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ABSTRACT
Deaf people in South Africa have various communication problems. Often they are illiterate, 
which asks for special solutions. Using context mapping methods, several communication 
needs of the Deaf were identified. A solution for Deaf-to-hearing communication was designed.

As an Industrial Design Engineering student from the Delft University of Technology, I stayed 
in Cape Town for half a year to do research and design work for the graduation project of the 
Integrated Product Design master course. In that city, three organizations supported this 
project: the University of Cape Town, the University of the Western Cape and the Sign Language 
and Education NGO. There was close cooperation with the Deaf Community of Cape Town.

Context mapping techniques such as cultural probes, a generative session and ethnography 
were used for an explorative study of the communication problems of Deaf people. It was found 
that although there is a need for an easy to use sign language based telecommunication solu-
tion, the Deaf currently experience the communication problems with hearing people among 
the most pressing. 

A web service called SignSupport was designed to help Deaf and hearing to talk to each other 
when a human sign language interpreter is not available. SignSupport is meant to be accessible 
on a mobile device and can be used by illiterate Deaf. Sign language video is used to guide Deaf 
users through a set of questions that is made to help them in certain predefined situations 
(e.g. buying a train ticket, reporting a crime or getting a doctor’s consultation).  The Deaf users 
answer the questions by interacting with graphic symbols. SignSupport turns their answers 
into a text for the hearing person they are planning to visit. For the hearing there are several 
options to create a sign language reply available. A small evaluation research was done in which 
the design was tested and discussed by members of the target group.

If SignSupport would be made available online, it could fulfill a great desire for better compre-
hension between Deaf and hearing people. At the end of this report suggestions for subsequent 
research and recommendations for further development are presented.

Keywords
Deaf, Deafness, South Africa, Communication, Co-creation, Co-design, Context Mapping, 
Generative Session, Cultural Probes, Sign Language, Interface, Interaction, Ethnography, Sign-
Support, Health Care, Usability Testing



GLOSSARY
The Bastion of the Deaf  The building of the Deaf Community of Cape Town (see page 12 )

Context       All factors that influence the experience of a product use (see page 17 )

Cultural probe     A package with home assignments for focus group participants (see page 19 )

Co-creation      The practice of involving stakeholders in the design process (see page 13 )

DCCT        Deaf Community of Cape Town (see page 12 )

Deaf        Contrary to the disability of the hearing sense, Deaf culture is written with a capital D (see page 11 ).

DEAFSA       South African National Council for the Deaf

Focus group       A group of people who represent the target group and participate in meetings to discuss the research
         topic (see page 17 )

Generative session    A session in which focus group participants make things and discuss those things. Notions they
         may otherwise not discuss or be aware of, usually become explicit in a generative session (see page 19 ).

ICT        Information and Communication Technologies

IM         Instant Messaging

IP         Internet Protocol

ISP        Internet Service Provider

PC         Personal computer

SASL        South African Sign Language (see page 29)

SANPAD       The South Africa-Netherlands Research Program on Alternatives in Development (see page 12)

SLED        Sign Language and Education Development (see page 11 )

TU Delft       Delft University of Technology (see page 12)

UCT        University of Cape Town (see page 11 )

UWC        University of the Western Cape (see page 11 )

VoIP        Voice over Internet Protocol, voice communication over the internet

WiFi        A popular wireless networking technology
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For over 10 years, the Computer Science depart-
ments of the University of Cape Town and the 
University of the Western Cape have done research 
together on the development of telecommunica-
tion for the Deaf. Several software programs have 
been created to make it possible for Deaf people 
to communicate with hearing people through sign 
language. Sometimes the software turned out to 
be useful to the Deaf, other programs did not fit 
them at all. The reason behind that could be that the 
ideas for new solutions often came from a technical 
perspective: solutions that would be interesting to 
program, or that could deliver interesting research 
data.

Instead, one could take the needs and problems of 
the Deaf as starting points. This report describes 
how Industrial Design Engineering methods were 
used to develop a solution for one of those problems.

1. Introduction
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1.1 PROBLEM 
DEFINITION
The socially and economically disadvantaged Deaf people of South 
Africa encounter many problems with communication. Among them-
selves they use the South African Sign Language, but getting informa-
tion from and to hearing people can be difficult. That often leads to 
frustration. In some situations misunderstanding can lead to incon-
venience and in other cases to very big problems. For instance, when 
consulting a doctor, the language problems can put a Deaf patient’s 
health at stake. This is not only due to the deafness and the language 
barrier but also because many hearing people have no experience in 
dealing with the Deaf and sometimes coincidently obstruct lip reading 
and nonverbal communication.

1.1.1 Stakeholders
Target group
Deaf South Africans, who happen to be mostly illiterate, form one of 
the groups that are studied by the Socially Aware Computing group 
at the University of Cape Town and the Broadband Applications and 
Networks group at the University of the Western Cape. Their research 
is subsidized by the South Africa-Netherlands Research Program on 
Alternatives in Development (SANPAD). Therefore the target group 
was set, but not necessarily restricted, to Deaf South Africans.

University of Cape Town & University of the Western Cape
The aim of the Communication Access for Deaf People in South Africa 
project,[1] in which the Computer Science departments of the two 
universities cooperate, is “to provide Deaf users with a practical way of 
communicating in their own language, South African Sign Language, 
and at the same time highlight policy impediments to the widespread 
adoption of such a solution.”

They use action research methods to develop ICT solutions according to 
user’s demands: software prototypes are made and tested by the users 
and gradually adjusted to their demands. In case the infrastructure 
to test prototypes or the prototypes themselves turn out be useful to 
the test participants, they are not discarded after testing, but left to 
be used, so the research directly benefits the people who participate in 
it. Moreover, usually such projects are developed further, so it is also 
useful for the researchers to have computers and networks available at 
the test sites. 

UCT and UWC have been cooperating with the Sign Language Educa-
tion and Development institute and the Deaf Community of Cape 
Town.

Sign Language Education and Development
This nonprofit organization was established in 2001. SLED’s primary 
goal is to have deaf children and the Deaf community of South Africa 
gain literacy, get education and access to information through the 
promotion of South African Sign Language (SASL). It also provides 

DEAF WITH A  
CAPITAL D

T here is a difference between deaf and Deaf: deaf 
people can’t hear whereas Deaf people form the 
community of deaf sign language users.[2] Because Deaf 

people have their own language and their own social circles, 
in places all over the world you can find Deaf culture that is 
different from the hearing society. Of course the two are not 
completely separable, but the Deaf have their own languages, 
social forms and ways of storytelling.
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SASL training to hearing people. The organization is interested in the develop-
ments in communication access for the Deaf and provided me with a tutor.

Deaf Community of Cape Town
The Bastion of the Deaf, the home of the Deaf Community of Cape Town (DCCT), 
functions as a cultural and educational centre and is run by Deaf and hard-of-
hearing people. It was founded in 1987 to serve the needs of the black and coloured 
Deaf community in the Western Cape. Currently DCCT’s goal is to employ and 
empower Deaf people and to provide skill training in order to improve employ-
ment among the Deaf. It has more than 1000 active members.[3]

As there are numerous Deaf people coming to the Bastion every week, UCT and 
UWC do their user tests there. They have set up a computer room with internet 
access. Initially the computers were only used for testing software with Deaf 
users, but over the years the participants have discovered how the computers can 
be of use for other purposes as well. Currently DCCT pays for the internet connec-
tion and the experienced users train other members computer skills. Participants 
for this project were also recruited at the Bastion.

SANPAD
The South Africa-Netherlands Research Program on Alternatives in Development 
(SANPAD) has been financed by the Dutch Ministry of Foreign Affairs since 1997. 
It funds collaborative research by South African researchers in association with 
Dutch researchers. These research projects are all policy-related and have social 
development-related content. Those projects can be multidisciplinary and cross 
thematic, preferably with a focus on poverty reduction.[4] The project described in 
this report is part of the Communication Access for Deaf People in South Africa 
project, which is financially supported by SANPAD.

Delft University of Technology
Sustainability, cultural diversity and human computer interaction are topics that 
have gained more and more attention in the research programs of the depart-
ment of Industrial Design Engineering during the last couple of years. At Indus-
trial Design Engineering it is common to make a design for a product or service 
for a graduation project. The outcomes of this project contribute to Adinda Freu-
denthal’s research to intuitive communication, e-learning and user interfaces.

1.2 OBJECTIVE
1.2.1 Main goal
Initially UCT and UWC asked me to design a telecommunication solution to 
be used within the South African Deaf community. Earlier solutions they had 
developed had to do with communication between hearing and Deaf people. To 
back up their idea that the Deaf wanted to communicate within their own social 
circles rather than with hearing people, the communication problems of the Deaf 
community were studied in a very general manner. It turned out that there is a 
need for telecommunication between Deaf people, but that most of the problems 
they pointed out themselves had to do with communicating with hearing people 
(see “Hearing people” on page 30). For that reason the main goal was changed to:

Design a solution that supports Deaf illiterate South Africans to overcome 
communication problems with hearing people.

This project was also a means to give the Computer Science departments of UCT 
and UWC ideas for new research projects and to demonstrate the problem solving 
methods of Industrial Design Engineering to them. Please note that this report 
does not describe all steps taken during the design phase. To keep it concise and 
structured, only the decisions that were taken to create the design and the data to 
support those decisions are included.
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1.3 DESIGN 
PROCESS
1.3.1 Design & Research
As with most industrial design projects, the decisions that led to the design 
concept were based on the design brief that was made after a scientific analysis. 
This analysis addressed the user demands, the market on which the product will 
be released and the technical requirements. The design brief was updated several 
times during the design phase when ideas were discussed with users and new 
insights were gained. This way of working shows close ties with how the computer 
scientists from UCT and UWC do action research with the Deaf. An important 
difference is that this (typical Industrial Design Engineering) project’s main goal 
is to make a design and uses research as a means to do that, whereas the solutions 
developed in action research are a means to do research.

Co-creation
In practice, designing and researching went hand in hand. With UCT, UWC, 
SLED, DCCT, SANPAD and TU Delft there was a relatively large number of people 
and organisations involved. The principle of co-design had great impact on deci-
sions that were made. Many times design considerations were discussed with the 
several stakeholders. Their expert views on software development, interaction 
design and Deaf culture were essential during all phases of the design process. 
This can be considered part of the co-creation trend described by Sanders et al.[5]: 
users are becoming partners of the designers rather than subjects (see figure 1) 
To keep this report readable, the results from analysis and design are presented 
separately. In section 2.1.2: “Methods” the research methods are discussed.

1.3.2 Design Methods
The design process was based on the basic design cycle as described by Roozen-
burg and Eekels,[6] preceded by an analysis phase. Figure 2 shows a diagram of all 
the steps taken. First goals were set, based on available information. The research 

phase that followed created understanding about the users and their context as 
well as starting points for designing. Next solutions were developed, selected and 
detailed into a concept design. A partially working model was made and tested by 
Deaf users. At the end of this report those results are presented along with recom-
mendations for future development.
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Figure 1: Map of the design research landscape

This diagram is based on Sanders and Kwok’s.[7] It shows several 
upcoming and established design research methods, to what area 
they belong and from what perspective (design or research) they 
emerged. Methods on the left treat users as informers, whereas 
the methods on the right give them design tasks as well.

The methods used in this project are scattered all over this map: 
cultural probes, generative tools, applied ethnography and 
usability testing. 



14

Iterative process
As you can see in Figure 2, the process was not linear: regularly a step back was 
taken because results from one phase asked for changes in previous phase. Such 
iterations are common for most industrial design methods.[6] Just like the project 
goals were changed after the analysis phase showed different user demands than 
expected, the design was changed several times after being evaluated by test 
participants. Near the end of the process also a new analysis topic came up: health 
care in South Africa. It was decided to adjust the prototype to communication 
problems between doctors and Deaf patients, which led to questions about what 
sort of information is exchanged in such situations. 

User centred design
Another common design practice is to focus on the end user as the most impor-
tant factor to adjust the product to. One could focus on new technology or busi-
ness opportunities, but in the end it is the user who (usually) decides whether 
a product is good enough to spend money on. The success of the design that 
was made for this project relies more than usual on a group of people (the Deaf 
community). Therefore a more society-centred approach was used for those parts 
of the concept other than the user-interfaces: although it is essential that indi-
vidual users find the interface usable, the implementation of the concept relies on 
cooperation of several groups of people. This topic is also discussed in section 3.6: 
“Further development”.

1.3.3 Results
The results for each phase of the process are shown in the fat arrows and the box at 
the bottom of Figure 2. The main outcome of this project was a concept design for 
a web service which supports the target group when they have to talk to hearing 
people. It can help them prepare for such conversations and also supports them 
during the conversations. This is mainly done by translating preset SASL phrases 
to English and vice versa, so the Deaf user does not need to be literate. The design 
was worked out on three levels: the functions, the overall shape and proposals for 
details such as icons and buttons. A demonstration model is available on the disc 
that comes with this report. 

The design was based on design guidelines that in their turn were based on the 
outcomes of an analysis. In chapter 3: “Design” the design for Deaf guidelines are 
presented. The next chapter describes the results and conclusions and how the Figure 2: Project set up

Objective &
research questions

Design brief

Design 

Test model

Speci�cations

Implementation plan
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Recommendations for
further development
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EVALUATION

PROTOTYPING

Original
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Literature

User input
Marketing
Literature

Other sources

Sketching
Brainstorm

session

Programming
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Expert

comments
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research was set up.

At the end of this project a prototype was tested: a web interface in which nearly 
all interactive features were functioning. The design was evaluated on the three 
earlier mentioned levels (functions, overall shape and details). An implementa-
tion scenario, a programmer’s guide and a detailed description of all the features 
and screen items were recorded to convey all design considerations and specifica-
tions in case development will be continued after this project has ended. Recom-
mendations for further research and improvements of the design were made as 
well. Advice on government policy is also included. Th e South African govern-Advice on government policy is also included. The South African govern-
ment has set the policy regarding multi-lingual accessibility at a high level, but 
the implementation is still behind, especially on SASL. Besides, South African 
telecommunication laws are relatively restrictive, which tends to hold back devel-
opment. UCT and UWC find it important to inform the government about these 
topics and give them advice.



Before a goal for the design phase could be set, analysis was done to find out what the target 
group needs. The original assignment stated that the new product would have to solve commu-
nication problems of the Deaf, but little was known about these problems. Because communi-
cation is such a broad topic, explorative research was done to learn more about Deaf people 
and to find out what role communication plays in their lives. 

At the end of this chapter there is a section about health care in South Africa. During the 
design phase it turned out that a small study was needed on that topic in order to make the 
prototype.

2. Analysis



17

2.1 RESEARCH 
PROCESS
Besides the main research described below, several small tests were 
done to find out specific requirements and evaluate design elements. 
These tests are described in chapter 3: “Design”.

2.1.1 Research goal
The analysis was set up to identify areas of interest for the new design 
and to get information about the Deaf that could support design deci-
sions. The main research question was:

What communication problems of the Deaf in South Africa could be 
solved with a new product?

As mentioned in section 1.2, the assignment for this project suggested 
a Deaf-to-Deaf telecommunication product needed to be designed, but 
it turned out that little was known about what the Deaf needed. To get 
a grip on the needs of the target group, the analysis explored a broad 
range of topics that could be of importance to a new communication 
solution.

2.1.2 Methods
Because of the explorative nature of the this research, context mapping 
methods were used. Context mapping is systematically gathering, 
defining and presenting factors that form a context. Those factors can 
be anything from laws of physics and market trends to emotions the 
users are not even aware of themselves. Context, as defined by Sleeswijk 
Visser et al.[9] stands for ‘all factors that influence the experience of a 
product use’. Several research methods can be used to gather data, but 
most often a focus group is involved. A focus group is formed by up to 
about ten people who represent the target group and participate in one 
or more meetings and discuss the research topic. Those discussions 

are the main source of research data. One of the meetings usually is a 
generative session. During such a session the participants make things 
so they are stimulated to think about habits and emotions they other-
wise may not be aware of. Context mapping is not meant to verify facts, 
but Sleeswijk Visser et al. recommend making preconceptions explicit 
to prevent researchers from projecting these on their observations. My 
initial ideas are listed in appendix 1. Figure 3 shows an overview of the 
applied research methods and how those supported each other.

Emotions
Key to context mapping is the attention for the emotional level of the 
user’s knowledge. The emotional level is important because all emotions 
involve a relation between the person who is experiencing them and a 
particular object.[9] That object could very well be related to the yet to 
be designed solution. People are not always aware of their routines and 
habits and may not mention those in for instance a normal interview. 
Generative sessions go deeper than other research methods, but can 
only provide qualitative data (see Figure 4). The “Generative Session” 
section on page 19 explains the details for the session held for this 
project.

Other factors
To get a more complete view of the lives of the target group, the 
detailed, personal information provided by the focus group needed to 
be augmented with more general information about the Deaf commu-
nity in South Africa. Scientific literature was consulted and an ethno-
graphic study was done. Ethnography is a method to study people, 
mainly through observations and interviews in their own environment. 
On page 22 it is explained how the ethnographic study was conducted.

Qualitative research and generalizability
The original research for this project only resulted in qualitative data. 
Quantitative data to support claims about the relevance of certain solu-
tions would be interesting, but before such research could be started, 
one needs to know what may be of interest to quantify first. The way 
this study was conducted has an important consequence: it cannot said 
if the findings are applicable to the whole Deaf community of South 
Africa. Only a small number of people participated in the focus group, 
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Areas of interest General information 
about South Africa 

and deafness

Observations of 
South African and 

Deaf culture

Detailed accounts
of personal experiences

Emotional, personal and
general data about Deaf

culture

Specific information
on lesser topics

analysis 
conclusions

cultural 
probes

literature
research

ethno-
graphy

formal
interviews

informal
interviews

generative
session

Figure 3: The applied research methods. The thin arrows indicate how results evoked new questions that were answered by using other 
methods.
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and their experience of being Deaf may be different from that of others.

2.1.3 Applied context 
mapping techniques
Cultural Probes
Before the generative session was run, the participants had to be sensitized 
about the topic. During the session they had to talk about things that may be 
special to an outsider, but for Deaf people common enough to not be aware of. 
Cultural probes are a technique for making people think about common routines, 
problems and emotions.[9] These packages with home assignments were handed 
out to make the participants think about the research topic in a casual way. The 
sensitizing tasks involved taking pictures, making collages, drawings and comic 
strips of their day to day experiences (Figure 5). Some of them were specifically 
related to communica-
tion, others were more 
general. See the disc that 
comes with this report 
for a detailed description 
of the cultural probes. 

Four weeks before the 
generative session, two 
weeks after I had met 
the participants for the 
first time, the probes 
were handed out. The 
participants had two 
weeks to work on the 
assignments and I had 
another two weeks to 
analyse the results. 
Besides for sensitizing 
the participants, the 
probes can also be used 
to learn some about 

them. Without explanation from the participants, it is easy to wrongly interpret 
their scribbles and doodles however. Therefore, the results were mainly used to 
prepare the interviews that were done the week before the generative session. 
The returned probes also were useful to adjust the generative session to what I 
learned about the participants.

Before receiving the probes, the participants signed consent forms in which they 
were promised R 140 for their voluntary participation in this project. The amount 
was based on the compensations paid for research projects in which they had 
participated before.

Interviews
The week after the participants handed back in the cultural probes, individual 
interviews were conducted. An professional interpreter was hired to help with 
that. The interviews had two goals: to gain more understanding about the things 
the participants had made for the cultural probe assignments and to make sure 
the participants were prepared for the generative session. 

It was difficult to make appointments 
with the participants: only three out 
of the six planned interviews took 
place. They had to work during the day 
and they considered travelling alone 
in the evenings was unsafe. Because 
of the availability of the participants 
and the costs of hiring an interpreter, 
there was only about 40 minutes time 
per participant.

After the participants were asked to 
explain about the work they had done 
on the probes, they were asked to give 
some general comments about being 
Deaf and how communication played 
a role in their lives. The interpreter’s 
and my voices were recorded.

Generative Session
The core of the context mapping 

Surface

Deep

What people: Techniques: Knowledge:

say
think

do
use

know
feel

dream

interviews

observations

generative 
session

explicit

observable

tacit

latent

Figure 4: “Different levels of knowledge about experience are accessed by 
different techniques”[9]

Generative sessions go deeper than other research methods, but they only provide 
qualitative data. Also the results depend more on the interpretation of the researcher 
compared to interviews and observations.
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research was the generative session. The main difference with other research 
methods is that a generative session can unveil usually non-expressed notions 
about such things as the physical and social environment of the users and their 
daily routines, thoughts and feelings.[9] The participants, who were sensitized by 
the cultural probes and interviews, were put in the right mindset by asking them 
to individually make things like drawings, collages and tinkerings about certain 

situations and experiences related to communication and deafness. Figure 6 gives 
an impression of the setting. Next, they presented the results to the rest of the 
group and discussed the underlying ideas. That way they were gently forced to 
talk explicitly about the notions they otherwise may have not even been aware 
of. With the discussion they encouraged each other to dig deeper into their minds 
(see also Figure 7). Three of such exercises were planned and the session ended 
with a wrap-up discussion. Prior to the main exercises, the participants inter-
viewed each other for ten minutes about what they had done with the cultural 
probes. Usually, more interesting information is revealed after the participants 
are opened up by discussing the topic with their peers than if they start with the 
exercises without any sort of mental warm-up.[9][19]

Focus group participants are considered the experts on the topic as the discus-
sions are about their experiences and feelings. They must be able to discuss freely, 
so they can decide themselves what is important and what is not. They should 
be allowed to do so using their own language, using their own terms and frame-
works, without having to worry about outsiders (such as researchers) not under-
standing them.[19] Therefore the researchers mainly observed and only interfered 
to provide discussion topics and to ask the participants to elaborate on a topic. 
Besides the participants, the interpreter and myself, my tutor Adinda Freu-
denthal was present and provided support on the moderation of the session as 
well as practicalities such as operating the video cameras.

Usually a generative session takes about 1,5 to 2 hours, but in this case 3 hours 
were planned. Balch et al.[19] recommend to do so with a Deaf focus group if the 
researchers do not know sign language. The translation from sign language to 
English requires some time and also the very nature of signed discussions requires 
more time: in sign language often more emphasize is put on setting the scene 
before actually telling the story. By planning 3 hours, also some breaks could be 
put in, so the sign language interpreter had time to rest a bit and the researchers 
had the opportunity to evaluate the process. During the first break we decided 
to skip the last assignment for the participants. The discussions about the first 
assignment took longer than planned and because interesting topics came up, it 
was decided to let the participants set the pace. The third assignment was inten-
tionally left for the end, because the participants could do it individually at home. 
I designed the assignment to make the participants produce useful results even 
without the group discussion that was supposed to follow.

The whole session was recorded on video, including the voices of the interpreter 

Figure 5: Cultural probe contents

With the probes the focus group participants recorded all sorts of 
things about their day to day experiences and how communication 
played a role in that. Primarily this was done to mentally prepare 
the participants for the generative session. The results were used 
to adjust the session and interviews to what appeared to impor-
tant to the focus group.
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Figure 6: The generative session

The focus group participants made a collage about easy communication versus difficult communication. They were asked to base it on their own experi-
ences and feelings. They presented the results to each other. The discussion that followed unveiled various problems they face regarding communication 
and also some more general remarks about what it is like to be Deaf. For the second assignment the group was asked to make a design for ‘The Ultimate 
Deaf Communication Device Of The Future’. Again, not the designs as such, but the discussion that followed disclosed interesting insights: the ideas 
emerged from communication problems they had. The pictures are taken by Adinda Freudenthal.
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and the researchers. A description of the exercises and the plan of action is 
included in appendix 1. 

Ethnography
Because of this project I lived in Cape Town for six months. I visited the Bastion 

of the Deaf about every other week. I had never been in South Africa nor had I 
had contact with Deaf people before. To be in a foreign country for a longer time 
and to have meetings with people from an unknown culture provided the oppor-
tunity to make observations beyond the focus group sessions. An ethnographic 
approach was derived from Fetterman.[49]

In order to do observe the country as open minded as possible, no explicit 
assumptions were made in advance. Six months is a relatively long period to do 
design research for a graduation project. There was no need to force results from a 
short period of observations, which provided the opportunity to use an inductive 
approach. Notes of observations of daily behaviour of Deaf and hearing South 
Africans were recorded, as well as informal conversations about the country, the 
Deaf and communication. Also photographs were taken to record visual observa-
tions. 

Scientific literature
Literature was consulted to verify some of the findings of the other methods as 
well as to augment findings with background information.

2.1.4 Participants
The focus group consisted of students of the literacy class of the Deaf Community 
of Cape Town, so strictly speaking they were not illiterate anymore. They were six 
people: five male, one female, all estimated to be between 25 and 40 years old. 

Some participants were capable of hearing some sound and read lips, but they 
all mainly used and preferred sign language for communication. They all had an 
economically disadvantaged background and had experienced the oppression of 
apartheid. All six had jobs, three of them worked at DCCT. They had participated 
in interviews and action research programmes of UCT and UWC before.

Because of them having jobs, not being illiterate and relatively well informed 
about ICT, One could argue that they are an atypical sample of the target group. 
For practical reasons this was the best group available. The public relations 
manager of DCCT (my main contact there) strongly advised to involve them, 
because they came to the Bastion on a weekly basis. Otherwise appointments 
would be very hard to make, he warned. The participants being able to read and 
write on a basic level also provided the opportunity to give them written assign-
ments in the cultural probe.

Figure 7: Focus group participants discussing one of their 
designs for a communication device

A participant made the balloon to show he wanted cheap tech-
nology to travel fast to friends and relatives and communicate 
face-to-face to them. However nicely made, this obviously was 
no real solution. It did however start a discussion about how the 
Deaf preferred face-to-face communication rather than sending 
messages.
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Most of the participants indicated that they did not want their identities revealed 
through publications.

2.1.5 Analysis Procedure
All research methods 
were used to study the 
same topic: the context 
in which Deaf South 
Africans live. Many 
observations overlapped 
or were related to each 
other. Such connections 
were considered just as 
important as the obser-
vations themselves, so 
the observations were 
not analysed per study, 
but as a whole. Therefore 
the results and conclu-
sions of the analysis 
cannot be considered 
separately, hence the 
integration of the two in 
section 2.2. Combining 
the results was also a 
triangulation method 
to check if the results 
matched with each other. 
Even so, the types of 
data for each study were 
different and required 
different approaches to 
prepare and analyse.

Cultural probes
As mentioned before, 

the primary goal of having the focus group work on the cultural probes, was to 
sensitize them for the session. Nevertheless, it would have been a waste to ignore 
the creations of the participants. This was done by systematically comparing the 
results per assignment, per topic and per participant. To organise each partici-
pant’s data, mind maps were created. The findings formed the basis for the inter-

view questions.

Interviews
The recordings of 
the interviews about 
the cultural probes 
were transcribed, see 
appendix 2. The mind 
maps made after the 
probes were augmented 
with the new informa-
tion. The transcription 
was also used to refer 
back to when analysing 
the generative session, 
to check once more 
what the topics that 
were discussed had in 
common.

Generative session
During the session 
notes were taken, but 
as the discussions went 
quite fast, these were 
only useful as a mental 
support to follow the 
discussions. The video 
of the session was more 
useful for analysis. It 
was also used to check 
if the interpreter kept 

Figure 8: A step in the process of organizing research data.

Context factors were abstracted from the generative session results and described with keywords 
on post-it notes. Related topics were put together. The same topic categorization is used in the 
results section of this report.
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up with the discussion. Based on my basic understanding of SASL and the fact 
that most of the time participants awaited their turn to say something, I have no 
reason to doubt the integrity of the translation.

While watching the video recordings of the session, I tried to collect all comments 
on situations that were specific for the Deaf or related to communication. Each 

was put on a post-it note so they could be categorized (Figure 8). Patterns and 
relations were sought and occasionally anecdotal situations were turned into 
more general statements. Mind maps were again made to support the catego-
rizing process and to get an overview of how the topics were related. The categori-
zation of the analysis outcomes in the next section is a result of that.

Ethnographic study
The notes of cultural observations were combined 
with findings from the other methods to create 
flowcharts and statements about the context. Many 
findings were discarded for not being relevant. On 
the other hand, it had been impossible to record all 
observations, obviously. There were many experi-
ences of which I realized the relevance only much 
later. Just as well, there must have been quite a few 
notions that influenced my design process subcon-
sciously.

Figure 9: Example of a mind map

For preparing and analysing the context mapping data, mind maps were made. Mind maps are 
diagrams that can quickly be made to visualise, categorize and link ideas and concepts. They are not 
very useful for presenting data because an audience does not know the meanings of the short notes 
that represent ideas.
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2.2 RESULTS & 
CONCLUSIONS
2.2.1 South Africa
South Africa (Figure 10) is a middle-income emerging market. The economic 
growth has been robust over the last few years, but unemployment remains high. 
Fourteen years after the first free elections and the end of apartheid, there is still 
an uneven distribution of wealth between the diverse ethnic groups. Currently, it 
is estimated South Africa’s population is around 48,8 million.[29]

Infrastructure
South Africa has relatively good infrastructure supporting an efficient distribu-
tion of goods to the urban centres, where 55% of the people are living.[29] But even 
in those urban centres, public transport is not widely available, forcing people to 
use privately run taxi buses if they do not have a car at their disposal. The drivers 
of these taxis seemed to be notorious for dangerous driving styles among all 

Capetonians, but to those without a private car, they provide fast and affordable 
transport (Figure 11). As shown in Figure 14, the Deaf also have mixed feelings 
about the taxi system.

Since the end of 2007, South Africa is in an electricity crisis because the state 
power supplier suffered problems with aged plants. Scheduled power cuts are 
put off for the time being, but there still are areas outside the urban centres with 
unreliable electricity supply, or none at all.[25][26][27]

Telecommunication
Land line telephone subscriptions are not available everywhere, but there is a 
nationwide cell phone network, covering all populated areas. Nevertheless, in 
2004 around 10% of the households still had no telephone at all.[24] It is estimated 
that in 2004 there were around 3 700 000 personal computers in South Africa: 8 
per 100 people. This number has been steadily growing with 200 000 per year.[31]

Telephone and internet usage costs are among the highest in the world. All land 

HOW TO READ THIS 
SECTION

T ext written in the first person refers to the ethnographic obser-
vations. Text written in the third person is based on the findings 
from conversations with the focus group and the cultural probes. 

All facts acquired from other sources have references to the literature 
list in Chapter 5. 
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Figure 10: Map of South Africa, based on OpenStreetMap[30]
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lines and international data connections are owned by Telkom, the former state-
owned enterprise, in which the government still has a big share. Officially, its 
monopoly was ended in 2002, but because of slow reformations, it will not be 
effective till 2012.[40] Voice over IP (VoIP) has recently been legalized.  As of June 
2008, the percentage of people with internet access is low in comparison to the 
world average: 9% versus 27% , but high in comparison to the African average 
of 6%.[58] By December 2008, the internet user base had already grown by 12,5% 
compared to 2007: broadband providers are mushrooming lately, causing fees to 
drop.[59] The actual percentage of South Africans with easy access to internet is 
considerably higher, because internet cafes are common. Interestingly, the biggest 
growth of internet subscribers can be found in mobile users. Around 85% of 
the South Africans has a cellphone and this number is growing fast,[60] so it is 
expected that it will not be long before the internet penetration rate gets close to 
such a number.

Crime
There is no country with more assaults, rapes and murders per capita than South 
Africa. Compared to The Netherlands, there are 4 times more robberies and 45 
times more murders per capita.[61] Fear for robbery, carjacking and rape is present 
among all groups of the population. Those who can afford it live in gated commu-
nities protected by guards and even many shacks have bars over the windows to 
keep the burglars out. I found it interesting to see how Capetonians rely on their 
intuition for security when walking on the streets at night. Just because ‘it looked 
unsafe’ they took detours to avoid areas that looked perfectly fine to me. Every 
evening, when the sun was setting, the streets turned from crowded to deserted 
and uncomfortable in just half an hour. Several times I had been warned for 
carjacking: I was even recommended not to stop my car at the ‘robot’ (traffic light) 
at night if I would see people on foot nearby. Picking up hitchhikers is considered 
dangerous even during the day.

The Deaf said they shared the fear for robbery and rape. They also knew several 
other Deaf people who had been scammed. Being illiterate, they had been lied to 
about the content of loan contracts and were forced to pay high interest rates.

Poverty
South Africa is one of the richest countries of the continent, but half of its people 
is living below the poverty line. The gross domestic product per capita is a quarter 
of that number in The Netherlands whereas the differences between rich and 
poor are much bigger.[29]

While I was there, poverty was visible in all parts of Cape Town (the city where 
I resided). In the city centre there were beggars (although not many), in the 
upmarket neighbourhood where I lived I saw gardeners transported in the back of 
their bosses’ ‘bakkies’ (pickup trucks) every day and at all major crossroads there 
were men risking their lives running from one red traffic light to the other to 
sell newspapers, fruit and other cheap products. I used to see people sleep on the 
streets at night in middle class areas. Most of the people living in the Cape Town 
urban area lived in townships. To the other people, these are unknown no-go 
areas. If you have no friends there to guide you, it is risky to drive or walk through 
the townships. Violent crimes are not uncommon, but the local people know what 
areas are safe to go to. With two fellow students from my photo course, I went 
to the Khayelitsha township to take pictures a few times. The other two lived in 
townships themselves, but in other neighbourhoods, so we had to inform with 

Figure 11: Taxi buses in Wynberg, Cape Town

26



27

the local people what areas where safe to go to. A couple of times we even had to 
pay locals to guide us around and introduce us to the people living there. Although 
most of them spoke English, a Xhosa introduction by a neighbour was important 
to gain their trust and get permission to take pictures. 

The lives of the rich and the poor being so different, seemed to cause misunder-
standing and a lack of trust between people from different backgrounds. I think 
that was enhanced by 
the majority of the richer 
people still being white, 
and the majority of the 
poor still being black or 
coloured and the legacy 
of apartheid, of which 
memories are still fresh 
in many a South African’s 
mind.

Racism
The country’s history 
is different from other 
nations in Africa because 
of early immigration 
from Europe, starting in 
1652. Its white popula-
tion is relatively large 
(about 10%), which makes 
the European influ-
ence clearly noticeable.
[29] From 1948 to 1990 
the apartheid regime 
forced segregation based 
on skin colour upon the 
South Africans. The government of the National Party gave white people more 
rights whereas the other 3 groups (blacks, coloureds, Indians/Asians) had to live 
and work in inferior circumstances. It was not allowed to organise opposition to 
apartheid. The segregation was very strict, even social contact between the groups 
was forbidden.[55] Whites were taught to look down on everyone else, Indians only 

had to look up to the whites, next came the coloureds and last the blacks, who 
were considered inferior to all the others. This was deeply embedded in the minds 
of many people from all groups.

I found it strange to experience how the segregation was still pretty much there. 
To distinguish between the four ‘races’ as they were defined by apartheid was 
still very common, even on forms of public services. Most people I met seemed to 

disapprove with racism and segregation, yet white people 
mostly had white friends, black people had black friends, 
etc. Blatant discrimination had been forbidden for years 
already, but it was not uncommon and some customs 
seemed not to have changed at all. Black/coloured shop 
keepers and waiters acted unduly humble and polite. 
Some white people played their apartheid era roles just 
as well and respond very rudely and condescending to 
them. Other white people told me without any reserve 
that all the problems in South Africa were caused by the 
government, as “Those blacks just can’t organise them-
selves”. A black man I knew actually agreed with that, 
but said he could not (did not want to) vote for a “white 
party”. An old coloured lady that worked as a domestic 
helper even told me she wanted the ‘baas’ to come back. 
During apartheid she at least felt more safe when going 
back from work at night.

I could go on and on with such examples of conscious 
and unconscious racism. Of course there was some social 
interaction between the groups, but I think most people 
must be very self-conscious about their colour. They 
grew up with people of their own colour and never were 
used to mingling with others. Even if they wanted to, 
they were constantly reminded of their differences.

The above is just based on my own experiences, but the 
newspapers showed much more serious examples of racism. It appears that most 
robberies and hijacks are committed by non-whites and much of the wealth is still 
in possession of the whites, so I assume it will take a long time before the fear 
between the groups will fade away.

TALKING TO THE DEAF

M any Deaf are able to do some lip reading, but that does not 
mean they are always able to comprehend everything that 
is said. Many hearing people incidently cover their mouths 

when talking, for instance with their hands, or a tea cup. Obviously 
that makes lip reading impossible. One should first get the atten-
tion of the Deaf person and speak clearly, although exaggerating with 
the mouth is not helpful either. Even when the Deaf party knows the 
spoken language well and is an experienced lip reader, there still can be 
confusion, because not all speech sounds look different. For instance, 
“Where there’s life, there’s hope” looks identical to “Where’s the 
lavender soap”. Often it is much more convenient to have a sign language 
interpreter to overcome the language barrier between Deaf and hearing 
people. An experienced interpreter can almost real time translate a 
spoken language to sign language and vice versa, but in South Africa 
such professionals are hard to come by. In 2004, there were less than 
25 professional interpreters, of which only four were officially approved, 
according to Heap et al.[28] Most of the communication with the research 
participants went through interpreters.
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HIV/AIDS
About 5,5 million South Africans are infected with the Human Immunodefi-
ciency Virus. As serious symptoms sometimes take a long time to show up, this 
number may actually be even higher, but the latest studies show that the HIV 
prevalence has started to decrease.[56] Both former president Thabo Mbeki and 
health minister Manto Tshabalala-Msimang denied the epidemic and obstructed 
structural plans to do something about it for ten years. The minister gained inter-
national attention at the 2006 International AIDS conference by putting garlic 
and lemons on South Africa’s stand and promoting vegetables and olive oil as a 
cure for AIDS.

In September 2008, South Africa’s new president Kgalema Motlanthe replaced 
Tshabalala-Msimang for a new health minister, Barbara Hogan. As this was 
one of Motlanthe’s first actions as president and Hogan was one of the few ANC 
lawmakers to speak out against Mbeki’s HIV/AIDS policy, health care experts 
hope the government will help them to fight the suffering and death caused by 
AIDS.[57]

Being Deaf
Deafness
According to the World Health Organization (WHO), deafness “refers to the 
complete loss of ability to hear from one or both ears.” The Merriam-Webster 
Online Dictionary defines it as “lacking or deficient in the sense of hearing”, 
whereas the South African National Council for the Deaf (DEAFSA), includes 
everybody with moderate to severe hearing loss.[10] Deaf people often don’t like 
to be referred to as disabled, as to them, disabled people have a physical disability 
that affects people’s motions, like walking and writing. Also ‘hearing-impaired’ is 
not considered politically appropriate anymore.[11] 

Statistics
There seem to be just as many definitions of the word deafness as there are 
surveys on the topic. This makes it impossible to compare the numbers used in 
such surveys.[12] And even then, this project is targeted at the South African Deaf 
community, the group of people that communicate through the South African      
Sign Language. People who acquired deafness at old age, but do not know sign 
language, are not part of that. About 9% of the deaf do not use sign language.[19]

Because it is essential for the development of a new product to have at least a 
notion about the order of magnitude of the target group, I will mention some 
numbers. According to the WHO, in 2005 there were 278 million people in the 
world with “moderate to profound hearing loss in both ears”. This number is 
increasing because of a growing population and longer life expectancies. Most 
of the people with a hearing loss are found in low and middle-income countries, 
where lack of good health care makes that half of all deafness could have been 
avoided through prevention and early diagnosis.[13]

According to Statistics South Africa,[14] in 2001 there were around 453 000 South 
Africans with a hearing disability. Glaser et al.[15] estimate South Africa could have 
up to 4 000 000 people with a hearing loss and of whom up to 380 000 are part 
of the Deaf community. In developing countries such as South Africa, only 1 out 
of 40 people who would benefit from a hearing aid, actually has one.[13] It should 
be mentioned that for a major part of the Deaf community a hearing aid would 
not improve their understanding of hearing people much. One needs significant 
residual hearing to be able to properly understand speech with a hearing aid. 
Besides, many Deaf have never heard any spoken language at all, so even if they 
were able to hear it, they would have big troubles understanding it.

Deaf culture
Deaf culture is the culture of those who use sign language as their primary 
language. The overwhelming majority of deaf children is born to hearing 
parents[2], causing many of them to get in touch with Deaf culture at a later age. 
The Deaf community appeared very open to me, but because of language they 
only had few hearing people in their social circles. Because of their disadvantaged 
position and lack of literacy, for some things the Deaf depended on others, espe-
cially when they had to communicate with hearing people. That was something 
they did not like at all. I believe among themselves they felt more dignity, when 
they could use their own language and did not feel excluded when others talked 
in a language they could not understand.

At the Bastion I learned that one of the most distinct characteristics of Deaf 
culture was (not surprisingly) its visual orientation. Deaf people had signed 
names, which were usually based on their looks. They could be very direct in 
describing people’s features, like ‘the fat man’, or ‘that lady with grey spots in 
her hair’, but that was rarely meant offensively. During the generative session, a 
strong preference for visual communication of any kind was pronounced:
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“Maps are visual: they relates to us!”

More specifically, ideas for products that would enable the Deaf to use sign 
language and communicate in real-time were discussed several times.

Deaf education and government policy
For a long time it was believed that deaf children should go to normal schools, so 
they would learn lip reading and get the same education as the other children. For 
some children that worked, but most of them never got proficient in lip reading 
and missed out on the rest. On top of that, the apartheid regime had set different 
educational standards for each ethnic group. Non-white people were mainly 
trained for skill jobs: their intellectual development was intentionally held back.
[55] According to teachers I met, education had gotten better than 20 years ago, 
but Deaf education was still insufficient. Schools were allowed to teach in SASL, 
but there were only a few that do so. For many parents it cost too much time and 
money to take their children there every day.

The lack of good education was reflected in the low literacy rate and high unem-
ployment among the Deaf. It influenced their life to a great extent, affecting 
their self esteem and making them feel ashamed of having so little basic knowl-
edge when talking to others. A focus group participant explained while he was 
explaining about a drawing of his dream house:

“I also want plants in my house. They make fresh air, they produce oxygen. 
That’s what I’ve recently learned. Imagine, at my age I didn’t even know that 
plants produce oxygen.”

The participants showed that they are actively trying to make up for their lack of 
education and not only by going to the literacy class. One of them started studying 
physics books at the library for instance. There seemed to be a strong demand for 
general knowledge among the them, but most information available at libraries 
and on the internet is textual and thus inaccessible to most of the Deaf.

As part of a mass literacy campaign, the Department of Education was training 
Deaf people to search for illiterate Deaf people who could benefit from sign 
language and literacy courses. Those people were trained by again other Deaf 
people.[17] The focus group discussed why so few Deaf joined the literacy classes at 
DCCT (which are not related to the above mentioned campaign):

-“People are not motivated. They have bad memories of going to school and 
don’t want to go back to learn ABC.”

-“They think ‘school has wasted our time, but not anymore!’ ”

-“It’s also embarrassing to say you’re learning to read. And it’s intimidating, to 
go to a school and be the student again.”

Sign language
Sign languages occur naturally among members of Deaf communities. Besides the 
well known hand gestures, also lip patterns and motion of the head and the upper 
torso are used. Facial expression is essential.[20][21] Many countries have their own 
sign language, but the language borders are not always defined by the national 
borders. Sign languages are not dependent on oral languages. There is an interna-
tional sign language called Gestuno,[21] but its popularity is comparable with its 
spoken counterpart Esperanto. The sign languages being independent from oral 
languages makes it difficult for deaf-born people to learn to read and write: they 
have to learn a whole new language after all.[22] Except for the obscure American 
SignWriting method, there is no written form of sign language.

The South African constitution recognizes eleven official languages.[44] Zulu is 
most common as a first language, followed by Xhosa and Afrikaans. The majority 
of the people in urban areas speaks English.[23] The constitution of 1996 states 
that the use and development of sign language should be promoted like the other 
minor languages, but government policy has lagged behind. Hence organizations 
like SLED and DEAFSA promote the use of South African Sign Language in, for 
instance, education. 

Jobs and income
The lack of good education combined with the communication barrier they have 
with hearing people caused high unemployment among the Deaf. According to 

 Asmal et al.[16] 30% of all Deaf adults “are functionally illiterate as a result of inad-
equate educational practices”, an article in the Guardian & Mail[17] even states 
75% of the Deaf are illiterate. The consequence of the low literacy among the Deaf 
is that it is hard for them to find work and their social status is low.[18] The focus 
group participants all had jobs, but they said finding a good position could be 
hard: 

“Most Deaf work as cooks, welders, fabrication workers and have very little 
education. That’s why they can’t get a better job.”

Even when one finds work, discrimination by coworkers can be harsh, it was said 
in one of the interviews:
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“I worked as a carpenter for fifteen years. I didn’t like it. My colleagues called 
me dummy all the time. They didn’t use my real name. Because I was Deaf.”

Three of the participants mentioned they wanted to start their own businesses if 
they had enough money to do that. One of them actually had a company with six 
other Deaf. They made and repaired things for other Deaf people, but when busi-
ness got slow they ended it.

Housing
The participants that described their homes, lived in shacks. Thoughts about 
finding accommodation and dreaming about a nice house appeared several times 
in the probes. They participants also mentioned a few times that it was hard to 
find housing: there seemed to be a shortage of cheap homes. Living in a shack is in 
itself not regarded as a problem though (see Figure 12).

Hearing people
Figure 14 illustrates some typical problems the Deaf face when they have to deal 
with hearing people. It is directly based on a the accounts of the participants.

Many hearing people have never met a Deaf person and do not know how to deal 
with someone they cannot just talk to. According to the participants, because of 
that, hearing often were afraid to interact with them. As a result of their inse-
curity, they would sometimes act arrogantly. Even if they try to do it right, the 
hearing make mistakes: they approach Deaf people from the back and startle 
them, or cover their mouths with their hands and make lip reading impossible. 
The Deaf know how frustrating that can be and generally avoid such situations:

“If you have Deaf and hearing at a braai [barbecue], it’s a separate thing. 
They never socialize.”

One participant said to feel insecure among hearing himself as well, because his 
laughing sounds funny to hearing people. The first couple of times I met Deaf 
people at the Bastion I felt rather and awkward too. Sometimes both me and a 
Deaf person tried to explain something really hard, but with no effect. Eventu-
ally we just gave up then. During the generative session, one of the participants 
explained how important nonverbal communication was to him in relation with 
hearing people. He said that without using sign language, but just with facial 
expression, nods and gestures, he expressed himself toward his hearing house 
mate. Hearing people are often not aware of that and turn away from a Deaf 
person or incidently obscure their mouths, which also makes lip reading impos-

sible.

Hearing people often forget about deaf people: the participants mentioned food 
packagings and TV programs only providing phone numbers as a means to 
contact the makers to get more information about their products. Announce-
ments at railway stations and stadiums are only done through loudspeakers. A 
participant explained that the Deaf always feel excluded when apparently some-

Figure 12: My house is a shack, but not bad

For one of the cultural probes assignments the participants were 
asked to describe their houses. One of the suggested ways to do 
that was to make a mind map. That turned out to be very useful 
for some of the participants. Of course they had to be explained 
how to make mind maps first, but it did not require them to write 
or make detailed drawings in order to put their thoughts on paper.
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thing has been announced and all people 
around them are walking away, to another 
platform for example. He said that makes 
them feel stupid, because they do not know 
what had been announced and just follow the 
crowd, not knowing what is happening and 
where they are going to.

The participants said they felt frustrated 
because they had so often tried to talk to a 
hearing person without success. Although 
some were capable of reading lips, they 
only recognised words from one language: 
Afrikaans or English. Several times they 
mentioned the police station, the department 
of Home Affairs and the hospital, where things 
really got out of hand (see also Figure 13):

“There’s always miscommunication with the 
doctor!”

There could be much less communication 
problems between Deaf and hearing if the 
Deaf would know how to read and write. One 
of the participants seemed a bit upset about 
the low literacy among the Deaf: 

“Why is there a sign language interpreter on 
TV? You need to learn to read!”

It was suggested that hearing people also 
needed to change: if all children would be 
taught sign language at school, there would 
be no communication problems. Just teaching 
hearing children how to engage people with 
hearing loss or other disabilities could already 
cause some improvement, they said:

“Everybody should learn how to deal with 
various disabilities. Otherwise they feel 
alone. They should find it interesting instead 

Figure 13: One of the collages about easy versus difficult communication that were made at 
the generative session

While discussing this collage the participants spoke about how they disliked hearing people covering their 
mouths and make reading their facial expression very hard. Especially medical doctors seemed to be doing 
that a lot. This is a good example of how the generative session made the participants discuss problems 
that were so self-evident to them, that they may not have mentioned them in a normal interview.
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Zolani is with her Deaf friends, enjoying the 
weekend. Well, not really enjoying because 

she’s rather upset about what happened a few 
days ago. She tells her friends:

After a while, when most of the people had 
left the taxi, I looked out of the window and 

realized I was going the wrong way!

So I had to walk back 3 kilometres, alone in 
the dark.

We just clearly 
said we we’re 

taking a different 
route.

Where..!?

Are you
deaf!?

“I had to work late, but I managed to get a taxi 
back home just before it was getting dark.

Of course the taxi was packed with people. I 
don’t like when people are chatting around me 
and it feels like I’m the topic of their conversa-

tion.

Figure 14: Communication problems with hearing people
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And just like the last time that happened, 
some thugs came out of nowhere. They 

wanted money and my cellphone. I threw it 
on the ground and ran off.

The next day I went to the police to report 
what happened. For some reason they didn’t 
want to help me and I waited for almost an 

hour.

I tried to explain what happened, but this 
guy was so ignorant and there was no one 
around who knew sign language. I learned 

how to speak at school, but every time I meet 
people like this, they act like I’m retarded or 

something.

After I while I just gave up. I’m never going back 
there, it’s a big waste of time!”

Listen, I have no idea what you’re 
trying to say here...Are you waiting

for somebody?

I hate it when that
happens... They’re just like the

Home Affairs office! Let’s treat you
to a movie!
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of scary.”

Some deaf children grow up with only hearing people around them, which can be 
very bad for their social development. Everybody seems to agree nowadays that it 
is essential for deaf children to be allowed to learn and use sign language, but that 
was not always the case. A participant told in one of the interviews:

“I have no communication with my family and extended family anymore. They 
never talked to me when I was little. I was deaf, so I was not supposed to try to 
communicate with them. I didn’t even know who was family and who wasn’t! 
They never told me. I remember one time, my family visited people in the 
weekend. The next day I told my mother I had seen that beautiful lady there. 
My mother told me to not talk about it: it was my aunt I was telling her about, 
I had never known she was family.”

Other participants also said they barely had any contact with hearing relatives, 
which is striking considering the generally strong family ties in South Africa.

2.2.2 Existing products
Television
Not a personal communication solution, but the cultural probes showed like tele-
vision was popular among the Deaf (see Figure 15). They said facial expression 
and some lip reading often sufficed to roughly convey the contents of a conver-
sation. One of them mentioned how unfortunate it was for Deaf children that 
educational programs like Sesame Street use cartoon characters or puppets and 
are of no use to Deaf children because their facial expressions cannot be read.

Personal computers
None of the Deaf I knew had a PC at home, but they regularly used the computer 
room at the Bastion, where office software, a fast internet connection and 
webcams were available. Obviously those PCs were mainly used by members 
with some computer skills and understanding of the English language, but video 
websites like YouTube were also visited by others. One participant had several 
friends abroad whom he got to know via Camfrog, a webcam chat application and 
chat room website. According to the focus group, of all the free services, Camfrog 
offered the best video quality, which is important for the clarity of sign language. 
Besides, it was easier in use:

“If a Deaf person starts Skype, he doesn’t know what to do, it’s only text. 
Camfrog has everything with icons.”

New personal computers were available from about R 2000: less than € 200 and 
there were laptops from R 2700.[37] It can be expected that prices for computers 
like these will drop. Combined with wireless internet connections that tend to 
get cheaper as well, I expect it will be a matter of a few years for internet access to 
become available to the majority of the South Africans. 

Telephone
Normal telephones were considered stupid and useless, not to speak of fax 
machines, but all focus group participants had mobile phones and used them 

Figure 15: “Make a drawing of the things you enjoy doing”
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frequently. According to Lacohée,[34] even in poor coun-
tries mobile phones are common among all layers of 
society. The focus group said among the Deaf SMS was 
very popular, although because of being relatively costly, 
they only used for important, useful purposes rather than 
catching up with friends. The importance of SMS also 
appeared in the generative session assignment that the 
participants did at home because we had run out of time, 
see Figure 16. Besides the high costs per message, SMS 
has other drawbacks too: it is not real-time and it does not 
confirm if the other party has read the message. Also it 
is not considered appropriate for formal communication.
[18] They mentioned that some of them used MXit, a free 
chat application for cellphones that uses the Bluetooth 
connection to send messages to other cellphones. The 
Deaf did not like to send messages to hearing people. They 
were afraid to make a bad impression because of spelling 
and grammar mistakes. Also, short hand SMS phrases 
hearing people used, such as ‘CU L8R‘ did not make sense 
to them, as they do not know what the words sound like. 
The participants also frequently used their cellphones’ 
alarm clock with vibration signal. They said Deaf have no 
cellphone contracts, because then they would have to pay 
each month for airtime which they would not use anyway, 
as they only use SMS.

According to Microsoft, “we’re at the point now where 
all phones go from dumb to smart”. Mobile phones are 
already more widespread than personal computers (3 
billion worldwide). For that reason, Microsoft considers 
making smart phones for developing countries a part of 
its strategy to attract more customers. Their Fone+ project 
concentrates on making applications based on the idea 
of having a docking station that connects a smartphone 
with a television, so people can use the computing power 
in the smartphone on a big screen.[36]

Relay translation

Figure 16: Rich picture of a participant’s most important contacts and how he 
communicates with them.

This was made at home by one of the participants after the generative session. As explained 
in “Generative Session” on page 19, there was not enough time to do all three planned assign-
ments. As you can see, even without the discussion that was supposed to follow, it is clear 
what forms of communication are important to this participant.
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Relay translation services enable the Deaf to communicate with hearing people. 
The Deaf users use sign language which an interpreter at another location turns 
it into speech and vice versa. There have been attempts to automate this process, 
but analysing and interpreting sign language video still needs a lot of research 
and development before it will become useful. The meaning of a sign is influenced 
by facial expression and sign languages have their own grammar, so it cannot 
just be translated (hence the term ‘sign language interpreter’, instead of ‘trans-
lator’). The relay services don’t come cheap, as there is always a human interpreter 
needed. Some governments support such services financially, but in South Africa 
there is no relay service at all.[18]

The European Union has partly funded the Wireless Information Services for 
Deaf people On the Move (WISDOM). This is a set of services that includes mobile 
video communication and a website which Deaf people can access on their phone 
to look up information in three European sign languages. For this project soft-
ware has been developed that is capable of recognizing 250 signs of the British 
Sign Language.[39]

Design in South Africa
Deaf culture has no tradition in design, be it graphic, product or interaction 
design. According to Marian Southoff,[47] South Africa as a whole has only been 
developing an indigenous design idiom since apartheid has ended. Before, design 
consisted of traditional handicraft, colonialism and international modernism. 
Currently these are mixed more often, which most of the time means traditional 
patterns and figures are superficially incorporated in modern designs.

That fits with my own observations. At the 2008 Design Indaba, which accom-
modated South Africa’s largest design expo, I found there barely is any indus-
trial design done in South Africa. There only was one industrial design agency 
and although product design courses were offered at some schools, most design 
schools seemed to focus on graphic design, animation, photography and fashion. 
Although most of the displayed designs looked well made, I couldn’t find anything 
that set South African contemporary design apart from the rest of the world.

Contemporary architecture seemed to have its own take on the aforementioned 
indigenous design idiom. When asked why their buildings looked so different 
from contemporary European architecture, the architects I spoke to at the expo 
explained that they did not only take visual elements from South African tradi-
tion, but also based their designs on the social functions of buildings and the 

local climate.
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2.3 HEALTH CARE
2.3.1 Research goals & questions
During the design phase it was decided to make a prototype adjusted to the 
scenario of a Deaf person getting a doctor’s consultation. The focus group 
mentioned that situation several times as being very frustrating. That was not 
only an indication that it was important to them, but also provided some specific 
research data on the topic. To make realistic content for the prototype, the infor-
mation a doctor needs to diagnose a patient had to be identified. Therefore the 
following questions were addressed:

•	 What information do doctors need from patients in order to be able to do their 
conditions?

•	 What types of questions do they ask in order to get that information?
•	 What procedures or methods do they use?
•	 Are there questions that should not be asked?
•	 What sort of communication problems can be expected with patients in general?

For a while it was considered to involve the health care sector in developing the 
solution. The Deaf community cannot be expected to carry the financial burden 
of paying for a costly development process. Health care workers probably could 
save time on Deaf patients if communication problems would be eliminated, so 
it could be economically attractive for health centres to support development of 
a solution. General information about health care in South Africa was needed to 
explore that possibility. Therefore answers to the following question was sought:

What opportunities are there to interest the health care sector to invest 
resources in the development of a communication aid for doctors and their 
Deaf patients?

2.3.2 Methods
For both topics literature research was done and interviews were conducted. 
Exiting scientific sources provided a useful source for general information about 
health care and diagnosing, whereas the interviews added more practical insights. 
Three doctors who were (or had been) professionally active in South African public 

health care were interviewed via e-mail and telephone. One of them worked as 
the medical director of a clinic in a rural area, the other two were still practicing 
medicine: one as a maxillofacial surgeon, the other as a general practitioner. 
The latter was no longer employed in South Africa. A Dutch otolaryngologist in 
training was interviewed by telephone about diagnosing methods. Via e-mail 
she sent a detailed description of the fictitious case of a patient with pneumonia 
getting consultation.

2.3.3 Results
Private and public health care
Health care is very unevenly distributed among South Africa’s citizens. Those 
who can afford private insurance have access to excellent health care from the 
private sector, but only 16% of the population can afford that.[62] The target group 
is served by public health care, which is largely paid by state funding. At clinics 
and community health care centres primary health is offered for free. Tertiary 
hospitals charge unemployed patients under R 40,- for a consultation.[63] Public 
hospitals are often understaffed by underpaid staff. As one of the interviewed 
doctors put it: 

“I worked in the A+E [Accident and Emergency] department, it was really 
busy and we often saw between 250 and 400 patients in a 24 hours period. 
Each doctor probably saw on average 20 to 30 patients a day. Giving you on 
average 5 to 10 minutes with each patient. It was really busy.”

She also explained that because the doctors are always occupied, nurses have to 
take over consultations, although they are not qualified to diagnose patients. The 
interviewed medical director confirmed this and added that there barely are any 
doctors in the public sector.

Technology
The private sector is equipped with advanced technology, but the GP that was 
interviewed explained about the public hospital in Soweto she worked for:

“In the whole hospital with about 2500 beds there were only 4 or 5 computers 
that all the staff had access to. These were used mainly to check blood results 
and would be a 5 to 10 minute walk from the wards you would be working in... 
There is no internet access, except for the administration offices in a separate 
building.”
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According to the interviewed medical director, smaller hospitals even go 
completely without computers.

Traditional healers
The majority of the South Africans consults traditional healers (witch doctors) on 
health issues.[51] See Figure 17. Traditional healers rely on their practical experi-
ence and knowledge handed down from their ancestors. Their methods are hard 
to describe, as they vary per healer and some of them claim to use magic. Some of 
the healers’ practices lead to delays in starting effective anti-tuberculosis chemo-
therapy[52] and obstruct HIV prevention[53] by claiming their medicine cures those 
diseases. The State Department of Health provides training for traditional healers 
to provide primary health care.[51]

Diagnosing patients
According to the accounts of the interviewees (which were compatible and did 

not show differences between the South African and Dutch approach), doctors 
start a diagnosis by inquiring what a patient’s ‘well-status’ is, as some people 
never feel very good and others rarely feel sick. The patient’s living conditions 
and history are also discussed. Next, they ask about the patient’s symptoms. For 
each symptom seven dimensions are identified. These dimensions, as defined by 
Morgan et al.[54] are:

1. Bodily location (where? where else?)
2. Quality (What does it feel like? Does it hurt, itch, etc.?)
3. Quantity (How intense is it? How often, how much, etc.?)
4. Chronology (When did it begin? Has it changed?)
5. Setting (Where, when, how, who?)
6. What makes it better or worse?
7. What symptoms are associated with it?

Based on the patient’s answer, doctors list the conditions that could account for 
the symptoms. If necessary, they ask about symptoms that were not mentioned 
before, so they can rule out conditions until they can identify what is wrong with 
the patient, or conclude that tests have to be done.

Communication problems
Only one interviewed doctors mentioned to have served a deaf patient. He said 
that only at the end of the consultation he realised the patient was deaf. The GP 
who worked in the big Soweto hospital said she could rarely talk to any of her 
patients as she did not speak Xhosa or Zulu whereas her patients did not speak 
English. She said that the nurses sometimes acted as translators, but that usually 
there was no time for that. The patients’ conditions at the Accident and Emer-
gency department were often quite obvious anyway: wounds from gun shots and 
knifes. 

At the generative session, the Deaf explained there is always miscommunication 
when the go to a doctor. Usually they had to go a few times to a clinic for some-
thing that could have been handled with one appointment. Already in the waiting 
room trouble starts: they cannot hear when their names are announced and 
asked to go to the doctor’s office. They mentioned a couple of things that would 
make communication with doctors much easier: doctors should take of their 
mouth masks and look at the Deaf patients while talking to them. Apparently 
it happened frequently that doctors said goodbye while walking out the door, 
leaving the patients wondering if they would come back or not. 

Figure 17: A traditional healer and the interior of her 
dwelling
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2.3.4 Conclusions
The information regarding diagnostics was sufficient for a realistic demonstra-
tion model. 

The other goal of this part of the research, about the matter of having the 
public health care sector join in the development of a solution, is more compli-
cated. For this project it did not seem feasible, as all the time health care centres 
would invest in such a system would directly come at the expense of patient care, 
whereas the viability of the concept had not even been tested yet. On the other 
hand, besides the argument that doctors could save time if they would have less 
troubles communicating with Deaf patients, another reason for health centres to 
join was discovered. The Deaf are not the only patients who do not speak the same 
language as the doctors. With some alterations, the proposed solution (see the 
next chapter) could be useful to the other patients with language problems too. 
As a matter of fact, it would probably be easier to start with translations from and 
to spoken languages, as no video needs to be involved.

Finally, the total lack of computers at clinics was a convincing reason to make 
sure any to be designed solution would run on hardware provided by the Deaf 
user.



3. Design
A solution was developed for some of the problems 
found in the analysis: a web service to improve 
communication between Deaf and hearing users. It 
was made to be used on a mobile phone, so the users 
can access it at all times. An interactive model for 
the website is available on the disc that comes with 
this report.
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3.1 THE CONCEPT 
IN A NUTSHELL
Before going into details of the goals and methods of this phase of the 
project, the SignSupport concept design will be introduced.

3.1.1 Functions & use
SignSupport, a website optimised for mobile phones, helps Deaf people 
with certain types of conversations with hearing people. It should 
reduce miscommunication and make them depend less on friends who 
normally translate for them. As a focus group participant said:

“This is the most important problem, we have to become more inde-
pendent. But we need the hearing people.”

End-users features
Figure 18: “Use scenario” on page 42 illustrates a use example. Basically, 
the website will offer translations of SASL phrases to and from English. 
Prior to meeting a hearing person at an institution for which SignSup-
port has a set of phrases available, Deaf users go through a set of ques-
tions similar to a questionnaire. Depending on their response, they 
get more specific questions about the topic they want to discuss. Upon 
meeting the hearing person they had planned to talk to, they show an 
automatically generated letter with a translation of their answers. After 
reading what the Deaf visitor wants to tell, that hearing person can use 
a wizard to compose a reply out of related phrases and access an SASL 
phrase book. In case that does not suffice, an SASL interpreter can be 
contacted via a video connection. The design of the website is discussed 
in section 3.3: “Deaf user interface” (the part for the Deaf users) and 
section 3.4: “Hearing user interface” (the hearing users part).

Use application
Typical situations in which SignSupport could be of use are the doctor’s 
consultation from the example story board, as well as visiting a medical 

specialist, and any public service for that matter: reporting a crime 
at a police station, getting a document at the Home Affairs office and 
applying for a driving license. It can also be of use for less complicated 
purposes, like buying a train ticket or asking for directions. SignSup-
port can be applied to any situation for which the outcomes of the 
conversation are limited and the goals are not restricted to socializing.
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David is not feeling well and wants to see 
a doctor. At home,he goes to the SignSup-

port website with his cellphone.

Figure 18: Use scenario

IN THE YEAR 2014:

A video explains how the service works. The 
website can help Deaf in several situations. 

His cellphone screen is not large 
enough to show all signing 

videos. The white arrow button 
helps him to scroll to the options 

he can choose from. He selects 
‘Consult a doctor’.
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Questions like ‘What sort of 
house do you live in?’ can be 

answered by taking a picture.

Guided by signing videos, he 
answers several questions about his 
health complaints. Most questions 
can be answered with a simple ‘yes’ 

or ‘no’, or by selecting multiple 
choice items. 
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 At the clinic, David shows a letter on his phone that was automatically generated with his 
input. It explains to the doctor that he’s Deaf and that his main complaints are recorded. 

The doctor reads the letter, looks at the pictures and listens to the voice recordings. 

Other things are best explained by a 
hearing friend of David’s. He can choose 

between typing and making a sound 
recording.
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Using a wizard, she turns her diagnosis into a set of signing videos. 
David looks at it and knows now what is wrong with him. The doctor 

gives him a prescription to get antibiotics at the pharmacy.

She inquires about a few other things with 
David by looking up signing videos in the 
online phrase book. By now she has got 

enough information for a diagnosis.
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3.1.2 Content and implementation
The system is of no use without SASL video and corresponding text. Literate Deaf 
and hearing people who are involved with the Deaf community could take care of 
making content. Section 3.5: “Content management” deals with how that could 
be done.

Cellphones versus personal computers
Figure 19 shows the necessary equipment, the people who are needed to make 
SignSupport work and their relations. There were two reasons to develop this 
concept primarily for cellphones and not for personal computers. It is more reli-
able to have the Deaf bring their own phone than them hoping that the hearing 
person will have a PC with an internet connection they can use. It could very well 
be that no PC is available at the place they are meeting the hearing person (see 
also the section “Private and public health care” on page 37). Moreover, in South 
Africa it is common for people to have cellphones whereas PCs with internet 
connections are much rarer (See also: “Equipment” on page 68).

Development
The design for the user interface should not be considered final: while further 
developing this concept technically and content-wise, its design should be devel-
oped along. Students could continue development as part of research projects. 
Chapter 4: “Evaluation” shows that there are enough potential research questions 
to start up new student research projects.

The communication problems of the Deaf in South Africa are not unique. If 
another international partner would be found, extending the target group to 
other illiterate deaf people could be considered. The current stakeholders may not 
directly benefit from it, but the continuity of development would be more certain 
as more people would benefit from it. Nevertheless, currently the most pressing 
issue is that content needs to be made for the system and that will be of little use 
in other countries. A detailed plan for further development is described in section 
3.6: “Further development” on page 68.

Programming
& design

Usage on cellphone

Create &
manage content

Website hosting
DCCT, UCT or UWC

Deaf community

Deaf users

Computer Science and 
Industrial Design students

Hearing user
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on
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Video & text

SASL Text

Speech, SASL

The internet

SASL
interpreting

Figure 19: Stakeholders and infrastructure
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3.2 PROCESS, 
GOALS & 
REQUIREMENTS
3.2.1 Process overview
The diagram at the right shows how the design phase was structured. 
Just like the rest of the project, it was not a linear process (see also 
1.3.2: “Design Methods”). Each step in the process consisted of creating 
solutions for problems defined in the preceding step. Several solutions 
were made each time and the best one was selected based on require-
ments defined by the analysis results. That way all important design 
decisions were justified by research data. The design phase ended with 
making a prototype. Chapter 4: “Evaluation” explains how the proto-
type was tested.

Design directions
The results of the analysis phase offered a wide array of problems and 
opportunities to design for. No quantitative data was available to 
decide upon what problem was most pressing, or what type of solution 
would be most successful. For that reason three design directions were 
explored. For the proposed design directions story boards were drawn 
and presented to the focus group. At that time the literacy class at 
DCCT had a new female student, she joined the group discussions from 
then on (see also 2.1.4: “Participants” on page 22). Their enthusiasm for 
automated communication assistance influenced the choice for it, but 
it was mainly chosen because the already available research data would 
be most useful for that direction, whereas the other directions would 
have required more specific data on respectively icon design for illiter-
ates and teaching literacy. In section 3.2.2: “Other design directions” on 
page 48 the design directions are discussed further.

Analysis Results

Main concept
Design brief

Discarded ideas
and solutions

Overall  design
Use scenarios

Detailed design
Prototype

Demonstration model

DESIGN
DIRECTIONS

SOLUTION
DEVELOPMENT

DETAILING &
PROTOTYPING

Figure 20: The design phase

Every step in the design process consisted of developing several ideas and 
selecting the best based on criteria that were based on the analysis results.
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Design Brief
Although usually a design brief is created before any design ideas are devel-
oped[6], in this project it was done after one of the design directions was chosen. 
Without knowing yet what type of product had to be designed, it was hard to state 
anything but a vague goal for the new product. Specific requirements could not 
yet be set either. But with the type of solution in mind, a design brief could be 
drafted. It was based on the analysis results and the comments the focus group 
made after being shown the use scenario. The goal for the rest of the design phase 
was set:

Design a mobile solution to help Deaf South Africans overcome communica-
tion problems with hearing people. It should be able to play prerecorded sign 
language phrases and show corresponding textual translations for hearing 
people. The solution should be applicable to a wide array of situations. It could 
be made to handle a certain topic of discussion, but it must be made in such a 
way that it can be extended to handle other situations as well. 

Note that solutions are not supposed to replace human decisions. For example, 
it should not automatically generate a diagnosis after patients enter their symp-
toms: that is the doctor’s job.

Together with the goal, requirements and wishes were defined, so the qualities 
of the to be designed solutions could be assessed. The most important issues 
were the solution fitting the Deaf community and usability. The design brief 
was updated several times later in the process: developing solutions created new 
insights on the problems and created new sub problems themselves. Appendix 3 
shows the latest version of the full design brief.

Main shape of the design
Guided by the design brief, sketches were made for user interface ideas, diagrams 
were jotted down to define work flows and plans were made on how to implement 
solutions. Paper prototypes were made to try user-computer interaction ideas. A 
brainstorming session with other Industrial Design students was run to stimu-
late lateral thinking and to get fresh ideas from people who were not involved in 
the preceding process. 

Detail design & prototyping
A digital prototype for the user interface was made. Sign language content was 
needed to test it. The design was made for use in any sort of engagement of a 

hearing and a Deaf person, but a specific use case had to be chosen in order to 
keep the amount of phrases down. The focus group had explained about their 
bad experiences with visiting doctors several times. Because of the importance 
of clear communication in such a situation, it was decided to take a Deaf patient 
visiting a doctor for a consultation as a demonstration and test case.

Adobe Flash, a program to create interactive web content and animations, was 
used to make the prototype. Because the same can be used to design user inter-
face components as well, prototyping started together with designing the details. 
Most elements of the interface were made by sketching a lot of different ideas on 
paper, developing a couple of them further with Photoshop and detail the best 
with Flash. To keep it simple, the prototype was made to be run on a PC instead 
of a cellphone.

Several times work in progress, such as button designs and partly functional 
prototypes were tested by non-involved people. Friends, family and acquaint-
ances were given small tasks to check if they understood how to use the Deaf user 
interface and were asked to comment on design elements. These fairly unscien-
tific tests filtered out some major design faults and resulted in useful insights 
about how interface elements were perceived. The co-design principle also played 
an important role in the detailing phase. Not only for the user interface, but also 
when plans were made to implement the concept.

3.2.2 Other design directions
After the analysis three ideas for new products were explored: a cellphone for the 
Deaf, automated literacy training and an idea for software that can assist with 
communication with hearing people. The latter was selected to be detailed into 
the concept that was explained before, in section 3.1. Use scenarios for the three 
options were presented to the focus group as story boards. That was done to 
arouse their imagination and think along with me and create some new ideas and 
insights. As mentioned earlier, the choice to go for the communication assistant 
direction was based on the amount of already available research data. Because 
the other two directions would probably be interesting to develop further and 
deal with some of the worst communication problems of the Deaf, they are briefly 
discussed here.

Cellphone for the Deaf



49

The need for an SASL-based communication device as was suggested in the orig-
inal assignment was expressed a few times by the focus group:

“Getting Camfrog [a webcam chat application] at home is a priority”

The idea of developing a cellphone rather than PC software was based on the fact 
that Deaf do not have PCs but often do have cellphones. Currently, most cell-
phones do not provide video call options. Many cellphones actually have a camera 
nowadays, but these are usually placed at the back of the cellphone, making it 
impossible to look at the camera and the screen at the same time. Some advanced 
models have a camera at the front, but such products generally do not have an 
interface that is comprehensible to illiterate users. Figure 21: “Two ideas for Deaf 
cellphones” on page 49 shows some sketches of ideas for Deaf-specific solutions.

Literacy training
As mentioned before, one of the focus group participants (like the others student 
in a literacy class at DCCT) did not sympathize with other Deaf who were 
completely illiterate:

“Deaf need to learn to read, really! You can’t rely on SASL all the time.”

I think most serious communication problems could be overcome if the Deaf were 
better at reading and writing. There is a problem though: many Deaf do not have 
time to study, or do not feel like becoming a student again (see also “Being Deaf” 
on page 28). If they would not have to go to class, it could avoid some embarrass-
ment. The participants agreed with this idea:

“This is very important and with literacy comes the rest.”

By providing literacy training via mobile phones, they could study wher-
ever and whenever they want. By making the phone remind them to 
repeat the learning material in time, they learn fast and are encour-
aged not to give up (see Figure 22: “Another design direction:  
literacy training software” on page 50). Software like that may not fully replace 
going to a class with a real teacher, but it may lower the threshold to actually go to 
a school for those who are afraid to go and support those who do follow a course.

Figure 21: Two ideas for Deaf cellphones

This design direction was cancelled in favour of the SignSupport 
concept.

Most Deaf have TVs at 
home. Those screens 
could be used to enlarge 
the video of sign language 
calls. A clamshell form 
factor could allow users 
to adjust the cellphone 
camera to the right angle.

Deaf users need a phone with video 
camera at the front. A big screen is 
required not only to clearly show 
signing video, but also to provide 
space for an interface based on sign 
language and icons instead of text. 
It should be simple in use, only 
providing functions Deaf users really 
need. 
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Figure 22: Another design direction:  
literacy training software

While waiting for the train to come, 
a Deaf woman does some English 

grammar exercises.

An hour later, when she is walking 
home, her phone vibrates.

It reminds her to repeat some 
of the questions she answered 
wrongly before. This time her 

score is better already.

Not all her answers are correct 
at her first try.
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3.3 DEAF USER 
INTERFACE
The web interface for Deaf users is the core of the design. Its main goal is to enable 
Deaf users to explain what they want to the SignSupport website before they are 
meeting a hearing person. This is done by guiding the user through a set of preset 
questions. There are six methods of answering these question. For each question 
one such a method is available. After answering all the questions, the users are 
told their response is saved by the website and that they can show a translation 
to the hearing person they want to talk to. Figure 24 shows a flowchart of the use 
process.

3.3.1 Design & aesthetics
Not only the concept and the overall shape were derived from analysis results, but 
also the pointers for detail design. How does that work? The focus group partici-
pants did not ask for specific button designs and colours, after all. After the Sign-
Support design direction was chosen to design further, the design brief including 
a list of requirements and wishes was created. Regarding the looks of the website 
there initially were only a few requirements:*

•	 The design should show it is especially made for Deaf people
•	 The Deaf community must be able to manage the system.
•	 Interaction with the system has to make the Deaf and hearing user trust 

each other in what they say. To achieve that, the system must evoke trust 
from the users.

While designing, I developed four guidelines that were applied throughout the 
whole design. These guidelines could be applied to other design for Deaf projects 
as well and are therefore presented separately as the boxed text at page 53. The 
implementation of each guideline is described below. Figure 26 illustrates most 
of the design features described below. More screen shots are shown further on 
in this chapter.

*) See also the design brief in appendix 3.Figure 23: SignSupport website
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Relate to Deaf culture
The videos have a large central position in the interface. The buttons, labelled 
with icons, are placed close to the video frame to show their relation to the video 
frame. The text is placed at the bottom, so illiterate users can just ignore that 
part of the screen (Figure 23). I have decided not to completely leave out the text, 
because not all Deaf are illiterate. For some users, reading the captions may be 
faster than watching the video clips. For them it may still be convenient to have 
the video clips, because they may not understand all the words.

A conclusion from the generative session was that the Deaf feel bad about 
depending on hearing people. This design is made to be used by an independent 
Deaf user. Unfortunately, for one type of answers an exception had to be made, 
see “Open answers” on page 60. But also for those answers, the controls will still be 
Deaf-friendly.

One could wonder if styling the graphics to Deaf culture and a South African 
context would be more appropriate. The current modernist, clear aesthetic is 
a result of keeping things simple (see the next paragraph). As explained in the 
section “Design in South Africa” on page 36, there is no such thing as a typical 
South African design style. People are used to international, modern design. It 
has no negative connotations among the Deaf, so there is no need to change that.

Keep it simple
Elements are only shown if they are necessary for the interaction. Per screen, 
users only have to make one decision. An example: instead of asking the users to 
describe something by using one of three methods, or skip the question, they are 
first asked if they want to answer the question, then in what way they want to do 
that. Finally, they are shown the input method of their choice.

To familiarize the user with the interactive items, they are introduced step-by-
step. At the first screen the users only get to see one button (the ‘Next’ button). 
If they would not have guessed its purpose already, they should find out, as there 
is no other button on the screen to press. From there on, gradually new items are 
introduced, but their number is always kept to a minimum.

Encourage play
The signal colours, smooth transitions and rounded shapes give the interface a 
nonthreatening, playful look. That is supposed to encourage users to just press 
buttons and see what will happen. The smooth screen transitions show to the 

APPENDIX 2: WORK FLOW DIAGRAMS

Log on to website

Start new session Load existing session

Select topic

Save session Get assistance
from hearing friend

Log on to website again

Load session

Hearing person reads
saved information

Hearing person makes a response

Deaf user watches response
signing video

Contact interpreter

Close internet
browser

Use online SASL
phrase book

Go to hearing person

Go through set of questions

Figure 24: General use flow
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users what directional button to press to go back or forth and that nothing really 
disappears, but only moves to the side to make space for new items. To reassure 
them that their choices for certain items do not disappear by pressing the wrong 
button, all their actions are visually confirmed. Moreover, there are no ‘wrong’ 
options: the users cannot lose any data by pressing a button they do not know the 
meaning of. If they get stuck anyway, they can always return to the home screen.

Encouraging play should not be mistaken with making the product look childish. 
In this design, the subtle gradients that add some visual depth to the screen 
elements also make it look more serious. If just playfulness would have been the 
goal, a lot more effects and funny details could have been added.

Stick to your own rules
Consistency was strived for in all screen items. The buttons used for going to 
another screen without responding to a question are white, buttons that record 
a user’s choice are coloured. The videos in which questions are asked have a blue 
background, the answer screens have a grey one. These colours are chosen because 
they contrast with the buttons and because blue and grey convey neutrality and 
seriousness.

All screens have arrow buttons to navigate left or right, most often used to scroll 
from left to right to see all the answer options. Scrolling by pressing a big button 
is not a standard practice in interface design. Earlier versions did not have these 
buttons, but during tests most people overlooked the scroll bars and did not 
know what to do, as at the question screens there were no other buttons than the 
‘Back’ and ‘Home’ button.*

Another inconsistency with existing websites is that the screen items (questions 
and answers) are placed next to each other and the user has to scroll horizontally. 
Scrolling vertically is much more common. The benefit of a horizontal layout is 
that on a portrait oriented screen, less distance needs to be scrolled. Scrolling 
vertically comes from the way written texts are usually displayed on (too small) 
computer screens: reading very long horizontal lines is awkward. So also in this 

*) Mobile phone interfaces with touch screens often offer an alternative to 
the use of scroll bars: the contents of a screen can be dragged with one’s finger. 
Testing the interface on a mobile phone may show if Deaf users prefer that 
over pressing arrow buttons, but because the testing had to be done on a PC, 
the buttons were kept.

 
 

DESIGN FOR DEAF 
GUIDELINES

T hese guidelines were developed with a user-computer interaction in 
mind. Some could be applied to any product design for a Deaf target 
group.

Make it fit the Deaf culture
It is essential to show the product is especially made for the Deaf, so they feel 
at ease and know they can trust it:

•	 Show sign language video instead of text.
•	 Graphics should be used if video is not an option.
•	 Facial expression and hand signs are preferred over abstract symbols, 

especially when a symbol comes from conventions in textual contexts.
•	 Make the users independent from hearing people.

Keep it simple
Most Deaf have little experience using computers, so the designer should not 
be worried about providing too few options. Minimize the amount of visual 
element and make the users focus on what is essential, so they feel in control. 

Encourage play
Playing around with a product is a nice way of getting to know it.

•	 Seduce users to try things by giving interactive items a playful look.
•	 Do not surprise the users by making screen items disappear.
•	 Show that the users can always return to the previous step.

Stick to your own rules
Generally it is a good custom to make behaviour of interactive elements 
consistent with common existing interfaces. It may not always possible to 
stick to the conventions, for instance because interaction between the inter-
face and the user is based on videos rather than text what is normally used. 
In such cases[45] the appearance and behaviour of elements that are similar to 
each other should be made consistent within the design.
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case I think it is more important to choose for a Deaf-specific solution than to go 
for a convention made by hearing people.

3.3.2 Video specifications
When sending video files over the internet, two technical properties need atten-
tion: image quality and file size. The two are related: higher quality requires 
more data to be sent. More data could cause delay in loading the video, interrup-
tions and - depending on the cellphone subscription - higher bills. File size can 
be decreased by lowering the amount of pixels and by using more compression. 
Common compression techniques rely on smartly removing details from the 
video: decrease the file size too much and the video becomes unclear.

Portrait orientation
For all signs to be clear, signers have to be recorded in the centre of the video, 
from the waist up. With a landscape oriented recording, the sides of the view do 
not contain any information that is needed to understand the signs. By leaving 
out those areas and make it portrait oriented, the video requires less space on the 
cell phone screen and 
consumes less band-
width (see Figure 25).

Black and white
Another way to mini-
mize the amount 
of data would be to 
convert the video 
to black and white. 
Instead of 3 chan-
nels (red, green and 
blue) only a grey 
scale channel then 
is necessary, so 
without any compres-
sion techniques that 
would already lead 
to a file size reduc-

tion of two thirds. In practice that reduction will be depending on the amount of 
different colours used in the video.

Resolution
As at the time of testing no cellphone was yet purchased to be used at DCCT, I 
decided to optimise the design for one of the largest cellphone screen sizes avail-
able on the market: 480 by 320 pixels. It is scalable to other sizes, however. The 
video frame was made as large as possible, because it forms the basis of inter-
action between the user and the system. Some space had to be reserved for the 
buttons and text and that led to a video frame size of 195 pixels wide and 260 
pixels long. That is a lot more than is necessary to clearly show sign language, 
so it could be considered to halve the video resolution and stretch it to that size. 
That is already a common practice on video sharing websites, like YouTube. In this 
case it makes even more sense, because the actual size of a pixel on a cellphone is 
usually smaller than on a computer screen, so users will be less likely to see the 
difference.

The bare minimum needed for a video of a signing person to be understood 
is about 85 pixels length by 65 pixels width. This was found in a quick test by 
showing a sign language video on a computer screen to participants of the focus 
group. The window with the video was gradually reduced in size, until the partici-
pants said it was too small. Just 85 pixels long is not much, that would even fit 
easily on a low-end cellphone from 2007. Nevertheless, at that size many details 
are lost and it takes more effort to understand what is meant by the signer. There-
fore the participants were asked to tell what window size they considered just 
large enough for communication over the internet. At that size, the signer had a 
length of 165 pixels. Taking into account that some head room above the signer 
makes it look more pleasant and that video set ups may not always be done pixel 
precise, I recommend using a video height of at least 200 pixels.

3.3.3 User authentication
In most use cases, the users probably do not anyone else but the hearing recipi-
ents to know about the personal information they enter. To protect their data, the 
SignSupport system must know who is accessing it. There are two commonly used 
options for that: user authentication with a user name and a password or user 

Figure 25: Portrait orientation saves 
space and bandwidth.

200
Pixels
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identification by means of a cookie* or IP address** registration. The latter means 
that users cannot share a cell phone and that they lose their data if their phone 
is reset or lost. Since the first users will share a cell phone they can borrow at 
DCCT, a name/password combination system must be used to identify the user. 
It would be against the principles of the concept to have the users remember a 
textual name and password, but there already exist several alternatives to that.

One of the most well-known solutions is a graphical password. In its most basic 
form it is an image at which users have to point out objects that were set for their 
accounts. According to Suo et al.[46] there are advanced, easy to use techniques 
that prevent eavesdropping and are just as secure as textual passwords. 

A graphical password must be combined with a user name. As long as the number 
of users is small, avatars can be used for each user. When the number of avatars 
exceeds the limit of what can reasonably be displayed on a cell phone screen, a 
system similar to graphical passwords could be used to enter a user name. Alter-
natively, just a long graphical password could be used without a user name. 
Graphical passwords are very hard to hack with scripts, so if the password is 
long enough to safely accommodate a large number of users, user data should be 
secure.

*) A cookie is a small file generated by a website and saved on the user’s 
computer. It can be used to identify the user’s computer at a later time.
**) Every device that is connected to the internet has a unique Internet 
Protocol address.

3.3.4 Questions
Questions to the Deaf user are always displayed in sign language. The blue ques-
tion screens also form the main item for each step: the ‘Back’ button to return to 
a previous step as well as the ‘Home’ button are shown there (see Figure 26). If 
users press that ‘Back’ button, they will always be taken to the previous question, 
thus not to the previously entered answer. Please try this with the demo model, 
included on the disc. To literate, experienced users it may appear a bit strange 
(“Why do I get a blue screen instead of the grey one that was shown before?”), but 
in the end it avoids confusion. If the users would get to see the answer they had 
selected before instead, they may not remember to what question that answer 
phrase refers too. Moreover, if users accidently press ‘Back’ instead of ‘Scroll 
further’ (not unlikely, since going right to go further is a convention coming from 
reading Latin script) and their previous answer would be shown, it may appear to 
them that it is an answer option for the question they were about to answer. 

Home screen
The home screen shows the question: “What do you want to do?”, with options for 
starting a new session, continuing a session and generating a text for a hearing 
person with information from a previous session. The concept of ‘start’ or ‘home’ 
screen may be new to some users, but it will be explained in the tutorial video that 
is shown to all first-time users. A more or less standardized icon of a house was 
used for the ‘Home’ button. It is something so often used that it would probably 
confuse people if another, possibly more appropriate metaphor would be used. 

3.3.5 Answers
As mentioned before, there are six ways of answering questions for the Deaf 
users. When setting up a set of questions, the author must choose for each ques-
tion how it should be answered. In appendix 4, diagrams describing the workflow 
and the functions of the buttons are included for these six options.

Confirmation
To make the users trust the website, it is important that they can see that all 
their choices are registered. When they choose an answer, a border is displayed 
around it (Figure 26, Figure 27). I expect that users would find it cumbersome 
if they would have to press a ‘Save’ button after every choice they make to go to 
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the next step. Besides, the concept of saving something to a computer’s storage is 
something technical that does not belong in this interface. To reassure the user 
that their answer will be remembered by the system, a smooth screen transitions 
is shown, so the users can see that the content of the screen is moving somewhere 
else and does not just disappear.

Cellphone screen size

This button will show the first answer
This button makes the page scroll back to the first answer

Visual confirmation of a selected answer optionQuestions have a blue background
‘Home’ button Grey backgrounds for answers

Figure 26: Example of a multiple choice question with video answers

After watching the question video the user can either press the ‘next’ button or use the scroll bar to go to the first answer. Pressing the green ‘yes’ button 
to choose an answer is confirmed by a blue frame around the answer option’s video. Next, the user is taken to a succeeding question with a smooth transi-
tion animation. That transition combined with the bright colours and rounded shapes create a playful look that is supposed to encourage play. The grey and 
blue tones for the backgrounds make it look serious at the same time.

56

Pushing this button will show the previous question
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Yes or no
For questions that can be answered 
with either ‘Yes’ or ‘No’ there are 
two buttons to do so, underneath 
the video. In the doctor’s consulta-
tion case used for the prototype, 
this type of answering was used 
many times, but mainly to guide 
the user to the right question. For 
example, after a user has explained 
about a symptom, the system had 
to know if the user wanted to add 
another symptom, or to continue 
with the next topic. For the hearing 
recipient of the results the answers 
to such questions are not impor-
tant, so these are not included in 
the translation letter.

Obviously, this type can also be 
used for closed questions that can 
be of importance to the hearing 
user. In those cases it is important 
to add the option ‘I don’t know’. 
The icon used for that button 
could also be interpreted as ‘I don’t 
understand the question’, ‘There 
is no answer to this question’ and 
‘I don’t want to answer that ques-
tion’. That is not necessarily a 
problem: it all means that the user 
is not going to give an answer to that question. In that case, the question and 
answer will be left out of the letter for the hearing person. If it turns out that 
hearing people really need an answer to that question, they can look it up in the 
phrase book themselves and ask it again. The Deaf person’s facial expression and 
gestures will then probably suffice if he or she can still not answer the question.

Multiple choice with videos
This type of answering, already shown in Figure 26, can be used for almost any 
type of question and will probably be used most often. Answer options are shown 
on a grey background, next to the question screen. The white arrow buttons can 
be used to scroll back and forth between the answer options. Pressing an arrow 
button will automatically make the video of the current answer stop playing and 
start the next video. An answer is selected by pressing the green ‘Yes’ button 
below the video. It is important that the user will always be offered the option to 
choose ‘My answer is not in this list’, unless it is certain there are no other options 
possible. 

Multiple choice with icons
This way of answering (see Figure 
28) can be used to describe 
concepts that are faster to explain 
with a simple graphic than with 
a sign language video. However, 
the people who set up the sets 
with questions will probably find 
it easier to make a sign language 
video clip than to design a clear 
icon, so for this option a set of 
generally applicable icons should 
be designed. Giving the user the 
choice between a limited set of 
options should always be preceded 
by checking if the users can actu-
ally provide an answer to the 
question, otherwise they could 
get stuck in the process. Figure 27 
shows an example of such a check.

This type of answering emerged 
from testing an early prototype 
with hearing users. Users were 
asked to answer an open question 
(‘What does your house look like?’) 
by taking a picture, typing text or 

Figure 27: Yes or no?

The ‘yes’ option is already 
selected. If a user presses 
the ‘back’ button, the 
previous question is shown 
with the previously chosen 
answer.

Figure 28: Choose an 
option
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recording a spoken message. The three ways to answer that question were shown 
as tabs (see Figure 29). It turned out most people did not realise there were other 
options than the photo answer that was shown first.

Figure with clickable regions
Questions that ask for a location, such as ‘Where does it hurt?’, can often best 
be answered by pointing at an image (see Figure 30). Another useful application 
could be a picture with a lot of different items on which users can point out what 
they want to do. For instance, a picture of a shop with different items could be 
shown to ask what the user want to buy. 

There is one problem: users do not know in advance how detailed the clickable 
regions are and actually showing the regions would make it look complicated. In 
the case of pointing at a figure with a human body to indicate the location of a 
complaint, pointing at the hand could mean that the problem is located on the 
hand indeed, but it could also mean the whole arm is affected, or that it is just the 
index finger. That could be solved by adding a zoom feature, as was the case with 

Figure 29: Select an answer method and give the answer

In an early prototype, users were given the option to take a picture 
as a response to the question “Describe your home”. Alternative 
options (typing and recording a spoken message) were overlooked 
by hearing test participants. It is better to first ask users if they 
can and want to answer such a question, then how, and finally give 
them the option they selected.

Figure 30: An image with clickable regions. A circle is shown 
at the spot that is pointed out by the user.

58
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the prototype used for testing, but an easier to develop and more precise solution 
would be to just ask the user at what scale the location should be described. For 
example: if the users point at the index finger tip, they are asked if they mean 
the whole arm. If not, they are asked if they mean the whole hand. If they again 
indicate they want to be more precise, they are asked if it is the index finger and 
finally, if again they answer ‘No’, they are asked what is wrong with their index 
finger tip. There is one drawback to this: if they meant to point at the thumb 
instead, they will have to go all the way back to the figure. For that reason it is 
extra important that their selection is clearly shown so they will immediately see 
it if they point at the wrong spot.

Scale with slider
Some question can best be answered with a slider, but only if there is a fixed 
scale. Questions like ‘How far is it?’ or ‘How much are you willing to pay for this 
product?’ cannot be answered that way.

If doctors are told a patient has pain, they need to know how much it hurts. The 
Wong-Baker FACES Pain Rating Scale[48] is often used by doctors to ask children 
how much pain they have. The icons used in prototype were based on the icons 
used in that system (see Figure 31).

Figure 31: Slider scale 
answer

The blue border around 
the slider is shown after 
confirming the setting with 
the ‘yes’ button.
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Open answers
The previously described answer options all have in common that they are only 
useful if the number of answers to a question is limited. In some cases that does 
not suffice. For such questions, the illiterate Deaf user has two options: try to 
explain themselves with gestures, or with graphics. Mimicking things to hearing 
people is something they are used to. They do not need SignSupport for that, 
because it can best be done when they are with the person they want to meet, so 
they can see if that person understands them. Taking a picture of an object or a 
sketch to describe something can be more effective in some cases. For instance, to 

diagnose a patient it can be important for a doctor to know if the patient uses any 
medication already. By showing a picture of the packaging it will be very easy for 
the patients to explain what medicine they are using. 

Some things may be too complicated to be explained with a picture. If that is the 
case, the users could ask friends to type what they want to explain, or to record a 
voice memo (see Figure 32). That makes the Deaf users still depend a bit on others 
for their communication with hearing people. The difference with SignSupport 
is that they will only need help for a few sentences and they do not have to bring 
their friends along every time they want to talk to a hearing person.

Figure 32: Three options for answering an open question

After choosing one of the options (see Figure 28) the user is shown one of these screens. The left figure 
shows the option to take a picture, which is most useful for the Deaf. If they have an hearing friend to 
help them, the text option (typing with the cellphone keyboard) or sound recording option may be more 
useful.
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3.4 HEARING USER 
INTERFACE
The hearing people that are visited by the Deaf are assumed to be literate: their 
work probably requires reading skills and most hearing people are much better 
educated than the Deaf. The interface they get to see is pretty much like any other 
simple website. It should be assumed that there are hearing users without much 
experience with computer interfaces. After all, the hearing users are not looking 
up the SignSupport site themselves, they Deaf will show it to them on their own 
cell phones. Even people who frequently surf the web may be surprised to be 
shown a cellphone with some web 
interface from a person who seems 
to ignore what they are saying. 
Therefore, the first screen shown to 
the hearing users must clearly tell 
them what they are looking at and 
what their options are. Figure 33 
shows the home screen as designed 
for physicians. Every use case (i.e., 
hospital, police station, railway 
station) may require customized 
button labels, but the main func-
tions will be the same. Pressing the 
first button should show a letter 
containing the information that 
the Deaf person wants to convey. 
Next there should be an option to 
choose preset phrases for replying 
to the Deaf person. Because it is 
known in advance what sort of 
situation the Deaf and hearing 
person will be in, to some extent 
it is predictable what the hearing 
person would want to say. For 

example, doctors usually explain their diagnosis and propose a treatment to their 
patients. In case hearing people need more information from the Deaf, SignSup-
port offers a phrase book, or contact a sign language interpreter.

3.4.1 Translated letter
At this page a textual version of the information as entered by the Deaf user is 
displayed (Figure 34). Graphical information, like slider positions and imagery, 
is shown as such. Mind that the phrases used here differ from the captions of the 
answer option videos for the Deaf users. It just looks silly if these captions would 
be put together without a context. In case of the example shown in Figure 34, 
it would be: “I have a fever. One week ago. I feel tired. One week ago. My throat 
hurts” etc. Making proper sentences that dynamically can be put in together 

requires quite a bit of effort from 
the people who write these. Alter-
natively, it could be made to look 
more like a filled-in questionnaire, 
stating the questions and corre-
sponding answers together.

Figure 33: Start screen 
for hearing doctors

Figure 34: Translation of 
the Deaf user’s answers



62

3.4.2 Sign language translation wizard
To speed up communication, a wizard is available for putting together SASL 
sentences. It works similar to the way the Deaf users enter information, but since 
it is text based, a more conventional approach is used (Figure 35). For most steps 
of the wizard, standard HTML components (buttons, check boxes, radio buttons 
and drop down menus) suffice. A slightly unusual approach is used for picking the 
first letter of a word. A big letter alphabet is shown in rows, so there is no need for 
scrolling and it is easy to press one of the letters without touching another on the 
touch screen of a cell phone (Figure 35).

Figure 35: Sign language translation wizard for hearing doctors
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3.4.3 Phrase book
To assist the hearing user to ask some-
thing to a Deaf person, or explain some-
thing that was not addressed by the 
wizard, a set of phrases is available. The 
phrases should be categorized per topic, 
so the hearing user can see what options 
are available (see Figure 36). A text-based 
search option should be made available 
as soon as there is a considerable amount 
of phrases. As long as that amount is 
small, a search option would probably 
only disappoint the users, because it 
would rarely return any results.

3.4.4 Interpreter
In case the phrases offered by the Sign-
Support website do not suffice, a human 
interpreter should be contacted via a 
video call connection. Professional inter-
preters are hard to come by in South 
Africa. Ideally, there would be a panel of 
interpreters available at any time, but under the current circumstances that is not 
an option: hiring an interpreter is too costly for most Deaf users. To protect the 
user’s privacy it would be best if each user appoints a trusted, hearing friend who 
volunteers to do this. That requires the friend to have a cellphone with a video 
call capabilities. Many cellphones already have the option to make video calls, but 
data subscription costs are considered too high. Moreover, many Deaf find it too 
complicated to set up a video call. As soon as the costs drop and making video 
calls have become a common practice, it will be a most useful feature in case a 
conversation between a hearing and a Deaf person requires more than what the 
SignSupport video database offers. Implementation of the interpreter connection 
option should be postponed until either video calls are common, or a subsidized 
interpreter service is available for free to the users.

Figure 36: Sign language phrase book
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3.5 CONTENT 
MANAGEMENT
Without a carefully created project*, the SignSupport system is useless. Finding 
out what sort of information both parties need to get from each other and 
breaking the topics up into questions and answers takes quite some time, I can tell 
from my experience with setting up the case for the user test. Besides, recording 
the signing videos and writing translations is also time consuming. That will be 
something software can hardly help with. However, to put the content on the 
SignSupport server to make it available online, an interface must be made. As 
explained in section 3.6: “Further development” on page 68, the content for the 
first conversations will be added to the system by programmers, whereas at a later 
stage people involved in the Deaf community will take care of it. The computer 
skills of these people varies greatly.

To address both experienced and novice computer users, there are two proposals 
for interfaces to add and manage content. The programmers will have to do it 
with manual script editing, but when people active in the Deaf community start 
doing authoring work, they will need a basic, easy to use interface. If SignSupport 
turns out to be so successful that eventually there will be people spending a lot of 
time authoring, they may demand an interface that is faster and has more expert 
options. Such interfaces can easily be made web-based, because the content needs 
to be on the server anyway. For users the benefit of a web-based interface is that 
no software needs to be installed on their computers and they can access their 
projects from any computer with an internet connection.

3.5.1 Wizard interface
A wizard likely is the best content management solution for inexperienced 
computer users. A short introduction to the functions should get most literate 
people going within half an hour. By making use of icons and SASL videos, it could 
even be used by illiterate Deaf users. The users do not need to know themselves 
what to do, but the wizard will guide them through the tasks step-by-step. After 
finishing the wizard, an overview screen is shown so users can check what data 
they have added. Before the users publish content, the wizard should check if all 
links between questions are established and if all phrases consist of a video and a 
textual translation (Figure 37).

The overview screen is just a list of questions and answers, shown in the order 
that they were created, so there is no graphical representation of how one answer 
is connected to a successive question. For novice uses this should be simple and 
straight forward in use. For nonlinear projects (in which users are guided to 
certain questions depending on their earlier input), the linear listing may not be 
ideal for users with higher demands: they would probably like a graphical repre-
sentation of how questions are linked to each other.

*) In this section, ‘project’ refers to a set of questions and answers 
with both video for the Deaf and text for the hearing that is specially 
made for a certain situation. For an example project, please look at 
the table that was made for the user tests in appendix 4. 



65

Figure 37: Wizard interface for content management

Inexperienced computer users need an interface that takes them step-by-step through the process 
of creating content. A few steps are shown here. The main screen has a couple of big buttons with 
the main tasks. The table below it shows questions that were already added by the user. The check 
marks and crosses indicate whether sign language video has been added already or not, if the user 
has indicated what the succeeding questions are for each answer and if the answer options have 
been added already.
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Creating a project is done 
in 4 phases. Except for the 
Publish phase, the users can 
choose themselves in what 
order they want to do the 
steps.

Users select the type of 
question they want to use 
from the side pane and drag 
it to the project screen. A 
link is made to the closest 
answer item that has 
succeeding question yet.

Links between questions 
and answers can be added 
by dragging connector lines 
in the layout screen. Clicking 
the ‘Links’ tab reveals 
missing links and editing 
tools.

In the translation phase, the 
author indicates what ques-
tions have relevant answers 
to the hearing recipient of 
the letter (opposed to ques-
tions that are only asked to 
guide the Deaf user to the 
relevant questions, such as 
“Did you understand this 
instruction video?”). Text is 
added accordingly.

The red dots indicate that an SASL video 
still needs to be made for that item, a green 

square shows it is already done.

Figure 38: Flow chart interface for content management

For more experienced authors who are managing large projects, it makes sense to develop an advanced authoring 
tool. A graphical representation of the project flow is essential for a good overview of a project. A rigid wizard style 
interface may slow down experienced users, so this interface allows them to decide for themselves how they want to 
set up the project.

Drag

Click
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3.5.2 Flowchart interface
In case authors work on several big projects, it makes sense to develop an advanced 
authoring tool. A graphical representation of the project flow is essential to get 
a clear overview of a nonlinear project (see Figure 38). The wizard tool may get 
annoying to users who use it frequently, because it does not give them a chance 
to develop their own approach to setting up projects. Moreover, the wizard only 
shows a very limited amount of options at a time, so it may slow down those who 
want to perform very specific tasks.

Although the flowchart interface allows users to do tasks in whatever way they 
want, related tasks are grouped in tabs. The first tab contains all available ques-
tion and answer items. These can be dragged to the lay out window. Each item 
needs a name which doubles as a caption for the signing video. The second tab has 
options to add, edit and check links between questions and answers. This can be 
especially helpful if for instance the six different answers to a question have to 
take the user to six different corresponding follow-up questions. Probably after 
setting up the whole project and checking if it does not guide the Deaf user to 
loose ends, the author wants to add signing videos and corresponding phrases for 
the hearing recipient. When all that is done, it is time to publish it online. Just 
like the wizard, this interface also should do a check for errors before publishing.

Inexperienced computer users may need training to understand the flowchart 
interface because particular icons may be scattered in different parts of the 
screen. Understanding the principle of a flowchart requires basic understanding 
of algorithms.[50] Novice users are therefore better off with a wizard.
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3.6 FURTHER 
DEVELOPMENT
Figure 39 is a timeline with all major steps that need to be taken to make the 
SignSupport concept a real service. If the evaluation research shows that the Sign-
Support concept is worth working out further, a pilot project should be started. 
After a successful pilot, an authoring tool needs to be developed to make the Deaf 
community independent from programmers to add content and maintaining the 
system. By the end of 2011, when SANPAD funding ends, the Deaf community 
must be able to manage the system without support from UCT and UWC. If at 
that time all tests still show the SignSupport concept works and it is believed that 
it should be applied to more situations in which the Deaf have problems commu-
nicating with the hearing, a government subsidy should be applied for. An incen-
tive for the government to grant the subsidy would be that it could be used to 
make public services more efficient, because civil servants would need less time 
to talk to Deaf people. In 2012, the market for international data traffic will be 
opened to all telecom providers in South Africa, which will likely cause user costs 
for mobile internet to drop and make it affordable to the target group to use their 
own phones.

Equipment
Based on the current state of technology, I expect that in about five years camera 
cellphones with an internet will be common even among poor Deaf. At the 
moment cellphones are quite common already at their economic level. Many of 
these phones are capable of going online, the only problems are that most of them 
have rather small screens and that they may struggle with video playback. For 
testing purposes a smart phone should be purchased. It could be stored at DCCT, 
where Deaf can borrow it. Having such a phone at DCCT is probably also good 
from a safety point of view, as the users do not have to carry it with them through 
their own neighbourhoods where they could be robbed of it. The SANPAD budget 
could be used for purchasing the phone, as it is important that it is available to 
the Deaf when testing the usefulness of the concept. Besides the phone only a 
web server or a hosting service needs to be found and a domain name needs to be 
registered.
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Computer Science and Indus-
trial Design Engineering 
students set up a pilot 
project. DCCT helps with 
adding content.

Tests of real usage by real users

Develop 
content 
authoring 
software 

The Deaf community independently adds more use content.

End of SANPAD funding

Deaf users access the 
SignSupport website on 
their own phones and 
know there are use applica-
tions they can rely on for 
various types of conversa-
tions with hearing people.

Apply for government subsidies to replace SANPAD 
funding

Authoring 
software user 
testing

Students 
develop a 
prototype for 
mobile use. 
Real content 
will be added.

2009 2010 2011 2012 2014

Figure 39: Timeline for further development of SignSupport
A fully functional prototype needs to be made to be tested on a mobile phone. It should be tested with real content in real use situa-

tions. Software needs to be developed so people active in the Deaf community can create and manage content by themselves.



4. Evaluation
The current design should be considered as a first step in the development of the 
concept. In this chapter options and recommendations to do so are discussed. But 
first, the project as a whole is evaluated. Part of that is a review of the research 
methods and outcomes.

One of the most important steps in the evaluation of the design was the usability 
test. The subsequent discussion with the participants addressed the overall concept.
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4.1 DESIGN 
METHODS
In my experience, the co-creation approach was an excellent way to 
gather relevant qualitative data and develop solutions accordingly. That 
approach made the analysis and design phase partly blend together, 
which provided freedom to explore problem areas both from a scientific 
and a design perspective. That way the slightly unusual ‘Design direc-
tions’ phase (see section 3.2.2) was introduced in the process: because 
no hard data was available on the size or severity of problems, I just 
tried to develop some solutions and evaluated those with the focus 
group. Unfortunately that approach was also rather time consuming. 
Setting up a research to gather quantitative data on all the involved 
topics, would probably have cost even more time and effort. Yet such 
an approach could have revealed more data that could be of use outside 
this project.

I think developing a relatively simple prototype to do user tests with, 
turned out very useful. It revealed several usability problems that one 
would not like to discover after defining all kinds of design details. At 
the time the prototype phase had started, it was still considered to 
involve the medical sector in the development, because hospitals and 
clinics could financially benefit from more efficient communication 
between their doctors and Deaf patients. Therefore a realistic medical 
scenario seemed to be important to demonstrate the use of SignSup-
port. However, it would have been much easier if I had chosen a less 
complicated usage application instead of the medical consultation.
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4.2 COOPERATION 
WITH 
STAKEHOLDERS
4.2.1 Delft and Cape Town
As mentioned in Chapter 1, for a graduation project there were quite a lot of 
people and organisations involved. Except for the TU Delft tutors and some of the 
doctors that were interviewed, they all were located in Cape Town. Staying there 
for half a year turned out to be essential for my understanding of the Deaf user 
context. Because I had frequent contact with the focus group participants, I got 
the opportunity to get them to know a little better than with just a few sessions. 
That enabled me to place their input in a broader light. For instance, I learned that 
one of the participants had aspirations to become a professional artist and that he 
used to sketch and paint a lot. That explained why some of the things he made for 
the generative session looked so well made, but also made me realise he liked to 
use metaphors and abstractions to explain things.

Of course, staying in Cape Town made it also easier to discuss the project with the 
local stakeholders. UCT and UWC organised frequent meetings with students and 
researchers involved in projects aimed at the Deaf and other socially disadvan-
taged groups. Often we went to the Bastion together and talked to the staff and 
the members. At that time I had contact with the Delft-based tutors via e-mail 
and voice over IP conferences. After coming back to the Netherlands, contact 
Cape Town continued that way too. The user tests at the end of the project were 
also organised via e-mail and VoIP. Without those, the outcomes of this project 
would have been very different. Nevertheless, if possible, I would prefer face-to-
face contact at any time, because such meetings are relatively easy to set up and 
there are no problems like delayed response sound quality issues.

4.2.2 Design for research

As a student of the Integrated Product Design master course I was supposed to 
do more than doing research: the objective of this project was to make a design 
to solve one or more of the target group’s communication problems. A secondary 
objective was to demonstrate to UCT and UWC how Delft designers approach 
such projects. There were no partners involved committed to realization of the 
design. UCT and UWC could only develop the concept further if research projects 
would justify the need for a more elaborate prototype. That felt unnatural to me, 
so at several times in the process, I tried to find ways to involve organisations that 
could financially benefit from a communication solution. Cellphone manufac-
turers could be interested to develop the special Deaf-to-Deaf phone (see section  
3.2.2), for instance. By targeting the whole world’s Deaf population instead of 
just South Africa, mass production could perhaps create affordable solutions that 
are commercially viable because there is a largely unexplored market. For the 
SignSupport concept it was tried to interest medical partners, but at least in the 
public health care sector that seemed impossible because of the lack of funds (see 
“Private and public health care” on page 37). Moreover, at the start of the design 
process, there were no convincing models yet to persuade potential partners to 
cooperate and in the end there was no time left to successfully utilize such coop-
eration. As explained on the next page, the lack of a commercial party in the 
project committed to production caused some unusual decisions.

4.2.3 Sign Language
Having to talk to people via an interpreter was a new experience for me. I had 
hoped that after a couple of months of weekly SASL training at SLED and practice 
at DCCT, I would be able to talk to the Deaf about some research related topics, but 
I did not make it beyond the very basics. Nevertheless I think it was very worth-
while to learn some SASL. This way the focus group participants saw I was genu-
inely interested in Deaf culture. My efforts to learn SASL also seemed to make 
them even friendlier and open towards me during interviews. Moreover, the basic 
SASL I knew made that I knew if interpreters were able to keep up with the pace 
of a discussion and how much they were actually translating. It also helped me to 
understand the translations faster. Good real-time translation of SASL to English 
is very difficult because of the great differences in grammar and the importance 
of non-manual features, such as facial expression. Therefore looking at the signer 
and recognising some signs can be very useful.
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4.3 RESEARCH 
METHODS
4.3.1 General evaluation
To judge if appropriate research methods were used and if they were applied in a 
useful way, one could take the original research question (see 2.1.1) and judge if it 
was answered satisfactory by the research conclusions:

“What communication problems of the Deaf in South Africa could be solved 
with a new product?”

As the results showed more than enough communication problems to choose 
from, I consider the methods successful. The user context description with data 
varying from a national to a personal level showing how the problems were 
related was a useful addition and a direct result of using a wide array of research 
methods. An additional advantage of using several research methods was that 
data from different sources could be compared (see 2.1.5: “Analysis Procedure”). 

For an explorative study of the communication problems of the Deaf the applied 
research methods proved to be useful for this design project. Most of the focus 
group results are mainly applicable to Deaf living in Cape Town, so purely from 
a research perspective a broader approach may have been interesting, or at least 
including a comparison of the Cape Town situation with other places. Another 
drawback of this approach was that it was hard to use the research conclusions to 
decide which of the problems had to be tackled with a new design. Little knowl-
edge was available on the size of the problems, if the size of a problem could be 
quantified at all. Should it be based on for example the amount of people having 
the problem, the economic effects of the problem or the amount of discomfort 
caused by the problem? In commercial design projects, the prerequisites set by the 
company (production methods, expertise, etc.) and the business opportunities 
offered by user problems often guide the designer to a decision. For this project, 
the decision to create a Deaf-to-hearing communication aid was mainly based on 
two factors: the co-creation process (ideas were discussed with the focus group) 
and the already available research data. If the abandoned design directions would 

have required less further research, those could have been chosen just as well.

The above evaluation of the research methods only makes sense if the data 
provided by the methods was reliable. Therefore the applied procedures will be 
reviewed next.

4.3.2 Critical view on 
research procedures
Context mapping in general
As mentioned before, one of the virtues of context mapping is that it can combine 
various methods. This leaves a lot to the interpretation of the researcher, never-
theless. Knowledge from different sources and previous discussions with partici-
pant can make a big difference to the understanding of input from focus group 
participants. For instance, during the generative session, one of the participants 
said:

“Deaf people follow the hearing in what they do: if everybody’s jumping, they 
join them. But the Deaf will be the last to follow, because they don’t know 
what’s going on.”

He said this during a discussion about the relation between hearing and Deaf 
people. Someone else had mentioned the two rarely socialize together, even at 
parties they form different groups. The quote above referred to another discus-
sion, about public announcements on railway stations: if all other people leave a 
platform, the Deaf assume there has been an announcement about a change of 
the train’s scheduling. So here he explained that although the Deaf most of the 
time act separately from the hearing, sometimes they just feel that it is better 
to just follow them, without knowing why. That causes conflicting feelings: they 
want to be independent, the feel they have to follow the crowd, but they do not 
know why. Without knowledge of the context, the quote could easily be wrongly 
interpreted or ignored. 

As the objective of the research was to define communication problems that 
could be solved with a new product, the research sometimes was actively guided 
toward technically solvable problems. One could argue that the assumption that 
there were solvable problems to begin with, has biased the research. The inten-
tion was to get a general view of the lives of the Deaf as well, but because of this 
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bias and the great influence of my own interpretation, the value of the results for 
other purposes than the current project is questionable. Hopefully, the variety of 
different sources and the open nature of discussions and interviews made up for 
that.

Cultural probes
The cultural probes were packages with home assignments for the focus group. 
Their primary goal was to sensitize the participants for the generative session (see 
“Cultural Probes” on page 19). In that the probes have succeeded, as the participants 
seemed to be well prepared to discuss things they normally rarely talk or think 
about. The probes were also used to get some preliminary input to adjust the rest 
of the context mapping process to. Only a part of the tasks of the cultural probes 
was directly related to communication, the rest was about day to day live of the 
focus group. That actually gave a few interesting insights about their economic 
situation, living conditions and how they spend their spare time. Considering 
those differences, the things they found important were surprisingly common 
to me. Hanging out with friends, having a beer at a braai, visiting family, going 
to work and going to church occurred many times in the diaries. Although they 
were not meant to be used to unveil clear results about the user context, initially 
I had hoped to learn some more about Deaf culture through the probes anyway. 
Most of the content of the returned probes was impossible to properly analyse 
without explanation from the makers, so it probably would have been better if the 
assignments were more focused on sensitizing them to think about communica-
tion issues.

One participant returned his probe without having done any of the assignments. 
During the generative session he was less productive too: he found it hard to come 
up with ideas for the tinkering tasks. It is tempting to conclude that his lack of 
creativity was caused by not having looked at the cultural probes. Obviously, he 
may just as well not felt comfortable with the type of assignments in general. 
Perhaps he just had other things on his mind. It would be interesting to know if 
there is a relation between the effort participants put in cultural probes and their 
productivity during generative sessions.

Interviews
The objective of conducting interviews was also twofold: to once more sensi-
tize the participants for the generative session and to have them explain some 
of the things they had made for the cultural probes (see “Interviews” on page 19). 

Only three of the six participants were available for this and there was only forty 
minutes time for each, as an interpreter had to be hired. Forty minutes may seem 
quite long, but some of that time was needed to explain the participants why they 
were interviewed and why they were asked to do the cultural probe assignments. 
Also the context-rich nature of SASL and talking via the interpreter made the 
discussions a bit slower than normally spoken interviews. Since the interviews 
did result in various useful findings, I think it would have been better if more 
interviews could have done with more participants, perhaps even people from 
outside the focus group. The results could have been used to set up the generative 
session to discuss more specific issues.

It would have been better if besides audio, video was recorded. Most of the time, 
the cultural probes were discussed, with a lot of pointing to the drawings and 
pictures the participants had made. The analysis of the results was a bit slowed 
down because afterward I had to browse through the probes to find the creations 
that had been discussed. By now the recordings are mostly useless because I do 
not remember anymore what comments refer to which drawings.

Generative session
During the generative session the participants made a collage about communi-
cation problems and designs for futuristic communication related products. 
The creations were discussed, so the participants could explain the ideas behind 
them and make explicit what they otherwise perhaps would not have mentioned 
because of being too common or obvious to them (see “Generative Session” on 
page 19). Three assignments were planned, but there was only time for two. The 
session took 3 hours instead of the 1,5 to 2 hours that is common for generative 
sessions with hearing people. In total, the participants only spent 15 minutes 
more than scheduled on making the collages and the designs. The rest of the time 
that was spent longer on the two assignments, the participants had discussions 
that were too interesting to terminate. The assignments were only a means to 
start up the discussions, after all. Near the end of the session, the participants 
seemed to have had enough of all the discussion, so 3 hours seemed to be just 
about the right amount of time.

The key feature of generative sessions is that they are supposed to unveil other-
wise unexpressed notions and emotions. Of course it is impossible to prove the 
current results could not have been produced with other methods. Nonetheless, 
the mix of anecdotes and related feelings that were discussed after making the 
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collages and the various desires that were expressed after making the designs, do 
comply with it. At the end of the session, one of the participants told how he had 
experienced it:

“I just like to say that it’s the first time we’ve done something like this. [...] 
We never ever discuss things like these, because we always know who we can 
and who we can’t communicate with. To make the entire collage and to find 
the things are actually corresponding with everyone. […] Growing up, we all 
learned what we can use for communication and what we can’t use. It’s quite 
interesting to see that we have different views and we have different collages, 
but sometimes the things correspond with each other as well.”

Focus group participants
As mentioned in section 2.1.4, the focus group participants were slightly a-typical 
because they were semi-literate and they all had participated in research projects 
of UCT and UWC before. In retrospect, I think them having had experience with 
earlier research projects made them feel at ease with the situation. It also made 
some things easier to explain. For instance, the first time I wanted to tell them 
why I wanted to make video recordings, they interrupted me, told me they knew 
and that it was alright. Since they were otherwise common (although active) 
members of the Deaf community, I do not think that had a negative impact on the 
generalizability of the research findings.

Ethnography
One could wonder if the research findings presented as ethnography should really 
be considered as such. I did not live among the Deaf for six months, after all. 
Nonetheless, it was a study about daily life in South Africa among South Afri-
cans. The lack of Deaf-specific findings does not rule out the significance of the 
things I did observe. In other words, the differences between living in The Neth-
erlands and living in South Africa are much bigger than between being a hearing 
and being a Deaf South African. As with the other methods, the generalizability 
and use of the presented results do not go far beyond the purposes of this design 
project.

4.4 CONCEPT 
EVALUATION
4.4.1 Test goals
The core of the SignSupport is the Deaf user interface. A user test was set up to 
get feedback from Deaf users about the interface. Earlier, it was explained that 
the design was developed on three levels: the general concept (a communication 
aid for Deaf and hearing people based on SASL and text), the current format (a 
cellphone-ready website with its features) and detail design (button design, etc.). 
This evaluation mainly focused on the general concept and the format: any flaws 
in those would probably mean the details are not yet relevant. Observations and 
coincidental comments related to detail design were recorded anyway. The main 
research questions for this evaluation were:

•	 Is the SignSupport concept viable for further development?
•	 How could the concept be improved?

The sub questions that came forth from the main questions were divided in three 
categories. The design brief was used to define essential topics for this test. The 
list below shows the sub questions and to what requirements and wishes they 
relate. The design brief is included in appendix 3.

Verification of assumptions
•	 It will take first-time users some time to understand the structure of one 

question video and (in some cases) several answers, but as there is a big set 
of questions for this test, they will get a grip of it after a while. (Require-
ment 1)

•	 Because the video clips are the most prominent parts with motion on the 
screen, the users immediately know what to look at first. (Requirement 1)

•	 Some of the buttons may not be recognized by the users, but their functions 
will be understood while using the interface for the first time. (Requirement 
1)

•	 It will take quite a while for the participants to go through the set of ques-
tions, but in a real situation, they would think it is worth their trouble. 
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(Requirement 10 and wish 2.)

Design brief requirements & wishes verification
•	 What do the participants think of the combination of text and SASL? (Wish 

1)
•	 Is the system too rigid? Should the users be able themselves to choose the 

order in which to address the topics? (Requirement 4)
•	 Do the users trust that the hearing persons will get the information they 

want to convey to them? (Requirement 11)
•	 How much time do they need to go through the set of questions in the test 

model? (Wish 2)
•	 Do the participants think it work fast enough? (Wish 2)
•	 If not, what is causing that: not being familiar with the interface or is it 

because watching video clips requires more time than reading? (Wish 2)

Other questions
•	 How do the participants feel about explaining their issues to the system and 

the way the hearing users reply to them?
•	 How do they experience the principal of preparing a conversation with a 

preset questionnaire?
•	 How do they like this way of answering?
•	 What usability problems occur during the test? Is it clear how the questions 

and answers are structured? Is it hard for the participants to figure out how 
to go through the demo?

•	 What problems do they expect when using this system in a real setting? Do 
they have any thoughts on applying it in other situations?

•	 Would they prefer signed buttons instead of the icons?
•	 Do they have any suggestions for improvement?
•	 In what sort of situations other than visiting a doctor would they want to 

use SignSupport?
The hearing user interface was demonstrated to two South African doctors. Inter-
views were scheduled to hear about their comments on it, but unfortunately 
the appointments were cancelled several times. It was not possible for them to 
reschedule before the end of this project.

4.4.2 Test methods and procedures
At the time the design was ready for testing, I had already returned to the Nether-

lands, so I could not run user tests in Cape Town myself. Three computer science 
students volunteered for this. At the Bastion they had four Deaf people test the 
interface and discussed what they thought of the concept. The sessions were 
recorded on video. The evaluation procedure was made after the Evaluate Proto-
type method[64] and the methods described in the book ‘Interaction Design’. It is 
included in appendix 6. At some points the students deviated from the protocol. 
Roughly the tests were conducted as followed:

1. All four participants were briefed according to protocol. They were told 
what the purpose of the test was and what they were supposed to do. Using 
a storyboard, they were explained what the product eventually should be 
used for. The two participants for the second test session left the room after 
this.

2. The first two participants watched the introduction video shown by the 
prototype. The research facilitator explained the meaning of the most 
important buttons of the interface.

3. The participants together tried the interface. The prototype they used was 
shown on a desktop computer (see Figure 40).

4. After reaching the end of the content set of the prototype, they were 
demonstrated how a hearing person could see the English translation of the 
information they had entered as well as the other features of the hearing 
user interface.

5. The research facilitator interviewed the participants. He asked the ques-
tions suggested by the evaluation procedure.

6. The participants were paid an amount common for tests like this.

A DCCT staff member acted as an interpreter. The sessions were recorded on 
video. Via VoIP I was available to assist when necessary. Unfortunately the sound 
quality of the connection did not allow me to hear both the interpreter and the 
facilitator, so it was not possible to comment on the course of the research during 
the sessions.

4.4.3 Participants
Four Deaf members of DCCT joined the tests. Two of them were participants 
of the focus group, the other two were new to the project. To encourage the 
participants to comment on the interface without the facilitator having to ask 
for that and distract them from their task, the participants were asked to test 
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in twosomes. That worked: they discussed among themselves what they saw and 
what they thought they had to do, disclosing some of their thoughts about what 
they did understand about the interface and what was unclear.

4.4.4 Data collection
Screen capture software was used to record the interaction between the users 
and the prototype. A video camera recorded their signing and gesturing and 

the associated English interpretation. Unfor-
tunately, some data got lost in translation. 
At some moments, people talking in the test 
room and the adjacent rooms made it impos-
sible to understand the interpreter. Also, the 
interpreter only appeared to translate when 
the facilitator looked at him or asked him to do 
so, leaving out some discussions between the 
participants. It is possible he did that inten-
tionally because he thought those discussions 
were irrelevant. At times the translations were 
a bit too literal, making it hard to understand 
the meaning.

4.4.5 Prototype
The disc enclosed with this report contains the 
prototype as it was used during the tests. The 
majority of the signing videos were made by a 
real Deaf person, not an interpreter. It would 
probably have taken less effort if all the videos 
were recorded by the professional interpreter 
who was involved during the analysis phase of 
this project. Meryl Glaser from SLED strongly 
advised against doing so, because an inter-
preter may sign with subtle differences from 
deaf-born people, which could confuse the test 
participants.

As mentioned before, the situation of Deaf 
people visiting a doctor for a consultation was 

used as a test case for the prototype. With the knowledge gained in the survey 
described in 2.3: “Health care”, a realistic set of questions and answers was 
created to enable users to provide all information a doctor would need to diag-
nose pneumonia (a disease of which the diagnosis process was described by one 
of the interviewed physicians). Appendix 5 shows a table with the used set of 
questions and answers and their relations. Originally there were more questions 

Figure 40: Composite image of video camera recording and computer screen capturing

A model of the SignSupport concept was tested on a PC. The participants were recorded on video, so 
their comments (that were translated to English) and gestures could be analysed.
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and more answer options, but the amount of phrases was halved to speed up the 
process of making the signing videos. The prototype was designed to appear to 
be fully functional. All buttons worked technically, but because the number of 
signing videos was kept to a minimum, many options would only show a warning, 
saying it was not available. Nevertheless, as long as the participants would stick 
to their task of acting like someone with the symptoms of pneumonia, none of 
these warning screens would be shown. At the briefing, the participants were told 
what these symptoms were (feeling tired, having a cough, a headache, fever and a 
blocked nose).

4.4.6 Analysis methods and reliability
For easy analysis, the video recordings and screen capturing were combined 
in one frame (Figure 40). Most of what was going on during the tests and the 
discussion afterward was clear from the video, but the briefing was not included. 
The students said the participants were briefed according to the protocol. They 
mentioned the participants seemed to understand the concept after the story-
board was shown. I assume the participants did not understand their task at all, 
because from the beginning to the end of both sessions, many times they tried 
unavailable options.

The test protocol prescribed to let the users try to perform their tasks and only 
tell them what button to push, after reminding them of their task and letting 
them try again. Users not knowing what to do were supposed to be asked what 
they had already tried and why it did not work, so the users could explain why 
they had issues with the task. The students who run the tests frequently told the 
users where to click immediately after seeing the users were unsure about what 
to do. Therefore no reliable data is available about why some features appeared 
to be problematic to the users and if the users would have found out about these 
features on their own. This is mostly related to design details, such as button 
designs. Observations that were affected that way were not further used.

Just two test sessions with two participants were held. In the text below they 
are called A, B, C and D, as they wanted to participate anonymously. One of the 
participants (A) did not seem to understand the purpose of the test until the very 
end, but provided many comments. Therefore the conclusions of this test should 
be used to define starting points for future research and development rather than 
definitive decisions about the design. 

4.4.7 Test results
The concept in general
Both twosomes did not immediately seem to understand the idea of entering 
information about themselves to the cellphone on the computer screen in order 
to inform a fictitious doctor about their complaints. The twosome of users C and 
D thought the demonstration was already finished after they watched the intro-
duction video. It is unclear if that was caused by a deficient briefing, an unclear 
introduction video at the beginning of the demo, or the unrealistic test setting 
(the participants having to act like they were sick).

By the end of their task, the users seemed to understand both the purpose and 
controls of the interface. The principle of gradually introducing new items (see 
“Keep it simple” on page 52) seemed to work: eventually the participants relatively 
quickly answered the questions on the screen. Even the camera function was used 
without hesitation, whereas it appeared only once. As user C explained afterward: 

“At first I didn’t understand the process and how it worked, what it’s meant 
for. […] But after a while I felt more comfortable.”

The users rarely clicked the ‘Next’ button or an answer option before the asso-
ciated video stopped playing, only a few times, when they had already seen it 
before. This indicates they did not read the captions, whereas at least participants 
C and D were capable of reading. This could indicate that they prefer SASL over 
text at all times, but this was not checked during the interview and it could just as 
well mean they were curious how the phrases were signed. 

All four participants explained they thought the SignSupport concept could be 
very useful in daily life, especially to explain invisible things, such as ‘headache’, 
‘a blocked nose’ or ‘a few days’. They mentioned the police station and banks as 
other places where they would like to use it. When asked about if they would trust 
the system to correctly explain their answers to the hearing doctor, they said they 
had no doubt about it. User C said: 

“With this system you press a button and he knows if you have a headache. 
I think hearing people may want to use this system as well… get the right 
medication.”

Navigation controls
The screen with the introduction video showed only one button, to go the next 
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screen. The purpose of the arrow buttons to go further or back seemed to be clear. 
But the ‘Back’- button at the question screen returning the users to the previous 
question seemed to cause some confusion. The confusion was enhanced by the fact 
that one of the signs of the first question (“man, woman, you, which?”) seemed to 
refer to the arrow buttons that were placed next to the video (see Figure 41). 

Only by the end of the task, the set up of the multiple choice 
questions, with the answer videos next to the question was 
understood by the users. For instance, the question “Are you 
a man or a woman?” was completely misunderstood by both 
twosomes. They thought the associated answers (“I’m a man” 
and “I’m a woman”) referred to the doctor they requested in 
the step before that question.

The questions with ‘Yes’ and ‘No’ buttons underneath the 
video, which did not need the users to scroll to the side for 
answers, were confused with multiple choice questions. A 
couple of times the users seemingly expected answer options 
when clicking the ‘back’ arrow button, in the absence of a 
button to scroll to the right.

One of the questions of the prototype was “Do you have 
complaints about a specific part of your body?”. Answering 
that ‘Yes’ would show a an image of a human body at which 
the users could point out where the complaint was located 
(see Figure 30 on page 58). After a series of questions about 
the complaint (“What is wrong with it?”, “How much does 
it hurt”, etc.) the prototype would ask the users if they had 
another complaint concerning a specific body part. That 
question was repeatedly answered with yes, but for some 
reason both twosomes only selected the nose as an affected 
body part. The reason behind that was unclear, but probably 
they did not understand new loops were created every time 
they were asked to point out a body part. If that was the case, 
it is likely they thought it was an error and that they had to 
select the same answers as the first time to return to where they came from.

Icons
The functions of the arrow buttons and the smiley faces for ‘Yes’ and ‘No’ were 

explained at the start of the test, so only other icons are discussed now. Both 
twosomes used the replay button without hesitation. It is not known if they recog-
nized the icon, or that they guessed it function because it was  placed right in the 
centre of the video frame. The buttons with options for taking a picture, typing 
or recording (see Figure 28 on page 57) may not have been understood correctly. 

The interpreter used the words ‘telephone’, ‘typewriter’ and 
‘answering machine’ when describing the comments of the 
users. The video asking the users to make a choice between 
the three options explained the meaning of each button, so 
it could be that the interpreter did not look at that video and 
misunderstood the users’ comments. Based on the actions of 
user A, the meaning of the button to zoom out on a picture (a 
magnifier with a minus sign) was unclear too. As explained in 
the section “Figure with clickable regions” on page 58 there is a 
better option for this feature that does not require an icon.

Users A and B were asked if they would prefer the words ‘Yes’ 
or ‘No’ over the smiley faces. User A answered she preferred 
the faces, if she could see the facial expression.

Other visual design elements
Both twosomes mentioned they liked the look of the design, 
but did not explain why. They did mention however that they 
found the animated screen transitions too fast. It confused 
them in the beginning: 

User A: “One screen comes, than another and then again 
one, it was… quick!”
User B: “The timing should be normal, not fast!”

One user said after the test that the speed of the screen tran-
sitions was the reason she did not comprehend the way she 
had to navigate through the screens.

The choice for grey scale videos (see “Black and white” on 
page 54) was not appreciated:

User B: “Why was it black and white, why no colours?”
User A: “We want colour, then you can see more clearly”.

Sign language

Figure 41: It looks as if 
the horizontal motion 
that is part of the sign 
for ‘which’ refers to the 

arrow buttons next to the 
video. 
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User A commented on approximately half of the signed phrases. She did not 
know some of the signs, or thought the phrasing was wrong. For one of the ques-
tions her interpretation of the signing was right, but because of the non-literal 
translation of the caption, she got confused. The question “Do you know what is 
causing your complaints?” was captioned as “Do you know what is causing your 
problems?” because ‘problems’ was considered easier to understand for the semi-
literate users. The sign for ‘complaints’ always refers to disease, according to the 
participant. In her opinion it was used incorrectly. Clearly she did not understand 
the purpose of these questions yet at that stage, so it would be interesting to know 
if such confusion can be avoided by better introductions to using the system. 
Nevertheless, the other users also mentioned several times they were not sure 
about the meaning of the signing videos. User C mentioned the replay button as 
very useful because of that. Considering the things the users discussed during the 
tests and what they did with the interface, most of the time they actually must 
have understood it correctly. I think the confusion was mostly the result of the 
users not really knowing what they had to do for the test. One of the students 
that run the tests said that at other tests he had run for his own project (which 
also comprised software showing signing videos), the Deaf users did not seem to 
understand he was interested in their comments on the software, rather than the 
used SASL.

Test conclusions
Explaining an abstract product concept to Deaf participants in a user test briefing 
is not a good idea, or it requires even more care than was assumed for this test. 
Giving the participants a task not matching their real life was not successful 
either. A simpler task with a clearer goal would probably have worked better. 
Several research questions could not be answered because of uncertainties in 
the test. For future research it would be useful if guidelines could be created for 
usability tests with Deaf illiterate participants.

The SignSupport concept could become an important communication aid to Deaf 
people, if it would be appropriately implemented. Several usability issues were 
revealed as well as new research questions. Those are dealt with in section 4.7: 
“Suggestions for further development” and section 4.6: “New research questions”.

4.5 RECOMMENDA-
TIONS ON GOVERN-
MENT POLICY
The original assignment for this project asked for recommendations on govern-
ment policy. The research done for this project showed some issues that were 
directly caused by bad policy in the past. Other issues require a national approach 
and  government policy may be the best solution for those. People involved with 
Deaf-related government policy are probably already aware of the topics below, 
but perhaps the way I have come to these recommendations have some added 
value.

4.5.1 Deaf education
Lack of education and thus of literacy is one of the causes of the communication 
problems between hearing and Deaf South Africans (see “Deaf education and 
government policy” on page 29). Although since the end of apartheid the quality 
of Deaf education has improved, many Deaf children with poor parents do not 
benefit from it. There are not very many Deaf schools yet, so for many parents 
the transport to and from the schools takes too much time and money. This could 
be solved by creating more smaller schools, or employ signing teachers at normal 
other schools. The simplest and probably most efficient solution would be to have 
subsidized school buses take the children to and from school.

4.5.2 Educate the hearing 
about deafness
As one of the focus group participants mentioned, the interaction between Deaf 
and hearing could be much more pleasant if their would only be some more 
mutual understanding (see “Hearing people” on page 30). Currently, most hearing 
people do not know how to address a Deaf person, causing awkward situations 
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and a lot of miscommunication, notably at public services. Relatively cheap aware-
ness campaigns and educating hearing children about deafness could make a big 
difference.

4.5.3 Subsidized interpreter services 
Since there are likely not more than a few dozen SASL interpreters (see “Talking 
to the Deaf” on page 27) it is probably not considered an attractive career for many 
people. Considering the economic situation of most of the Deaf and the lack of 
subsidies, this should not come as a surprise. There are several critical situations 
in which it is essential that Deaf people are treated equally to hearing people. As 
long as Deaf are not addressed in their own language at courts, there is something 
morally wrong with the South African justice system. The same goes for medical 
treatment. The government should provide subsidized SASL interpretation in the 
health care sector. In at least some cases that may be even economically attrac-
tive, as health care workers could work much more efficiently.

4.5.4 ICT in public services
The great absence of computers at public services such as police stations, the 
home affairs department and public clinics (see  “Technology” on page 37) makes it 
impossible to do technical recommendations specifically for this project. Because 
of the lack of computers in such places, it was decided the Deaf should provide 
their own hardware (a cellphone) to use the SignSupport service. I found it 
strange to discover that in a country with good, modern infrastructure, ICT plays 
such a minor role in government services. As in nearly any sector computers have 
made work more efficient, it seems needless to say that it is worth investing in 
networks, software and training.

4.5.5 SignSupport subsidies
If the SignSupport development will be continued, content needs to be made. 
Initially it was considered to have the Deaf users and their hearing people friends 
and relatives create content (dialogue trees, signing videos and associated texts). 
While making and evaluating the prototype I found out that it can actually be a 
lot of work to do that and that it requires very precise signing to avoid misunder-
standing of the meaning of the video clips. Professional people must be involved 

to work on that. If no organisation can be found that is willing to financially 
support it, the government could consider assigning a social worker to that. Sign-
Support could be used to more efficiently utilize the current SASL interpreters 
and address the issues mentioned under 4.5.3. 
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4.6 NEW RESEARCH 
QUESTIONS
While designing the SignSupport concept, several questions for future research 
emerged. The user tests results also showed some topics that should be looked 
into before new designs are made.

4.6.1 General questions
•	 How big is the target group?
•	 Should further development take place on an international level?
•	 Who is willing to pay for the development and use of SignSupport?

One important but unknown factor is the size of the target group. With the esti-
mated 380 000 Deaf South Africans (see “Statistics” on page 28) there should be 
considerable target group for a new product/service. Taking their economic situa-
tion into account, it could be interesting to also address Deaf users in other coun-
tries. There must be other countries in which the Deaf have similar communi-
cation problems. After software has been developed, the costs to distribute it to 
other places is relatively low. Nevertheless, South African Sign Language content 
and dialogue trees will be useless in other countries. 

The relevance of this issue is closely tied the question of who is willing to invest 
in the development of the concept. If government subsidies will be granted, only 
South Africa should be addressed, whereas if an multinational company could be 
involved, it may be interested in the rest of the world too.

4.6.2 Technical questions
•	 What is preferred: a web based service or local installation on cellphones?
•	 How can bandwidth or storage be used most efficiently?

The current design assumes the Deaf go to the SignSupport website from which 
the content is downloaded step-by-step. The benefit of that is that it is easy to 
develop, because no programming for specific hand sets is required. There 

currently are several versions of several operating systems for mobile phones on 
the market: Symbian, Windows Mobile, the iPhone OS and Android. To distribute 
software without discriminating between cellphone brands, for all these oper-
ating systems software has to be made. Another benefit of a web-based interface 
is that users always have access the latest content updates and that it can easily be 
extended with more modules. Adding content will also be easier: anyone with an 
internet connection could access the database, so authors do not need to install 
special authoring software on their computers. A web-based service has two 
major drawbacks too: if the network signal is too low, the system is useless and 
the Deaf currently find data traffic too expensive. As mentioned in “Equipment” 
on page 68 that could be solved by having the pilot projects run on a cellphone paid 
with research money borrowed to the users, until data traffic costs drop. Alter-
natively, software could be develop to make SignSupport run locally on the hand 
sets.

For both scenarios it is important that the size of the videos is kept low. In “Video 
specifications” on page 54 some suggestions to achieve that are mentioned. One of 
the solutions was to turn the videos to grey scale. It should be found out if the file 
size reduction is enough to justify the loss of colour. Two of the test participants 
said that colour video would make the signs more clear.

4.6.3 Deaf user demands
•	 What special requirements can be set regarding interface design?
•	 How should the video captions be implemented?
•	 Can an introduction video shown by the SignSupport system suffice as a 

user guide?

The user tests showed that some features were misunderstood. It should be found 
out what type of interaction works best for the target group. The current design 
combines SASL video with iconic and abstract buttons. Would it be better to use 
only SASL? Is it feasible to make buttons showing small SASL clips instead of 
icons? Related to that is the significance of user instructions. Should the goal be 
to develop an interface that can be understood without any instruction, or is that 
just not possible? At the test, the users were instructed by the researchers and a 
video shown in the prototype, but still the users had difficulties with the inter-
face. It would be interesting to know if a good instruction videos, explaining all 
the screen items at the points they are introduced, would work better. If a test 
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could be done to verify that, the importance of good icon design could be evalu-
ated at the same time. Perhaps it does not matter at all, if the meaning of the 
icons is explained when they are shown for the first time.

Another usability issue mentioned at the user tests was the speed of the animated 
screen transitions (see the demonstration model on the disc and “Confirmation” 
on page 55). The animations were added to visualise the navigation and make it 
easier for the users to understand how the interface was set up. Research could be 
done to find out what the best method of visualising a usage flow is.

The prototype showed captions for the signing videos. In “Relate to Deaf culture” 
on page 52 this is explained. The captions seemed to create some confusion about 
the meaning of some of the phrases (see “Sign language” on page 79). For further 
development it could be useful to know if and how the captions could best be 
implemented.

4.6.4 Hearing user demands
•	 What do hearing users expect from the interface?

The current design provides the hearing user two options to create an SASL reply. 
A wizard can be used to quickly put together a standardized type of answer and 
a phrase book is available to provide more options (see 3.4: “Hearing user inter-
face”). In case of the medical consultation, the answer of the doctor can be more 
or less predicted. Does that also go for other situations? Is a wizard the best 
format for hearing users to create a response? Perhaps just a list of commonly 
used phrases for that situation is easier in use and easier to develop.

4.6.5 Pilot project
•	 How does SignSupport hold in real situations? 
•	 What situation should be addressed first?

If the SignSupport concept will be developed further, a realistic pilot project 
should be set up (see 3.6: “Further development”). A relatively simple but often 
occurring situation in which the Deaf experience communication problems 
should be chosen to create content for. I think the health care case used for this 
prototype was not ideal: it was complicated and required too much effort to create 
a realistic dialogue tree. Moreover, failures in communication caused by potential 

flaws in the prototype could also jeopardize the test user’s already affected health. 

4.6.6 Design for Deaf guidelines
•	 What other guidelines could be created for designing products for Deaf 

people?

The current set of guidelines shown on page 53 should not be considered complete. 
It is just a result of this project’s design process and can very likely be extended 
with other principles.
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4.7 SUGGESTIONS 
FOR FURTHER 
DEVELOPMENT
The answers to the research questions above will likely result in a lot of new ideas 
for further development of the concept, but the evaluation of the current design 
already showed some pointers on how to improve the interaction. The ideas 
shown below also include ideas that came up in the design phase but were not 
further developed to save time.

4.7.1 General tips
For projects similar to this, I would like to recommend the context mapping 
methods. As explained earlier in this chapter, context mapping can deliver a very 
useful mix of different types of data. Since the explorative phase of this project 
has ended, further development should be based on research aimed at more 
specific areas.

The co-design approach will likely remain useful in any subsequent development. 
This project showed the use of having frequent contact with members of the 
target group. If development will be continued, I think frequent testing of simple 
prototypes would be very useful. The time spent on making the prototype used 
for the usability test of this project was not proportional to the test purposes. If I 
had not been back in The Netherlands already, I would have preferred earlier tests 
with less elaborate models.

I heartily recommend anyone involved in product development for a Deaf target 
group to learn sign language. Besides the reasons mentioned in section 4.2.3, it 
was a lot of fun.

4.7.2 The scope of the concept
The main purpose of SignSupport is to improve communication between Deaf and 

hearing people. As explained in section “Hearing people” on page 30, just teaching 
hearing people how they should behave when dealing with the Deaf (they should 
show their faces, not cover their mouths, etc.) could help as well. Such tips could 
be integrated in the interface for the hearing users. More complete support for 
Deaf users could also be considered. In case of the doctor’s consultation case, one 
of the problems of the Deaf is that while they are sitting in the waiting room, 
they do not know when it is their turn. Signed explanations combined with text 
or voice recordings for the attending nurse could perhaps be of help in such situ-
ations.

Currently the interaction between the users and the system is based on Deaf 
people providing the hearing with information and the hearing returning some 
response in return. That response could be a medical diagnosis, but also an item

4.7.3 Deaf user interface
The user tests showed some confusion about the functions of the ‘previous’ and 
‘next’ buttons. As mentioned in section “Stick to your own rules” on page 53, it was 
known that the behaviour of the button could be considered unusual. That could 
be solved  to make a clear difference between the location and/or design of the 
‘previous’ and ‘next’ buttons to go from one question to another and the currently 
similar arrow buttons used to scroll between answer options (see Figure 26 on 
page 56).

Another solution to the unclear navigation could be to completely change the 
way the multiple choice answer options are shown (Figure 26). Currently the user 
has to scroll from one answer option video to another, because they do not fit on 
the screen all at the same time. There could be found another solution to change 
the content. It would be preferred if there would be more consistency with the 
other ways that are used to answer question (such as clicking the ‘Yes’ or ‘No’ 
button). During the usability test it appeared that in some occasions the users 
were looking for the answer options outside the screen, whereas the buttons were 
already shown immediately under the question video (see also Figure 27 on page 
57).

One of the hearing people who tried the prototype while it was being developed, 
suggested that it would be nice if Deaf users could somehow see how many more 
questions they have to answer before they are done. This could be very hard, as 
the dialogue tree may contain an unknown number of loops, depending on the 



85

Deaf users’ answers. Nevertheless, it makes sense to give the users at least some 
idea of the time that is needed to go through the questions.

Illiterate users cannot be expected to remember the SignSupport web address. 
They must be assisted in finding the site. In case it will be implemented as locally 
installed program, the users will need assistance with installing it. The Big Board 
concept that is currently being made at UWC could be used for that. It is a board 
showing downloadable programs for cellphones. To install one of the programs, 
users must enable Bluetooth on their cellphones, and hold it near the program’s 
depiction on the board.

In section 3.3.3: “User authentication” the issue of protecting user data with 
(graphical) passwords was discussed. If the SignSupport concept will be imple-
mented, a solution to protect the data most be chosen or developed.

4.8 CONCLUSIONS
Context mapping research and the co-creation approach turned out to be a useful 
combination for this project. The SignSupport concept that it lead to, could 
satisfy a huge demand for clear and fast communication. Together with the above 
mentioned research and design challenges, that should be a good incentive to 
continue development after this graduation project. Many of the design issues 
found in the user tests could be solved with some small adjustments, but testing 
also showed some usability problems that seemed to be related to the struc-
tural layout of the interface. Therefore it would be best to gather requirements 
on a structural level and start redesign from scratch. The recommendations for 
further research should form a solid basis for that.
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Images
Unless specified otherwise in the captions, all imagery in this report is created by 
the author.
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