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ABSTRACT

"Communication is Key'Unknown

The way that deaf people communicate is through sign language, a language that is visual and different in every
country as well as region opposed to commondfehere is only one sign language in the world. Cultural beliefs
around deafness has a great impact on how deaf individuals take part in society and how they feel about
themselves as individuals. Especially in regions such aSehslan Africa were thieeliefs very greatly. From
acceptance to rejection, from seeing them as no different to completely isolating them from the outside world.
Hearing individuals in regions such as-Sabaran Africa tend to have a limited knowledge of deafness and do
not always have a means of communication with deaf individuals. There is a communication barrier, this project
aimed to find a way to assist hearing and individuals in communication with each other through the use of a
mobile application. Specifically, an educatil mobile application that hearing individuals as well as deaf
individuals can use to learn basic signs and phrases through means of a game. The usefulness and value of this
application was tested amongst basic users and experts in Sign Language, wdeaaielitgration improved on

the next based on the feedback and results. Learn to Sign (Zambian Sign Laggumgpplication that aims to

be the stepping stone or foundation for hearing people to learn sign language.
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1 | INTRODUCTION

1.1 BACKGROUNGONTEXT

W/ 2YYdzyAOF GA2y A& 1S@Q | LIKNIasS 1y26y 62NIRARST Al
thoughts and much more.Communication between people comes in all different forms: verbal, visual or
electronic to name a few. For many choosing whamf of communication they wish to communicate in is an
2LIA2YyD |1 26 SOSNE 6KSYy &d2YS2yS adzZFFSNE FNRY KSIFNRy3 f

[1], be it since birth, an accident or due to old age, they tend to lose the option tcsehoo

Depending where you are in the world, the support and care that is available to those who are deaf can vary
ANBFdGted a5SIT LIS2LX S Ay GKS RS@OSt2LISR INBlFa 2F 9daNe
through language accessibilitptérpretingseNJJA OS & |yR R ®F 0&df KEPBANEIKKEE S A L
allows them to contribute to society on par with members of the hearing community; they can attend college
and[X]follog I y& LINR T S & a A Rofvevér i 8edelqlidfy i8dioasSdch as SEaharan Africa (SSA)
G0oStASTA I NRdzyR RSIFFySaa O6Ay ! FNAOIY &20ASGASa NI y:
Ay T Iy [BJASOrilaRYS t developed countries, when the beliefs around deafness are thateptanceand

protectiondeaf individuals have the opportunity feel part of the community and have equal rights as hearing
AYRADGARdAzZ fad {2YS RSIFF OKAf RMBY K& & S (INE KB I ME@NAT NIAAE S\F
on the other end of the @ectrum, the negative connotation, deaf varies from being seen as a form of
punishment from God, a bad omen, familial shame, act of fate and/or burdeasinand can lead to

neglecting, abusing, isolating and even abandotiregdeaf individual

1.1.1 DEAFQULTURE

In SubSaharan Africa, being sent to school for deaf individuals is, for them, an opportunity to be free from their

own minds. Being able to express themselves and be around other deaf individuals makes them happy and
ultimately makes them feel aepted. A great example of the ups and downs of being deaf was portrayed on the

¢+ tNRBINIY ! YNBLR2NISR 22NIR® { LISOA FiXviheré sigh lngingeS S LIA a
teachers are transforming the lives of deaf children and adulidgandd ].c¥ke episode's main story was

about a fifteenyearold boy named Patrick Otema, who had no form of communication with his family apart

from some basic homenade gestures i.e. waving for his attention and pointing. His day consisted of doing

minimal dcores and then sitting at home doimmpthing as he had no one to converse with. However, with the

help of Raymond Okelo, who himself is deaf and a teacher, Patrick learnt how#o sign

Additionally, during the episode, other deaf individuals were intamgd and were asked to tell their story.

Many of them attended the only primary school in the south region. Where students ranged from a-fitaen



https://www.youtube.com/watch?v=CNCPgrm8Gu4
https://www.youtube.com/watch?v=5f31_UbCPq4

old to a seventeetyear-old in one class. The head teacher, Grace mentioned that when it is time foolitays
many of the cHdren do not want to go home [6This was later iterated by Jacqueline (Age 17) who said she
felt sad when she was not in school, David (Age 15) who suffered at home, and Edwar (Age 11) who had no one

to communicate with at home.

1.2 PROBLEMBTATEMENT

None of these children have an incentive to go home, because what awaits them at home is either abuse from
the community or silence, because they have no one to communicate with. Edwar unfortunately experiences
both at home, he would gdieaten up by local boys who would hit him with branches with thorns as well as by

grown adults just because Edwar is deaf and he could not do anything about it.

Another incident was that of Joseph who lost his hearing after falling ill. At the time aindddpeing deaf was

I OdzNBS ¢gKAOK YSIyd GKIG w2aSLkKQa tAFS 0SOFYS GSy
goods, however one day the goods he was carrying were stolen goods. When the police stopped to question
him, Joseph could natnderstand them and did not nor could he respond, the police interpreted his silence as
guli @ a1'S gl a 06SEGSY YR o0dz2NYyié ot

Without a common language or form of communication a divide is created between deaf and hearing
individuals. The stories abovedim the previous section are to showcase the good and the bad surrounding
deaf culture in Sutsaharan Africa, and that there is a need for change. Be it through raising awareness about
deafness, supporting and providing for deaf individuals, or by tegathéaf individuals and hearing individuals

how to communicate amongst each other.

1.3 RESEARCBIRECTION

The aim of this project was to develop a mobile application that will assist hearing and deaf individuals in
communicating with each other. We were able conclude during our initial research that a
communication/language barrier existed, which was mainly due to the varying beliefs around deafness.
However, by raising awareness on deafness this has changed the attitudes of many countrieSan&ah

Africa. This is largely due to the presence of organisations and the involvement from each countries
governments. The biggest focus for many of these organisations is on the equal education for deaf individuals
in hearing schools, and being able to attendedpl schools. Yet, this does not eliminate the
communication/language barrier that we identified between hearing and deaf individuals, which is why this

project's focus was on that.
1.3.1 RESEARCBUESTIONS

"How could we assist hearing and deaf individuals mnemunicating with

each other using a mobile application?"

a A




During the research phase we delved deeper into supporting the fact that there is a need for change, and from
that concluded that to make a positive change the communication/language barrier needee tackled.
However, to be able to develop an effective mobile application we had to identifyesdarch questions that

we could answer to satisfy a useful educational mobile application. How we did this was by answering the

following:

"What are effective teaching methods that can be implemented into a

mobile application?"

"Is there a simplistic way of conveying a sign, which does not require an

individual to know how to read or write?"
"Which form of media is the better fit when learning a new signe.

images, images + captions, videos"

1.3.2 PROJECAPPROACH

This projecfollowed the Evolutionary Prototyping as a design approach. Evolutionary Prototyping (EP) aims to
develop a system through @rges of prototype iterations [B The iterative phases allowed us to narrow down

the core requirements the application needed
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The abovdigure depicts the standard EP model, whereas below a more detailed and adapted version of the EP
model is depicted tailored to this project.
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FIGURR: DETAILED EP MOD®E THE PROJECT

Throughout the project we did researtd gain an understanding of the topic areas that needed to be covered
and initial contact with potential domain experts that could be helpful during the project. By understanding the
culture around deafness in St8aharan Africa, the need for the applicat becomes clearer. Researching the
current mobile penetration in SuBaharan Africa aided us in discover how best to implement the application
and on what device. Identifying the current teaching methods allowed us to use them as a stepping stone in
devdoping the application i.e. what is the best to convey a sidie relevant literature gathered for this project

isdiscussed in Chapter 2.

This was followed by two mock ups of the application, Version 0.1 and Version 0.2, created in PowerPoint, which
was presented informally to one of the domain experts that we had contacted. With suggestions and the
feedbackgiven we went on to develop the first functional prototype, Version 0, this allowed us to gain a better
understanding of the program we were usingldmow we wanted the application to be laid out. This is discussed

in more detail inChapter 4 Based on the newer findings we refined Version 0 into Version 1 which was tested
on a set of seven people known to me, each user was given a questionnaifeotat filefore and after the
evaluation of the application. The main focus of this evaluation was to reveal any usability flaws and overall first
impressions. Design and implementation as well as the feedback gathered is expand&hapter 5Withthe
information gathered from the evaluation the refining of Version 1 into Version 2 was done. This too was
followed by an evaluation phase, however, for this evaluation round we contacted three domain experts to take
LI NI ® ¢KA& LKI &S Tirof) aib 8 tRe ofeyall padk&yje & thd appNdatipre usabllidy, layout,

idea, game implementation, etcChapter &iscusseshe design and implementation as well as the feedback for




Version 2. Likewise, with Version 1 and 2 we took the feedback fromuheation round and refined the

application to create the final prototype for this project, Version 3, which is presant€tiapter 7

1.4 STRUCTURE OF TBECUMENT

TABLE: OVERVIEW OF THEQUMENT

1 ¢ Introduction

2 ¢ Literature Review
3¢ Sign Language Learning

Application Review

4 ¢ Learn to Sign (Zambian
Sign Language)

5¢ Version 1

6 ¢ Version 2

7 ¢ Version 3

8 ¢ Conclusion

Gives a brief introduction to the background context of this
project followed by the problem statement and research
direction this project took. Lastly, the project approach
summarises the steps and milestones in short of the project
This chapteelaborates orthe relevant topic areas that were
explored during the project.

This chapter explores different sign language learning web ar
mobile application, listing potentideatures and must avoids fol
this project based on the applications reviewed as well as
literature.

This chapter discusses the decisions that were made during 1
initial requirements, design and implementation of the first
three prototypes and the features that we were aiming to
implement into the final product.

Presents Version 1 of éhapplication, including the design and
implementation, the evaluation phase and the summary of
improvements for the next Version.

Presents Version 2 of the application, including the design an
implementation, the evaluation phase and teemmary of
improvements for the next Version.

Presents the final Version of the application with the last
improvements made.

This chapter concludes the project, with a discussion on eact
iteration of the application as wedls future development for the

application.




2 | ULTERATURREVIEW

2.1 AREVIEW ORELEVANIITERATURE

Owed to the fact that this project focuses on developing a mobile application, research wasmonebile
penetration to better understand the currersituation in SubSaharan Africa, the concept of mobile learning as

the project is on a mobile device, and teaching methods used to teach sign language. Additionally, we explored
the ICT support already available in Skdharan Africeand elaborate on angrojects that focus on technology

for educational purposes.

2.1.1 MOBILEPENETRATION

From a statistic recorded on January of 2016 approximately 3.790 Billion out of 7.395 Billion, in the world, are
unique mobile users ithe world [9. If we specifically looktaAfrica whose population is stated to be at 1,201

Million, 82% of its popaltion has a mobile connection][9

Inmany Suf I K NIy O2dzy iNASA aY20AfS Aa T2N YIONSRA &N K2 €2 yofva
and the reasons they have a mohjileone is not just for the social aspect of it. Mobile phones to people living
in regionssuch as SuSaharan Africa are more than just keeping in contact with relatives and friends it has

become a productive tool.

In a video posted blyBS NewsHour, thereas an emphasis on the fact that virtually everyone, no matter where

in Kenya be it ruradr urban, had a mobile phone [L1n many Suisaharan African countries i.e. Kenya, people

do not have bank accounts or credit cards for their finances, but withigitepresence of mobile phones started

an alternative way of paying which was trading-taine for services. This idea is now known a$bka, it is

basically your wallet but digital, with#1 Sal &2dz OFy GaSyRX NBOSAOSilyyz2ySesxs
safelyandd 2 y @S y A $withi fiodr enobide phone, it has even expanded to other areas in the world.

M-Pesa is one of many mobile services that have been developed and frequentlin&aslSaharan Africa.
Other examples ardl-Farming and MBirth which are both texbased services. Mrarming is an application

that farmers can use to keep track of the change in price of the market in town by simply opening the application
and sending a request i.e. price of bananas and awaits a reply, whichtaill the answer to heir request

within their area[11]. Whereas, MBirth allows pregnant women to have access to a-miig in the area, who
monitors their progress based on the update texts that she receives. Additionally, thaifeld phone is

conneded to a system whicks monitored 24/7 by a doctor [11

M-Farming and MBirth are textbased services, this allows any mobile phone to be used, from basic mobile

phones to smartphones. Even though the application for this project would not bebtesed,having it be

compatible on a range of different phones was the main goabwkng that the increase in smartphes last

year was 66 percent[B3 | YR &G G KS LINB@It Sy0S 2F AySELSYyaAdS avl NI




between mobile network opetors and handset manufacturergd K St LISR  FdzS8f INMBOSyd 3N

application was to béeveloped forsmartphones.

2.1.2 M-LEARNING

For the development of an educational mobile application we have to introduce the concepleafrning. The
exact definiton for mlearning varies amongst individuals and companies. For this project we resonated with
this definition written in a blog post for a company called Aurion Leatribglivering learning content and
experiences to learners when and where they netedt iis learning that can be accessed at any time and any
place to support perfanance" [14. Specifically, we focused on the fact that@arning can be done on mobile

devices

To build an application that can be effective and full of information, ysildyed on a small device like a mobile
phone we need to consider the best ways to develop the application. This is why we explored a variety of
different sign language learning applications i.e. websites and mobile applications. This is discus$ed in ful
Chapter3.

2.1.3 TEACHINMETHODS

During our research we came across a two important methods of teaching, where we took those methods and
adapt them for our mobile application. By taking the existing teaching methods and adapting them to fit the m
learningapproach, allowed us to create a mobile application which reflected the way deaf children were taught

in schools or in their community, for hearing individuals.

Repetition, we saw that when students or parents were being taught a lot of repetition wess digning a word
multiple times andcoming back to the sign. In][éhe way a teacher would typically teach a sign was through
repetition, they would present a word, on the blackboard or an image of it on a poster and they would sign that
specific word dew times. After which they would encourage the students to repeat after them several times
over. Based on this, we concluded that for our application, in the game, we would have signs that would keep

coming back, testing the user after being presentethwther signs.

The use of images, posters, charts, drawings and pictorial books were all different ways that we saw students
would use to learn signs. In a video of St. Antfie School for Deaf Childretb] we saw students creating their

own drawingsof the signs with the written word in their notebooks, which they could use for future learning.
Another example, was a boy who created his own simple memory game thtbeglse of a pictorial book [6

he would look at an image with its associated wondl aign it. Raymond Okelo taught the students through the

use of posters: pointing at an image, signing the word and hahmgtudents sign it as well [6Additionally,

we found that MangoTree, an organisation which provides educational tools devekpearning kit, with

deafchild worldwide*aims at parents J6] where they created flashcards that depict a picture with the



http://www.aurionlearning.com/
http://www.deafchildworldwide.info/

corresponding sign on the back. All these ways of teaching are all done visually, which in return allowed us to
establish that the pplication we created had to be visual, specifically, using images and captions. Furthermore,
taking the flashcard idea and switching up how an individual has to answer it allowed us to develop the different

levels in the game, given individuals a wayeafthing a sign visually but also through the written word.

| 26 SHSNE (KS dzy F2NIlidzy 6S GNMziK A& GKIFG aSRdzOFGA2y Sy
to continue into secondary orBiK SNJ SR dzOl (i A 23] Spe&kiadidriuidbNE TXKF & A a & LILINE
56 million people aged 184 [whol haverii O2 Y LJ S SR LINJAROWeNS, with & Hgh prosenceco m T

of mobile phones, as seen in Section 1.2.2 the implementation of mobile applications for technology has been

seen as a dotion to allow individuals to continue their education or gain knowledge about other subject

matters.

2.1.4 ICTFOREDUCATION

Technology as a whole is being introduced into education as a tool for learning around the world, be it through
a computer, iPad or usef a mobile phone, at school or at home. This does not excludeSShhran African
countries. This section explores the presence of ICT which supports education, to gain an understanding of how

receptive they are to ICT when learning.

An episode of Innate Africa, Tech teachifgintroduced innovators who are implementing technology into
education and emphasize that technology skill should be a fundamental skill, and shows that people are willing

to learn and use technology that is being introduced terth

For example, Nivi Mukherjee developed Elimu, which is an integrated learning system, specific for Kenyan
students. Elimu is an application that is used on-tmst tablets. The application has condensed learning
materials into short interactive animiains which students can learn from in the classroom, at their local library

or out and about, indicating the presence of thelearning concept in education. Furthermore, the use of the
low-cost tablets also allows students to access the internet, whiehtdlacher is seen integrating into the daily
learning materials. Additionally, it has also seen an increase in improved test scores, with the help of the visual

interactive applicatiorElimu [18.

In Tembisa, South Africa a primary school is taken parpitject that has repurposed a shipping container into

a fully operational solapowered classroom and an ICT Hub. It was designed by AMBIT techrfcdogies

called EDI, education delivered intelligently. They developed it to be mobile and simplieup, so that it can

be deployed quickly and easily. The classroom is fitted with tablets which holds all learning materials for the
students, and smartboards which is used for interactivity. The curriculum they follow would be no different to

the curricdum given in a normal classroom, it is just using technologyaetof it [19.

5 https://www.youtube.com/watch?v=mxelnxW2A2E
8 http://www.ambittech.co.za/solasit-solutions/




Technology is not only being a tool they are integrating in educational systems but it is also a way for deaf
individuals to gain access to education. A brief example, Tendddatsiga, the innovator of Deaftronics
developed "the first rechargeable hearing aid battery, which lasts-fby@ars and can be used in 80% of hearing
aids on the market today. It is solar powered and can be charged via the sun, household ligtg|l ghane

plug’ [19]. Thishas allowed hearing impaired student Tapiwa (17 years old) in Zimbabwe to be able to attend a

hearing school without the batteries running out on her and not being able to go anymore.

Overall, we can establish that there is dliwgness to use technology to learn, be it through the use of

technology as a learning aid or as a learning tool.




3 | REQUIREMENSNALYSIS

3.1 AREVIEW OBGNLANGUAGIEEARNIN@APPLICATIONS

This section will evaluaie fewsignlanguage learning application, from web applications to mobile applications.
Listing features that were potential features to be implemented into the application, where ifetalires

/requirements for the application are discussadChapte, based orthis chapter and literature found

3.1.1 ALANGUAGIEEARNIN@PPLICATION DUOLINGO

Duolingd is a weHknown language learning application that works on multiple different platforms from web
browser to an application you can download on your laptop or a realplication. The reason Duolingo is so

well known is how it teaches users a new language. You are presented with daily goals, depending on how
eagerly you want to learn that specific language, there are different phases which you can unlock by gaining th
points to unlock it. You are taught a word or a category of words in a repetitive way, and in different forms.
Which allows users to build independence for the exercises as well as their word database as words or categories
get added. Furthermore, you argiven feedback no matter if you got the answer correct or wrong. All these
features are indicators of good user engagement and motivation to want to continue to unlock those levels and
reach that daily goal. Instead of following a lesson plan wheregad and then do an exercise, Duolingo creates

a game out of it, presented the user with different forms of learning a specific work.
¢KSNBE 6SNB Ylye StSySyida GKFG 5d2fAy3az2 KFERZ GKFO GKA

TABLE: POTENTIAL FEATUBRBSED ON DUOLINGO

Different levels Allows for progression
Categories Gives users the option to learn specific words
or phrases

Feedback for both correct and wrong answer: Providing feedback will allow the user to
understand what they did right and what they
did wrong

Presenting/teaching a single word in a variety By mixing up how a user has to answer a

of different ways, creating repetition question, makes them think ratihehan

associate i.e. a picture with a word

7 https://www.duolingo.com/
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3.1.2 SGNLANGUAGEEARNINGNVEBAPPLICATION

There are a variety of sign language learning web applications available whereby the following four were chosen

to explore further: ASL UniversifyStart American Sign hguagé, Sign Language 19hnd LessonTutét, as
these were the first few links that came up when researching twlearn sign language. Tablaés3a collection
of features these web applications had in common or individually stood out, which were potential features for

the application.

TABLB: POTENTIAL FEATURBBSED ON WEB APRATIONS

Different links to different ASL University It allows for a whole range of
levels users to be able to use the
application
Mixed media ASL University It accommodates different level:
Start American Sign of literacy
Language

Sign Language 101

Lesson Tutor

Repeatedly present signs Start American Sign Is an effective way of learning ¢
Language seen by the popularity of
Sign Language 101 Duolingo

Based on these web applications we identified the following guideinesfeatures for our application:

1. The use of mixed media is a good option
2. Repeatedly present the signs
3. Allinstructions/caption should be as clear as possible

Same goes for images and videos, they should be as clear as possible.

3.1.3 SGNLANGUAGEEARNIN®/IOBLEAPPLICATIONS

Similarly, to the previous section we explored a variety of different sign language learning mobile applications,

as this project focused on developing a mobile application. The applications that were chosen to be explored

10
11
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http://www.lifeprint.com/index.htm
http://www.start-american-sign-language.com/
http://www.signlanguage101.com/
http://www.lessontutor.com/ASLgenhome.html

further were oneghat had a good ratingrothe google play store. Tabdeis a collection of features presented

by the seven mobile applications.

TABLE: POTENTIAL FEATUBBSED ON MOBILE ARPATIONS

Different categories

Teaches you different sign

languages

Mixed Media

Game elemenh

Different levels

Clear instructions on how to

sign

Sign Language for Beginners

Sign Language for Beginners

ALL

ASL

Learn ASL
Play2Sign
Learn ASL

LearnSignLanguage?2
Play2Sign
Sign ASL

Sign Language for Beginners

Gives users the option to leari
specific words or categories o
their choosing, making it less
restrictive

With the project aim to help
deaf and hearing individuals i
SubSaharan Africa having a
feature which changes what
language you are taught in
would allow for more users to
access it

It accommodates different
levels of literacy

An effective way of keeping

learners/users engaged

It allows users to different
levels to use it as well as
beginner users to know they
are progressing

If instructions on how to sign ¢
word is not clear, a user will
not be able to learn or

progress

What we can gather from using these applications is similar to what we found when wegaiegeover web

applications:

1. Instructions need to be present and clear

12



2. How to use the application should be clefgrTutorials
3. Separates words into categories gives a better overview

4. For the game element, have it be clear what is being asked, and giveiseh@roper feedback.

13



4 | LEARN TAGN(ZAMBIANSGNLANGUAGE

4.1 APPLICATIONEVELOPMENT

As mentioned this project aimed to develop a language learning application, specifically sign language in Sub
Saharan Africa. This was due to the fact that we satttiere was a communication barrier between the deaf

and hearing individuals, caused by cultural difference regarding deafness. Due to the range of different countries
in SubSaharan Africa we had to narrow it down for one particular sign language a®fagbrconcept for the
application. Through research we found there was a lack of documentation and information ¢saBatan

Sign Language, however we were able to gather the necessary inforifatienvideos to start building the
application for Zamiain Sign Languagkn Appendix Carethe emails exchanged with the owner of the website

and videos, where we asked permission to use the resources they had for our application.

As previously stated the development of the language learning applicationoMas tleveloped on a mobile
phone instead of building a web application. This was supported by the fact that that mobile phones could be a
potential solution for students and individuals to continue their education as concluded in Section 2.1.3. This
was abo iterated in two articles, where one stated that "with an estimated 635 million mobile phone
subscriptions currently in the region, many are pinning their hopes on mobile technologies such as free online
learning materials, math apps and offline encyeegias to help tackle the problems [of not being about to
continue their education]{17] andthe other stated that with the growing mobile communication, "where some
countries have more while subscriptions that inhabitants...people are connected...[artdgse connections

offer an opportunity for education" [2]D

For the purpose of this project we decided to develop the application on a smartphone first, with the thought

of being able to downgrade it to other phones. However, due to the time frame af phdject the
implementation of the application on other phones was not explored, but is discussed in short in future
RSOSt2LI¥Sydaz /KFLIGISNI yd {LISOAFTAOItter GKS FLILX AOKGA
currently has the largest glab platform share, with a particular prominence in lower inconmreas and
RSOSE2LA Y. yIFiA2yaé OHM

2S RS@GSt2L) GKS FLIWX AOFGA2Y dzaAy3d ! YRNRAR { EdBRA 2 G6KA
Android studio was chosen due to the facatlit was well documented but most of all it was chosen because it
lff26SR dza (2 aStSOG GKS aAyAYdzy wSI|jdzZANBR {5Y2 gKAOK
indicated using the ARI S @ S f]. Byébeing alde to select an API levelwere able to see with the information

provided by Android Studio, which would support the most devices and have the necessary core features for the

application.

12
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Jelly Bean

Jelly Bean

Jelly Bean

KitKat

Lollipop

Lollipop

ANDROID PLATFORM API LEMBIULATIVE

Ice Cream Sandwich

Ice Cream Sandwich

=

Social APls
User profile
Invite intent
Large photos
Calendar Pravider
Calendar APIs
Event intents

Explore-by-touch mode
Accessibility for views
Accessibility services

Impraved text-to-speech engine
support

User Interface

Spell checker services

I d action bar

Add voicemails to the
device

Multimedia

Media effects for images
and videos

Remote control client
Improved media player
Camera

Face detection

Focus and metering areas
Continuous auto focus
Camera broadcast intents
Connectivity

Android Beam for NDEF
push with NFC

Wi-Fi P2P connections
Bluetooth health profile
Network usage and controls

Grid layout

Texture view

Swiitch widget

Improved popup menus
System themes

Controls for system Ul visibility
Hover event suppart
Hardware acceleration for all
windows

Enterprise

VPN services

Device policies

Certificate management
Device Sensors

Improved sensors
Temperature sensor
Humidity sensor

FIGURB: API VERSION DISEBTION TAKEN FROMRRIOID STUDIO

4.2 APPLICATIONEATURES

Table 5Spresents a detailed list of features/requirements that we set out to incorporate into our application

based on findings in Chapter 2 as well as during our research. Due to the scope of this project not all features

were implemated or fully functional. The problems that were encountered during the development are

discussed in the following chapters.

TABLE: SUMMARY OF FEATSREEQUIREMENTS WENWAD TO INCORPORMIEHIN THE DICTIONARND GAME

Dictionary

Game

Different categories

Presenting same signs differently

Mixed media

Clear instructions

Different languages

Searchunction

Different levels

Different categories

Feedback system

Presenting signs repeatedly
Presenting same signs differently
Mixed media

Unlocking mechanism
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The application was split two parts, it would feature a dictionary and a game, as it was a standard set up from

the application ve explored in Chapter 2. Knowing the features and the elements that were to be developed for

the application a diagram of the screen relations was made, Fgumbich gives an overview of the workflow

of the application.

Learn to
Sign

About

FIGURE: INITIAL SCREEN RHION DIAGRAM (WORKPFW)

>

4.2.1 DICTIONARY

Search

<« ' Themes

Search for
word X

List of
Themes

-

ABC

EEEE— 123

ThemeX - + WordX

By adding alictionary element to the application the user has a place to go back to the words they encountered

or will encounter during the game, giving them the option to learn them or go over them in their own time. The

dictionary would present a list of differexftegories a user could pick from, which then presented them with a

list of words. The selected word is presented in two different forms, a video form and then a breakdown version,

step-by-step, using images from the video and captions. The reason weedkiti give two options was due to

the fact that individuals learn in different ways, this was also seen in the user testing of the application as well
Fa GKS T O

GKE G

S TF2dzyR

GKE G

¢5ahkrén Africa dutl an(Boubndl G SNJ O @

West Asia  [oWhich was also a reason to have a visual application, over an overloaded with information and

text application. Additionally, a search function was to be implemented to allow a user to find a specific word

without having to go throuly the category list and the word list.

4.2.2 GAME

The other element of the application is the game, specifically, a matching game. Where a user would choose a

category and then get given questions that ask them to look at the given sign, word or video and find the

corresponding sign, word or video. Wheas, the user progressed through the game, different levels would be

16



unlocked with a highedifficulty which as stated in [35s amongst the preferred gamification strategies.
Furthermore, the questions that were asked, changed per question for the sgmetisis allowed the user to
be exposed to a sign repeatedly but in different formguFé 5 presents the eight different questions forms a

user could encounter.

ZIEE=
=|S[E]=

FIGURE: QUESTION FORMSTINE GAME

4.3 MOCKUPS

LHAPVE) -- - S[ AR(H -. BA()[(S

ALPHABET TYPEWORD GREETING
NUMBERS SEARCH LIST

ANIMALS LIST
FAMILY

FIGURE: SCREENSHOT OF FIRSCKUP

Initially, one mockup was created to present to a Sign Language EXpevhich solely basedmothe yellow
boxes in Figure.4rhe second moekp was created based on the initial feedback from the Sign Layegb=pert

and ideas that were discussed during the meeting. The second-opekas an expanded version of the first,

13 Victoria Nyst
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blue boxes in Figure, 4vith the additional of a game. The maggs were created as a starting point, and as a
reference for the developm# of the application on Android Studio. Figw@resents four screenshots of the

first mock up, whereasigure 7shows the second moekp with the game element added to it.

ALPHABET
THEMES e | A€ 33 £

ANIMALS FAM AML

GAME v

TESTYOURSELF
TIME

- B< _Ji< <

FIGURE: SCREENSHOTS OFOBBCMOCKIP

4.4 VERSION

With the mockups as references we developed the first prototype of the application in Android Studio. Where
the design and the general frameworktbe application took precedent over full functionaliyigure &lisplays

two screenshots of the first prototype created in Android Studio. Version 0, did not have a formal testing and

Search

evaluation phase.

AB 235

THEME

Learn to Sign

Alphabet

Animals

Learn to Sign

Numbers

Learn to Sign

Family

GAME ‘T- '//‘

Learn to Sign Learn to Sign

FIGURB: SCREENSHOTS OFSYER O; MAIN SCREE(MEFT) AND CATEGQRNGHT

The functionality at this point was simply ButtonsdalmageButtons leading to other pages/screens in the
application. The first category that was fleshed out was the alphabet and the numbers as we were able to find

images online, that were free to us®#e created an overview page of the alphabet and respectively the

18



numbers. The user was free to select any letter or number, which would direct them to a bigger image of the

sign and the option to move back and forth between lettéfigiure Teflects this.

SIGN FOR

A

[ ovmon |

FIGURE: SCREENSHOT OF RBGE FROM SECOND M@® AND VERSION 0

However, with the initial feedback and ideas that were discussed during the meeting with the Sign Language
Expert changes were made as the development of Vie@iwas undergoing, which lead to the development of

Version 1.
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5| VERSION - PILOT

5.1 VERSION

The development for Version 1 focused on usability, creating an application that is easy to use and one that does
not have a steep learning curve, iuserfriendly. Transitioning from Version 0 to Version 1 meant that the work

flow of the application nderwent a few changes, Figure d@plays those changes.

The first thing that we changkewas the screen relations, the updated version is seen below. We changed the
home page to now consist of a dictionary, categories, the game, and the about page. We also went into more
detail on the workflow of the gamé.astly, we decided to call our appOl GA2YyY a[ SFNYy G2 {A3yé

How To Video
About !
v
— Dictionary - > WordX «———— ABC
h 4 l A 4
Learn to . List of
. «——+— Categories «——— CategoryX - - 123 “

Sign 8 gory Words

T A
> Game «———+ How-To
. List of Game
Categories Words " Rounds Feedback

FIGUREO: UPDATED SCREENAREQNS

5.1.1 DESIGNALTERATIONS ANDPLEMENTATION

The workflow was not the only changes that were made when transitioning from Version 0 to Version 1. The

LI 38 a¢KSYS&aé¢ g a OKFy3aISR (2 a4/ I GS32 NFedtdedplacensléer 6 A (G K
images could be replaced. The image concepts and icons were kept simple nevertheless each image concept
and/or icon was captioned. Additionally, instead of the search function we created a dictionary page which
displayed all the wordsurrently available in a list. However, the search function is a feature that will be

implement as the dictionary increases.

The dictionary page consisted of the list of words, which when a user selected a word would display that specific
word page. As prgously stated we wanted to present each word in two different forms, which is why we had
two tabs for each word. One explaining how to sign the word based on still images taken from the video, and

the other tab which had the video.
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To create the dictionary page which would display a list of words we had to create an array that consisted of our
word list, which then would automatically be placed into the ListView that was put into that'paigurell,
showsthe two different tabs that each word page had side by side. In the first tab, “idgwe had still images

with captions that explained to the user what to do.

¥4 & 1030 ¥4 & 1030

Apple Video

Click on the video, and then click the play button

Follow the step-by-step image guide with captions to
learn how to sign and/or watch the available video

Shape your hand like the letter C

FIGUREL: APPLE PAGE FROMRGEON 1
Setting up that page was not that difficult as we could use the design feature that Android Studio had. However,

to implement the video in the second tab we had to do a bit more work. Firstly, we had to add the video in,

Video

Click on the video and then press play

FIGUREZ2: FLOATING MEDIACOROLLER

14 Specific code not used in the final version
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which was done simply with a Videiew, but that did not display the video or play it. For this reason, we had
to add a media controller which would give the user the option to replay, play and forward the ¥igpendix

A, Section & has the code usedin issughat we came across at thipoint was that the media controller did

not sit at the bottom of the screen, even when the position was set it. The media controller would shift up the

screen, which in some cases would mask the video itself.

< GameMain

How to Play

€& GameChoose

Pick your category

LColours ramily

AnimalOne

Question One

What video corresponds to the Image?

Food Phrases

Feelings
- P O OptionA
1 9 O OptionB
The aim is to match the sign at Q @ &/ O Option
the top with the corresponding -
answer below " ) Option D

ok on 1he video Icon 10 ook aver the video

a

FIGURE3: GAME SREENSHOTS

The biggest difference was that we added the game into the application. Following the screen relations, a user
clicked on the game icon and would be presented with the bhowage, which had instructions on what the
game was and what they werejgected to do. At this point the screen was overloaded with information in text
form, however later in the development this changes. The user was then given the option to choose from the
different categories. After selecting the category users had th@apb go over the signs in the corresponding
category or start the game. Whenpdayer started the game they would be prompted with a range of different
guestions, based on the question forms, shown in Figui@ependingn the category, the rounds diffed in

length, as not all categories had the same number of words. However, we did want to make sure that there was
some repetitiveness in game, so every sign was presented twice in each round. By given the users the different

guestion varieties, we estabhed that in turn it would make them remember the sign more effectively.

Due to the fact that we did have such a variety in questions, we had to create a layout for each and their
respective code. Each question page, considered of a progress bar, thgoguaumber, the written question
(instructions) and underneath that, depended on the different form, the question content and available options.
The progress bar was addedo the game as according to [R8is too was a gamification strategy that users

preferred.
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The available options to select from ranged from: option A, B or C, image concepts or stills, where we either
used RadioButtons in RadioGroups, or ImageButtons. We had to create two different classes in our java code
that would let the applicaon know which option wa correct and which was wrong based on what the user had
clicked and display the appropriate feedback, refer to Appendix A, Seclofit8he end of each round the last

question's DialogApp gavbe users the option to go back the game menu or the main menu.

5.1.2 TESTING ANBVALUATION

C2NJ GKAA AGSNIGA2Y 6S F20dza SR asled Bierfriedds andRatiged ( KS
test out its usefulness, satisfaction and ease of use. The evaluation was done inp#itse (1) generic
information and any information on their prior knowledge of educational application, (2) do various tasks within
the application, and (3) fill out the questionnaire, which was broken into two different sections where questions
were askedhabout the application itself and then the game. The full questionnaire and tasks each individual had

to do can be foundh Appendix B

5.1.2.1 PARTI

Each individual was asked to fill out the first page of the questionnaire, which asked the users to answer generic
guestions i.e. gender, age. Then some questions followed to gain information about their knowledge on

educational application, and mobile eclational applications.

5.1.2.2 PARTI

The second part of the evaluation the individual was presented with the application and was asked to perform
four tasks: searching for a specific work, a specific page, learning to fingerspell their name, and play the game.
As they were carrying out the tasks, observations and notes were made to keep track of how the person
interacted with the device, where they struggle and their thoughts as they are using it. After the first few simple
tasks they were asked to play the ganfiest they were asked to play a round of the game with the family

category and then they were given the freedom to choose their own category.

5.1.2.3 PArTI

The last part of the evaluation, individuals haditbout the remainderof the questionnaire, whit was set up

to have questions in a Likert Scale, as it would allow us to get an understanding of their attitude towards the
applications.We covered: usefulness, ease of ysease of learning and satisfactiohere, usefulness,
satisfaction and ease ofauS G6SNB o6l aSR 2FF 2F I NYy2fR ad® [ dzyRQa
Questionnaire!® [26]. Within the questionnaire two sets of the same questions were asked, first about the
application in general and secondly about the game. Lastly, some opesiansgewhere the individual could

give their opinion on positive and negative aspects of the application

15
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http://garyperlman.com/quest/quest.cgi?form=USE

5.1.3 RESULTS

Part 1l of the evaluation phase had the users perform four tasks, where the first task was to learn how to
fingerspell their name in signriguage. All seven users were capable of figuring out where to find the alphabet,
where five of them struggled to figure out how the alphabet page actually worked. It was also clear that some
people struggled with figuring out how to hold their hand andvimat shape when they were signing a letter,

making us assume that some of the images were unclear or the instruction available was not adequate enough.

The second task was to find three different words/phrases, an easy, medium and difficult word andea whol
category i.e. and learn it. Based on the observations all users found-égatnatory to go to the dictionary to

search for the specific word and to go to category respectively. When users were on a word page, six of the users
did not see the videoab. Additionally, four of them struggled on the hdwavof the word, as they did not know

that you were able to scroll for more explanation and images. This in turn meant some people did not know how
to sign a word fully. Another observation made was thatrohalf of them did not have the patience to read the
captions and used the images to figure it out. In general, users were about to find words and categories
seemingly quickly and easily, without additional help. Due to the fact that all but one dgkadhe video tab,

we interfered, after being made aware of the video tab, all seven users went for the video instead of the images,

as it was easier and they did this for the remainder of the evaluation.

The users were then prompted to go to the gametiger; without further instructions, so we could observe if
people would read the "How to Play" which was only text, all but two read the instructions without being told.
However, there was one case that one person still did not understand the aim of the, gaeaning the
instructions had to be revised for Version 2. As mentioned the game had a variety of different forms of questions,
asseen in Figur®. Everysingle person struggled with the multideo form. This was mostly because they did

not read the mstructions, and did not see the video icon button and even when they did many did not
understand what was being asked. Five out of seven people took the time to go through the game and were
able to do it without any additional help, whereas two startedrfically clicking away just to finish the round.
Before every game people are given the option to go over the signs and it was clear that people, as seen

throughout the evaluation phase, would immediately go to the video, as it required less reading.

After the users were given the time to interact with the application they were asked to fill out the last part of
the Questionnaire which asked them about four key aspects: usefulness, ease of use and ease of learning and
satisfaction.Table 6is based on thdirst part of the questionnaire regarding ttapplication itself, and Table 7

refers to the game element of the application, but had similar questions.

TABLB: RESULTS FROM THEEQTIONNAIRPARTONE

Strongly Disagree Neutral | Agree Strongly N/A
Disagree Agree

Usefulness
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C 2 3 2
D 1 3 3
Ease of use
A 2 5
B 2 5
C 4 3
D 1 2 4
E 1 4 2
F 6 1
G 2 4 1
H 1 2 4
Ease of Learning
A 4 3
B 3 4
C 2 5
D 3 4
Satisfaction
A 1 1 1 4
B 1 6
C 4 3
D 4 3
E 3 4
Open Questions at the end
1 5 2
4 2 3 2
5 1 3 3
6 2 5
Open Questior; Which form of media did you prefer to use?
Image Image + Captior Video All
2 4 3

One of the suklguestions for this project is in regards to users not needing to know how to read or write.
However, for this version of the application there was a lot of written information and instructidrish 5 also

reflected in the Table Bihere there was no consensus on the statement of it is suited for all levels. Yet, the
users that were testing the application, with the ability to read and write did all believe it was a useful

application.

During he user testing and evaluation all users had to have additional help from us to proceed with the tasks or

GKS 3JIYSs K2gSOSNXY ! LI NI FNRY 2yS LISNBER2Y>X Fff 20KSNHR
also asked users to give their feedbackthe ease of learning i.e. it is easy to learn to use it. Again, the feedback

was positive, the application was udeiendly and easy to learn to use. What needs to be noted was that these
guestions were in regarding the dictionary, which meant thesdhlat the user was required to do during testing

was repetitive. Due to the repetitive nature of the tasks, regarding the dictionary, once a user understood the

steps they needed to take to find a specific word it became easy.
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The last section of the quesnnaire before the open end question was on satisfaction. Here we can establish
that the instructions that we had provided was not sufficient. For our next iteration during tdesign we had

to revisit the instructions for the application. There wae@ase were someone did not feel there was adequate
information, which was due to the fact that some of the captions for the signs were not sufficient enough for

him/her to understand the sign, this too will be revisited during thelesign. The last qe#ion that was asked

was "l would recommend it as a learning tool for sign language," this was asked to gain an understand of how

well people believed this application could be as a learning tool, and from the results we can see that people did

feel it wasan application they could learn from.

The last three rows in Table iBidicate the users prefers in learning the new sign. This was also one of the sub

guestions we aimed to answer. Based on our findings, video is the preferred method for the majahigy of

users. However, there were 3 of the users who used all of the forms provided. One said it was due to the fact

that they themselves enjoyed reading, whereas those who preferred the video form, did not have the patience

for that. Concluding that usersdrn in different ways, where one form may not be better than the other. Users

should be able to choose which form is easier for them to learn from.

TABLE: RESULTS FROM THEEQTIONNAIRFPARTTWO

Strongly Disagree Neutral Agree Strongly N/A
Disagree Agree

Usefulness
A 1

Ease of Use
A
B
C
D
E
F 1

Ease of Learning

A
B
C
D

Satisfaction
A 1
B
C 1

1
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In regards to the game element of the application, six out of seven believed it is useful, one felt it was an

application that would be better suited as an application where you could test how well you did and not learn

from it. However, with the game beajna simple matching quiz game, a familiar format, the users, all but one,

believed it was easy to use and effective way of learning. Due to one of the users not agreeing with that

statement we had to rehink and refine the game element of the applicati@iving users a greater incentive

to want to play i.e. progress bar, different levels, etc.
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With the main focus of this user evaluation phase was usability the feedback that we gained was important.
With the information that we gathered and the feedback woncluded that not all users were able to use the

application without additional help, meaning there were still some usability issues.

However, in general, the results and feedback that we got were positive, where the main issues raised where
based on tle instructions provided in the application. Additionally, we were able to establish that people
thought that the game brought value to the application. However, there was room for improvement. With the
very last section on the questionnaire being opamded questions we were able to get more information about
what people thought were positive and negative aspects of the application as a whole. Based on the results from

the questionnaire and the opeaended questions we had a list of chasgbat need to bexddressed, Table. 8

5.2 LUMITATIONS OF THEMBEEOPMENT M/ERSION

Even with the images and the videos that we had obtained there was still an issue of being able to explain how
to sign that specific word or phrase. This was and still is a big limitatioreeme not at all experts in sign
language, and have no real knowledge of how to explain to someone how or where to hold their hand. This
made creating the word pages difficult as for each Howve had to create captions explaining what was
happening in ach still, but due to the lack of knowledge we did not know what the best way was to explain it.
Nevertheless, we decided to explain it at plain and simple as possible, and relate a sign to actions to options or
motions. For example, for the sign BIRD,kmew that we could explain it as your hands are your wings, which

you are flapping.

Furthermore, regarding the written content, the issue we had was how to present the information. We identified
during the application evaluation of language learning aagion that instructions are a very important part of

the application being a learning application. If the instructions are not clear a user will not be able to use your
application effectively. Unlike web applications, mobile applications do have thationi that it is displayed

on a smaller screen. This in turn meant that we had to have instructions that were concise, however there were
some cases where this was difficult and resulted in a whole lot of written text, as we thought that that was the
bestway to explain it, which was also why we had a HowAdditionally, due to some activities needing more
information the text size would decrease, which was not effective. This was later echoed by one of the users

during the evaluation.

Due to the factihat we were limited by the screen size and the game had eight different forms. There was a lot
of information that was being given to the user. Mostly, because we had to introduce each of these forms as
they appeared and due to the constant changing ofdbestions, we could not have created an overall How
that would cover all the forms and still fit on one screen. Hence we had the conciséohmfore the game,

however due to it being only text people did not seem to want to take the time to read it.
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5.3 IMPROVEMENTS FURRSIONR

From what we were able to gather from the testing and evaluation phase we identified a list of issues that we

had to adjust for the next iteration for this application.

TABLB: IMPROVEMENTS FORRSION

Issue Improvement

Only 1 out of 7 people saw the video tab 1)
2)

4/7 struggled with the howto page. Did not 1)
intuitively know to scroll down the page

Confusing text 1)

Alphabet and Number in the dictionary cause 1)
confusion as 3 of the users did not understand

look for the word Alphabet/Number but tried to

find the individual letters

Multi-Video Question form, no one understood hoy 1)

to answer the question when it came up

Switch the video and the heto around
Add more instruction to tell the user ther
are two different tabs
Add more instructions to tell user they ce
scroll
Go over all the instructions and captions
a. Rephrase
b. Add
c. remove
Create separate pages for Alphabet a

Numbers

Add more instruction for clarification

Make a distinction betveen the stills and the videos Did not have a solution at the time

as all users thought the stills were videos
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6 | VERSIONZ ¢ EXPERTS

6.1 VERSIOR

For Version 2, we aimed to fix all the issues that we observed during the first evaluation. Based on Table X in

Chapter 5 we refined our application and created Version 2.

6.1.1 DESIGMLTERATIONS ANDPLEMENTATION

There were six issues that we observed and gathered from our feedback that we took into consideration and
attempted to fix. Firstly, we took out the Alphabet and the Numbers pages from the dictionary and created their
own section on the home page. Next we switched around the tabs, as a lot of people suggested it and the fact
that more people were inclined to look at the videos over the images and their captions. Additionally, we revisit
all the written instruction thatve had, and altered them to be more clear. Lastly, in the game everyone struggled
with the second questiofrigure 14. This, was due to the fact that they did not read the question, or that they
did not see the video icon. For this reason, we decided toradke instructions, guiding the user to read it to
understand what the question was asking.

PAa1031 | @O B YYYYYETA 79%M 1509

AnimalOne AnimalOne

Question One Question One

What video corresponds to the image? What video corresponds to the image?

«“

o 0pt|0|"|A HINT To answer this question, you will need to click on
the video icon at the bottom of the page and go through
O OptionB the different video options, by clicking on the different
tabs or swiping. Once you have found the right video,
. note down which of the options it is and then go back and
O Option C select your answer.
O Option D O Option A
Click on the video icon to look over the video O Option B
O option C
O Option D

FIGURE4: QUESTN FORM USERS HABBICULTIES WITH

6.1.2 TESTING ANBVALUATION

For this evaluation phase, we did not follow the same thpaet evaluation as we did for Version 1. As the tasks
that were given to the sers in Version 1 was created for users that did not know sign language. Instead they
were given the freedom to explore the application, where they were asked before the evaluation if they could
say whatever came to mind, and have it be recorded. Nevhkrtise we did use the first page of the

guestionnaire for generic information, where we also specified them to say what their specialisation was.
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6.1.3 RESULTS

Due to the fact that this evaluation phase was less structured the following table summarised ttieepasd
negative aspects of the application as well as suggestions that the experts had and were noted down as they

were exploring the application. Below each table we briefly discuss the main points.

TABLB: SUMMARY OF POSIENSPECTS FROM EXPESRERITESTING

The alphabet and numbers pages as separate sections

The image concepts are nice

The separate tabs are nice, having the video first and the-tioosecond
Likes the video questions (Video and then 4 options)

Likes the concept of having it be an application that can be localised
Likes the different question forms

Likes the overall application

Looks very pretty

Category is nice to find words

It is userfriendly

You navigate it easily

Like the repetition

Overall, the changes that were made from Version 1 to Version 2 seemed to be received quite well. All experts
liked the separate sections, and the different tabs for each word. Aesthetically they all thought it looked very
nice, and the application wasserfriendly and easy to navigate through. Even though it was seen as a positive,
the different question forms, it was still said to be overwhelming by all of them, and the idea of separating them

and instead creating levels within the game came abohictvwe implemented for the next iteration.

TABLEO: NEGATIVE ASPECR®M EXPERT USER TEST

Media controller masks the video
Too much text

Question form of video is unclear
Scrolling too much in game
Image stills

No feedback

No skip button

Abstract words
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The negative aspects that we gathered were in general regarding the amount of text that was in the application,
where one said it was a lot of unnecessary text. Furthermore, one mentioned that it was probably best to limit
the amount of times a user wouldave to touch the phone, this was regarding the game, where you had to
scroll through the different options to find the right one. At the time, there was still no real distinction between
the still images and the videos, however, for the last iterationytbaly appeared in the howo. Lastly, there

was a point made that there was no real feedback for the users, telling them how good or bad they did, which

made the game lose value and did not create an incentive to want to play.

TABLE 1 SUGGESTIONS FROWERT USER TESTING

Immediately play video

Switch the image concept with the video, so media controller masks the image not the video
Transcribe in American GLOSS

Have video instructiong, in ZAMSL

Get rid of unnecssary textA Option A = A; Question One =1
Separate the different question forn# Easy|Medium|Hard
Add tutorials

Give feedback

Captions could be done better

Move game icon to the top

YouTube style replay button

Add Hand formations

Many butnot all of the suggestions mentioned correlated with changes that had to be made from the negative
FaLsSoiQa GroftSz ¢lLotS mnd wWSFSNI G2 ¢l o0fS mMH 0St208 GAf

for Version 3 based on the feedback and obaébons made.

6.1.4 LUMITATIONS OF THEMEEOPMENT O/ERSION

As mentioned one of the issues that we had was that the media controller kept moving after the user would
click on the play button. However, due to the fact that we switched the video and how tartaimd, the issue

was worse as when the user clicked on the play button the media controller moved to right on top of the video.
The only fixable solution at the time was that we told user to click on the screen again and the media controller
would disapper. Until the last iteration, we did not have a proper solution for this issue. Another issue that we
had was with the scrolling of some of the pages, even with the correct code, the pages did not scroll on some
words. Specifically, words that had two ineagif a user tried to scroll the page would stop scrolling and obscure

the caption underneath the image, making it hard to read the caption.
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Furthermore, Android Studio had a feature which would allow us to view a preview of what it would look like on

amobile phone. However, it did not have the biggest range of screen sizes making the preview different to what

it would actually look like on the emulator and the actual phone. This was an issue that we only became aware

of when we were developing the gamghere the game was in portrait mode, and we were trying to get all the

necessary information onto the screen. When we pushed it onto the emulator the layout was different making

the preview in Android Studio unreliable when we were developing.

6.1.5 IMPROVEMENSTFOR/ERSIONS

From what we were able to gather from the testing and evaluation phase we identified a list of issues that we

had to adjust for the next iteration for this application.

TABLE2 IMPROVEMENTS FORRSION 3

Too much text

Video is an issue because of the media controller

and having to interact with the screen too much to

make it work

No feedback

Users cannot use it if they cannot read or write

1)

2)

1)
2)
3)
1)

2)
1)
2)

Remove as much unnecessary text as
possible

Create tutorials for the different sections ¢
the application

Redesignthe video player

YouTube style replay button
Automatically start

Tell the user if the selected answer is
correct/wrong

Display their score at the end of each rou
Reduce the amount of text

Replace text with images as much as

possible
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7/ | VERSIOS

7.1 LEARNTO SGN

For Version 3, we took the feedback given by the experts ancpidedhthem into the two tables 11 and 12
presented in Chapter 6. Where we attempted to implement as many of the stigge and eliminate as many

of the issues as possible with the improvements.

Due to the time frame of the project we had decided that this would be the last iteration, where we would not
have an evaluation phase followed by the design and implementatiomever, for future development, more
iterations of the application would take place, to keep narrowing down the requirements till it satisfies all the

needs.

7.1.1 DESIGMLTERATIONS ANBPLEMENTATION
The following few images are screenshots from the fileshtion of thel LILIX A OF G A2y > a[ SF Ny G2

= B 5 .u052%u 17:16

< Dictionary 2

CATEGORIES

- I

YC)M

Bird Blue

99@&

Can you Hear? Church

n‘\if@

Drink

FIGURES: SCREENSHOTS ORRENMERSION

We first moved the game icon to the top of the home page, as that is an important feature of the application as
well as the fact that we changele order of the other icons. Furthermore, we decided to remove the categories
icon, and give users the option to look up by category in the dictionary itself. Additionally, one can see that we

added 'Zambian Sign Language' as this had not been madentiearpeople were testing it.
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