the sign detection module only can detect few of
the signs currently, for example alphabet A, B, and E.

2.4. Learning by category

Learning by category module is a module that allows users to learn the Malaysian Sign Language
according to the category that is useful in their daily life. In the app, there are sixteen categories currently
included, with a total of more than two hundred signs content included in the categories. Figure 4 shows
the beginning interface of the module. When the users opened the app, category tab is displayed as
the first tab for the users. Users can scroll and find their desired category and tap on it to view the signs list in
that category.
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Figure 5 shows the sign list interface after the user chose the category. In this case, the user had
chosen the “Feelings” category. The sign list page will then display the entire sign name that related to
the category as a list to the user to select the sign to learn. Figure 6 shows the sign page interface after
the users have selected their desired sign to learn. The image will be read from the firebase database and
display to the user. Depending on the sign chosen, the image will be displayed in two types, which is a
dynamic image in GIF format, or a static image of JPEG format.
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Figure 3. Sign detection page Figure 4. Categories page
interface interface
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Shy >
Q ug) * ] Q m < =
Sign Detect Category Quiz Feedback Sign Detect Category Quiz Feedback
Figure 5. Sign list page interface Figure 6. Sign page interface

2.5. Quiz

Quiz module is a module that allows users to test their knowledge on the sign language they have
learnt within the app. When the user selects the quiz tab, the quiz image will be generated randomly from
the collections of the list of signs contained in the database and display to the user. Figure 7 shows the quiz
page interface when the user selected the quiz tab in the app. A random image will be chosen from the sign
list in the database and displayed to the user to answer the quiz. Users can either choose to enter their answer
for the quiz and click on the “check” button to validate their answer or choose to skip to the next question if

Malaysian sign language mobile learning application: a recommendation app to ... (Hanayanti Hafit)



5516 O ISSN: 2088-8708

they have no idea on the answer of the quiz. The app will prompt a dialog box for each of the options they
selected to operate the next move based on their decision, such as ask for proceeding to next question or
reveal the answer of that question. The validation mechanism is also implemented in the input area of
the quiz answer to ensure the user answer the question with the right format.

2.6. Feedback

Feedback module is an important module that allows the communication of between developer and
the users. The module is used as the bridge to connect the developer and the users of the app to collect
their opinions and suggestions, or as well complaints to be used for better improvements of the system in
the future.

Figure 8 shows the feedback page interface when the user selects the feedback tab in theapp.
The users are only required to enter their e-mail address and their opinions against the app and click on
the “send” button to directly forward their opinions to the developer. Validation process is implemented to
ensure the email entered by the user is valid to allow the developer to communicate with the users via e-mail
if necessary. The sent feedback will be stored on the firebase database for the developer to view
the incoming feedback from the users and help the developer to collect essential suggestions from distinct
perspective to make a better version of an improved app in the future.

® Quiz B Feedback

Give us your opinion! It will help us
to improve the application to bring
you a better version!

What is this sign?

Q g ® = Q ) ® [
Sign Detect Category Quiz Feedback Sign Detect Category Quiz Feedback
Figure 7. Quiz page interface Figure 8. Feedback page
interface

3. RESULTS AND DISCUSSION

The app is successfully built by the developer. User testing is carried out to evaluate the app's design
and the app's functions. This user testing involved 30 user’s act as the public. The user testing was conducted
at UniversitiTun Hussein Onn Malaysia in Parit Raja, Johor, Malaysia.

Table 1 shows the result of the user acceptance test on the app's design. The navigation feature in
the app has scored the highest score, which is 99% from users rating, which means the app is easy to
understand and use by the public. The scoring is followed by the second criteria, which is the content layout
and thirdly, the app interfaces. However, text style has achieved the lowest scoring which is 69% only from
users rating. The reason behind this was probably the inappropriate text size commented by most of the users.

Table 1. Application design acceptance test

No. Scoring Criterion Score (%)
1 Application Interfaces 89
2 Content Layout 97
3 Text Styles 69
4 Navigation 99
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Table 2 shows the result of user acceptance of the system functions. Among the four functions, sign
detection modules achieved the highest score, which is 87% of the user rating. However, since there is lack
of dataset of MSL contents in the internet, the sign detection module only can detect few of the signs
currently, for example alphabet A, B, and E. The scoring is followed by a quiz module, which achieved
a 77% score and the learn by category module which is 69%. Some suggestions from users which the learn
by category module should include some sentences instead of single phrases to increase the learning
effectiveness in sign language. Feedback modules achieved the lowest score from the users, which is
only 65%, as the module is just used for sending a comment without any other features in it. These data had
been taken to review the future works of the app.

Table 2. System functional acceptance test

No. Scoring Criterion Score (%)
1 Sign Detection 87
2 Learn by Category 69
3 Quiz 77
4 Feedback 65

4. CONCLUSION

In educating deaf and mute people, there are three great approaches that can be successfully used:
the bilingual-bicultural (BiBi) approach which makes use of ASL; the auditory verbal approach that teaches
the English Language through residual hearing and speech instead of sign language; and total communication
that combines auditory and visual communication for instruction [15]. In this paper, we presented a mobile
app prototype to learn MSL. This app embraces a function for the MSL learner to detect sign meaning using
the phone camera. Besides, to achieve the objective of improving the communication process between
normal people with the deaf community, the app has gathered a lot of MSL to put into the learning category.
With a total of 16 categories and over 200 signs included, it is an immense help to weaken
the communication barrier between the deaf communities and normal people. The data collected from
the user acceptance test had also aided in deciding the project’s future works and directions and we believe
that this app will considerably introduce a new function compared to the current application.

ACKNOWLEDGEMENTS
We would like to thank Universiti Tun Hussein Onn Malaysia for supporting this research under
the Contract Grant Vot number WO004.

REFERENCES

[1] Merriam-Webster, “Sign Language,” 2017, [Online], Available: https://www.merriam-webster.com/dictionary/
sign%20language.

[2] MedicineNet, “Sign Language,” 2017, [Online], Available: https://www.medicinenet.com/script/main/art.asp?
articlekey=39158.

[3] Cambridge Dictionary, “Sign Language,” 2017, [Online], Available: http://dictionary.cambridge.org/dictionary/
english/sign-language.

[4] Blogger, “History Malaysian Federation of the Deaf,” 2006, [Online], Available: http://waktusolat.net/
0g0s1992.blogspot.com/2006/06/history-malaysian-federation-of-deaf_18.html.

[5] Department of Statistics Malaysia, “Social Statistics Bulletin Malaysia,” Department of Statistics Malaysia, 2018.

[6] M. Michael and W. Donna, “Empowering Learners With Mobile Open-Access Learning Initiatives,” Advances in
Mobile and Distance Learning IGI Global, 2017.

[71 A. Khalil, “Mobile Learning Technologies,” International Journal of Electrical and Computer Engineering
(IJECE), vol. 7(5), pp. 2833-2837, 2017.

[8] F. Gazzawe, “Comparison of websites and mobile applications for e-learning,” International Conference on
Technology in Education 2017 (IACB, ICE & ICTE), New York, 2017.

[9] Google Play Store, “MyBIM,” 2017, [Online], Available: https://play.google.com/store/apps/details?id=
my.com.mobiz.mybim.

[10] Google Play Store, “Belajar Bahasa Isyarat,” 2017, [Online], Available: https://play.google.com/store/apps/
details?id=com.aandt.belajarbahasaisyarat.

[11] Google Play Store, “Bahasa Isyarat Malaysia,” 2017, [Online], Available: https://play.google.com/store/apps/
details?id=com.srdananjaya.bahasaisyarat.

[12] S. A. Mokhtar and S. M. S. Anuar, “Learning application for Malaysian sign language: content design, user
interface and usability,” IMCOM, 2015.

Malaysian sign language mobile learning application: a recommendation app to ... (Hanayanti Hafit)


https://www.merriam-webster.com/dictionary/sign%20language
https://www.merriam-webster.com/dictionary/sign%20language
https://www.medicinenet.com/script/main/art.asp?articlekey=39158
https://www.medicinenet.com/script/main/art.asp?articlekey=39158
http://dictionary.cambridge.org/dictionary/english/sign-language
http://dictionary.cambridge.org/dictionary/english/sign-language
http://waktusolat.net/ogos1992.blogspot.com/2006/06/history-malaysian-federation-of-deaf_18.html
http://waktusolat.net/ogos1992.blogspot.com/2006/06/history-malaysian-federation-of-deaf_18.html
https://www.google.com.my/search?tbo=p&tbm=bks&q=bibliogroup:%22Advances+in+Mobile+and+Distance+Learning%22&source=gbs_metadata_r&cad=7
https://www.google.com.my/search?tbo=p&tbm=bks&q=bibliogroup:%22Advances+in+Mobile+and+Distance+Learning%22&source=gbs_metadata_r&cad=7
https://play.google.com/store/apps/details?id=my.com.mobiz.mybim
https://play.google.com/store/apps/details?id=my.com.mobiz.mybim
https://play.google.com/store/apps/details?id=com.aandt.belajarbahasaisyarat
https://play.google.com/store/apps/details?id=com.aandt.belajarbahasaisyarat

5518 O ISSN: 2088-8708

[13] P. Tavolato and K. Vincena, “A Prototyping Methodology and Its Tool,” Budde R., Kuhlenkamp K., Mathiassen
L., Zillighoven H. (Eds) Approaches to Prototyping. Springer, Berlin, Heidelberg, 1984.

[14] C. Y. Wong, et al., “Interface design practice and education towards mobile apps development,” Procedia-Social
and Behavioral Sciences, vol. 51, pp. 698-702, 2012.

[15] E. Abana, et al., “Electronic Glove: A Teaching AID for the Hearing Impaired,” International Journal of Electrical
and Computer Engineering (IJECE), vol. 8(4), pp. 2290-2298, 2018.

BIOGRAPHIES OF AUTHORS

Hanayanti Hafit is currently a lecturer in Department of Web Technology, Faculty of Computer
Science and Information Technology, Universiti Tun Hussein Onn Malaysia. Her areas of
interest include Usability & User Experience in Human Computer Interaction, web and mobile
application.

Chiam Wui Xiang is a student in Department of Web Technology, Faculty of Computer Science
and Information Technology, Universiti Tun Hussein Onn Malaysia. He will receive his
Bachelor Degree in Computer Science majoring in Web Technology in 2019.

Munirah Mohd Yusof is currently a lecturer in Department of Software Engineering, Faculty of
Computer Science and Information Technology, Universiti Tun Hussein Onn Malaysia. Her
areas of interest include Expert System and Software Engineering.

Norfaradilla Wahid is currently a senior lecturer in Department of Web Technology, Faculty of
Computer Science and Information Technology, Universiti Tun Hussein Onn Malaysia. Her
areas of interest include XML technology, semantic web and Internet of Things.

Shahreen Kassim is currently an associate professor in Department of Web Technology,
Faculty of Computer Science and Information Technology, Universiti Tun Hussein Onn
Malaysia. Her areas of interest include bioinformatics, soft computing, data mining, web and
mobile application.

Int J Elec & Comp Eng, Vol. 9, No. 6, December 2019 : 5512 - 5518



