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Workshop 1
Participants: One hard of hearing and two deaf 
persons. They are coded as F, G, and H in the 
respective order. 

The first workshop was devoted to finalising screen 
designs, that is, to amend paper models of the 
interface. Ideas from the brainstorming session were 
illustrated in the form of seven different screen 
layouts. This was to share work-in-progress with 
participants and to allow participants to cut and 
paste elements to and from interface templates in 
order to explore new alternatives. There were three 
noted issues to be explored: the placement of the 
signer, colours, and use of symbols. 

When participants considered the placement of 
the signer on screen, they started by discussing the 
background. They liked a solution in which there 
was an image on signer’s background: 

F.	 The signed videos with plain backgrounds do not 
invite to follow what is being signed.

G.	 Blank backgrounds does not even arouse my 
interest to follow the signing, 

F.	 The background can’t be too dark however. 
It’s tiresome to follow a signer against a dark 
background. It is like watching TV in a dim room. 
It makes your eyes tired.

G.	 Nor can the image be directly behind the signer. It 
makes the signing hard to follow.

F.	 I think it would be better if the image could 
somehow dissolve on the background. You can do it 
easily with Photoshop. Can I show you? [He then 
takes the laptop and draws an example onto  
a computer screen.]

One of the first issues the participants addressed 
was how to place signing and text on the page. One 
of them signed: 

H.	 Which one is the default language? Signing or 
text? I think they should be egalitarian. The text 
cannot come before signing.

G.	 I think signing should be there always. If you 
want, you can close it down and then read the text. 

H.	 Or there could be an option. When you 
hover-over, two symbols would appear that would 
let you to choose which one you want to use [text 
or sign video].

F.	 Mew … maybe there could be subtitles.
H.	 What if you only want to read the text?
G.	 There could be an option in the control bar that 

goes on and off as you hover-over. I mean that 
you can have the option there to read the text if 
you want to. 

As we discussed the designs from the workshop, the 
following issues were identified as most important: 

Symbols and colours 1.	 should be used to visualise 
and categorise information. 

Images2.	  should be used to provide the context 
for information being communicated so that 
one can get a holistic understanding of what 
is being signed. 

A signer 3.	 should be clearly placed so there is no 
disturbance with the background, but still it 
should dissolve seamlessly with the rest of the 
interface elements, naturally with its settings.

Workshop 2
Participants: Two deaf persons with dyslexia who are 
referred to as I and J. 

The second workshop was held with two dyslexic 
Deaf participants. The purpose was to test the 
results of the first workshop with dyslexic users as 
well as to prototype basic interaction design for 
the web site. Dyslexic participants felt that the 
results of the first workshop were too colourful 
and restless. They also wished for less elements 
on the page making it easier to concentrate on the 
task at hand: 

I.	 Too strong colours and those elements at the bottom 
make the page restless. Otherwise I like it. it is 
simple but the same time inviting and interesting. 

Different colour schemes were tested to find a 
palette pleasing for participants; one that was 
restful, that is, allowing one to concentrate on the 
content. The participants felt that text next to the 
signer was distracting:

J.	 If there’s text next to a signer it shouldn’t be too 
dominating. If it is, it distracts. The font size 
should be small. Otherwise I like big font sizes. It 
makes it easier to read. 

I.	 Yeah. I like those pages where I can enlarge the 
font size to a good size. My fluency to read varies 
from one day to another. Some days I like to read 
small fonts where as some days big text sizes 
work the best.
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It is apparent from the comments above that text 
sections next to a signer were distracting. This 
creates a paradox: the text should be on the screen 
in a manner that it is related to the signer, and at 
the same time the text should not disturb signing. 
Participants expressed that even if one would be 
able to switch off the text box it is still no good: 
the site should be pleasant to follow from the very 
beginning. The solution was to place the signer on 
the centre of the screen, and place a symbol next 
to the signer from which one could click for text 
to appear. Alternatively, the text should be placed 
below the signer so that it does not compete with 
ones attention. Participants also thought that 
subtitling of the sign video was a possible solution. 

After the workshop the dyslexic participants were 
emailed with two sets of amended screen layouts. 
When these participants were happy with the 
result, a rough prototype of the interface was 
created and tested with participants from both 
workshops. The participants also expressed that 
there should be only one primary image, and the 
remaining images and text could be relatively 
small; that is, not drawing one’s attention, and 
distracting one from following the sign video. 

5.3.3 Co-designing prototypes
Designing is the phase where a designer steps 
back to actual design work. A working prototype 
was created based on drafts resulting from the 
workshops. To ensure the solutions would fit 
with Deaf culture, real-time feedback was given 
from a Deaf web designer over two weeks. The 
conversation was arranged through email and 
instant messaging in which design ideas and 
working prototypes developed for Wordpress 
publishing platform were shared. This made 
it possible to experiment with already existing 
plugins and open source tools that are available for 
everyone for future web developments.

The biggest concerned raised during the 
interaction design was how the signer should 
appear and how the navigation of sign videos 
could be enhanced. The Deaf designer was given 
a day to film different approaches and styles. The 
question was how the signer should be introduced: 
should it be there already, should it fade in, or 
walk into the screen? In other words, what feels 
the most natural in starting conversation with the 
user in a particular context. 

The second issue of the interaction design was the 
role of visual aids. The designer proposed the use of 
diagrams and icons – such like power point slides – 
which would enhance the understanding of the sign 
video and make it more engaging. The would give 
context and meaning for the topic being discussed. 
The prototype was modified until both the Deaf 
designer and the workshop participants were happy 
with the interface and found it easy to use.

5.4 Summary
In this chapter, the participatory design phase 
has been reviewed. The three main stages in the 
process were contextual inquiry, identification, and 
integration phase. The whole participatory design 
process took a year and a half, and involved eleven 
members of the Deaf community. All of them took 
part in the card sorting exercise and interviews, 
and seven of them attended the activities at the 
integration phase. The prototype that resulted from 
these sessions is illustrated in the next chapter.
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Chapter 6

REVIEW of Knack.fi
This chapter reviews the prototype of Knack.fi 
web site in terms of content, functionality, and 
look and feel – the result from the participatory 
design process. Recommendations for future web 
site developments are discussed in the next chapter. 
Therefore, this chapter will not go into details 
of culture specific features but rather it will give 
an overall description of the resulting design to 
draw a better picture of the design outcome of the 
participatory research. The prototype presented here 
is a hypothesis of the kind of interface that brings 
enjoyment to members of Deaf community based on 
their ideas developed in workshops. The prototype 
is a design outcome that the participants found 
engaging as well as easy to use and understand. 
Though some of the features described here are still 
to be implemented, all of them have been tested.

Technology. The site was designed in php and jQuery 
for Wordpress publishing platform. The project 
also utilised jQuery based videoplayer, Flowplayer 
and related jQueryTools as they provided the tools 
needed to meet the requirements of participants: 
(1) the tools are designed to present content to 
the reader in an easy and visually pleasing manner, 
improving usability and responsiveness of a site 
without compromising accessibility; and (2) they 
are relatively light and can be used without huge 
comprises in terms of site performance. 

Information hierarchy. In addition to the home page, 
the information hierarchy of the site consists of 
three main sections: play [leikkiä], learn [oppia], and 
feel [tuntea] as illustrated in Figure 30 that shows the 
front page of the site. These simple but descriptive 
labels were the most common words to appear in the 

card sorting task in which users were free to label 
the categories they had formed from piles of images 
and words (Fig. 28, p. 45) . Under these categories 
there will be videos filmed by groups of Deaf people 
that show ways to learn rhythm through mimicking 
animal movements, plays for children to practice 
rhythm, and situations in which Deaf tell how they 
feel rhythm in their day to day life. The front page 
provides links to a rhythm game and documentary 
that were also developed for the project.

Navigation. There are four navigational systems 
within the site. The navigational systems surround 
the signer, making it easier for him/her to point 
at different sections of the site as each of the 
navigational items has a unique spatial direction 
in relation to the signer (i.e. top left or bottom 
middle). All the navigational elements respond to 
user’s mouse movements: they are animated when 
one hovers over them. 

Main navigation1.	  is placed on the top of the 
page so that it will be easily recognised. 
It displays an icon for each category item 
and label attached to it. A feature that Deaf 
participants mentioned and yearned for 
repeatedly during the participatory design 
process was a visual clue to immediately draw 
one’s attention to main navigation. Therefore, 
when a user enters the web site, all four 
navigational items slide down from the very 
top of the screen. 
Sub-navigation 2.	 to content videos is placed 
below the signer. Once one clicks a 
content video icons, an overlay playing the 
corresponding video appears (see Fig. 31). 
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Sign video navigation3.	  helps users to follow what 
is being signed. As the signer signs, a visual 
presentation appears next to him/her which 
helps the user to navigate within the video clip 
to different cue points within the clip.
Information navigation 4.	 includes icons to contact 
us page, sitemap, and project info. They are 
placed on the top right so that they can be 
accessed on all content areas within the site. All 
the pages are overlaid so that users can easily 
return to the page or section they were on.

Signer. On every category page there is a signer that 
guides the user through that section. These sections 
start with a short sign video: a signer asks a “Did 
you know” -question about the topic at hand. The 
video clip is randomly drawn from a pool of five 
different clips. Once the clip is over, a navigational 
menu appears next to the signer. It links to the 
remaining videos, helping the user to navigate 
through the signed clips. These include the rest 
of the “Did you know” -questions, and a guidance 
video on which the signer explains what one can do 
on the site. Every time a new video is launched, the 
navigation shrinks to the top so not disturb the sign 
video visually. If the user wants to watch another 
video while the signer is still signing, the user can 
expand the navigation back to its full-size. The 
space on the left is also used to support the signed 
message by showing images, diagrams, and item lists 
of what is being signed. 

Look and feel. The visual style of the site aims to 
be clear and calm but yet visually interesting. The 
participants did not feel at home with sites using 
a white background, but rather longed for nature 
like, tranquil atmosphere. The background colours 
are muted so they would not visually compete with 
the content items such as the signer. To visually 
distinguish the different category sections from each 
other, they are colour-coded (as seen in Figures 30, 
32, 33, and 34). All the categories will also have a 
different signer to give them a distinctive personality, 
and consequently, make different sections distinctive 
and memorable. Behind the signer there is a category 
image that portrays different people in rhythmic 
activities to further enhance the visual distinction 
and to create a mental image of each category. 
However, this image changes if the space is needed 
for additional visual guidance such as a diagram or an 
other image during a sign video.

Settings. The participants were sensitive regarding 
font size: it should not be too big to disturb signing 
nor too small if they wished to read the text. The 
dyslexic participants particularly expressed that the 
optimal font size varies from day to day: when they 
are tired for example, they wish for a bigger text size 
but sometimes a small one is better. Moreover, the 
colour and contrast of the text and background made 
a huge difference in their ability to read. Therefore, 
a customisation option was designed to allow users to 
select the settings that fit their personal needs.

Home page of Knack.fi web site.Figure 30. 
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Overlaid content video.Figure 31. 

To feel section.Figure 32. 
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To learn section.Figure 33. 

To play section.Figure 34. 
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Chapter Seven develops design recommendations 
for future web developments targeted for Deaf 
users. The recommendations are developed on the 
basis of the user research and confirmed by earlier 
studies on Deaf culture and cross-cultural interface 
design. Both the user research and literature has 
illustrated that not everyone in the Deaf community 
fits the cultural pattern precisely, but there is enough 
regularity to identify preferences. Presented are 
some of these identified tendencies to enhance 
Deaf people’s user experience. They are collided 
into design recommendations using Jordan’s (2000) 
Four-Pleasures framework. 

Some of the recommendations may also apply to 
hearing people; thus, the recommendations should 
not be treated as a list of differences but rather as 
a list of issues to be considered when designing 
for the Deaf community. This from-minority-to-
mainstream-thinking also implies that Deaf people 
– whose language is based on visual gestures and 
movements – are more sensitive to visual elements. 
Consequently, they have a smaller tolerance for 
clutter and discontinuity in design. This may also 
bring a new perspective in designing for other user 
groups such as for elderly and dyslexic users who are 
visually oriented due to short term verbal memory.

Even if many of the recommendations are in line with 
general usability guidelines, it is important to realise 
that the needs of Deaf users differs somewhat from 
mainstream users. Even though Deaf people do not 
face as strong physical barriers in accessing content as 
blind and weak-sighted people do, there are mental 
barriers that may be as limiting. For example, a 
written replacement for audio content is not enough: 

the lack of confidence in writing skills may prevent 
taking part in text-based discussion forums, inability 
to use one’s mother tongue may cause frustration, 
and unclear guidance may prevent using the site. 
Additionally, this study has demonstrated that the 
style in which information is told was important to 
Deaf users: it determined if they were engaged and 
willing to explore content of the site. 

What is more, there are countless design solutions 
and features needed in each project varies depending 
the goal of the site and its content. The recom-
mendations listed here do not cover all the possible 
needs but the ones encountered during the users 
research. Neither do they function as a checklist as 
no design can cover all pleasures. However, they act 
as a list of issues to be thought of when designing 
web sites for Deaf culture so that Deaf users would 
enjoy using them. As a result of the participatory 
design research analysis – confirmed by knowledge 
drawn from earlier research and literature – the 
following pleasures were identified specific to the 
community of Deaf users: 

7.1 Physio-pleasures
This refers to the ability to work effectively on a 
web site and to access its content; that is, the ability 
to use a system completely. For Deaf users too long 
passages of text, unclear navigation, and lack of 
visual cues cause frustration. 

7.1.1 Access to sound – visually 
For Deaf people, the most obvious accessibility 
issues is access to audio content. However, a pure 
transcription of the sound does not give the same 
experience as the original format. One should think 

Chapter 7

RECOMMENDATIONS
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of visual presentations of sound, such as sound waves 
or illustration, to produce equal access to auditory 
content. These could function as ideophones in sign 
language that describe sensations.

7.1.2 Scannable content
Deaf people face difficulties using deep information 
structures. Use of images and symbols help in 
interpreting information and creating a holistic view 
of the site and its content i.e. through displaying all 
content items in the form of icons or images rather 
than deep verbal structures. If text is used, carefully 
planned layout helps the visual reader: headers, 
bullet lists, margins, and indentation can be used 
to make text more interesting and scannable. The 
visual distinction between different categories within 
the site can be reinforced through the use of colours, 
images, and icons. 

7.1.3 Content on demand 
The participant yearned for engaging but 
simple designs, and an interaction model that 
is responsive to mouse movements. Light box 
application, or other ajax technologies, capable 
of creating layered content can be used to create 
a visual information architecture in which one 
cannot get easily lost. This interaction model 
helps in creating content that interacts with users 
and is displayed on demand. 

7.1.4 Balance between content, foreground, 
and background
Compared to low context cultures such as most 
Western cultures, high context cultures – including 
Deaf culture – have a higher sensitivity to a balance 
between different elements. Similarly, this study 
has implied that surrounding elements inform Deaf 
users as much as the message itself. Thus, special 
care should be taken to produce a harmony and 
wholeness of the site: background and content 
should support each other. Guidelines should be 
created for all elements and photos to guarantee 
unity of the design.

7.1.5 Visual support for a signer 
Participants expressed that a background image 
behind a signer invites one to follow what the 
signer has to say. Today, more and more sign videos 
on web sites are filmed against natural settings 
rather than plain studio backgrounds. This may 
result from the increase in home made sign videos; 
or the increase of bandwidth, which allows sites 
to include more movement and details on the 

screen without compensating in video quality. 
Regardless, the background gives more contextual 
information to users than plain colour. If the 
background is to interact with the sign video, it 
can be done through the use of chroma-keying 
and cue points. In addition to videos, other visual 
elements such as still images and diagrams can 
be used to add contextual information. However, 
participants found that the image should not make 
signing harder to follow: the background behind 
hand movements needs to be clean and simple, 
preferable monocolour and limited contrast. They 
found the background image pleasant when it 
seamlessly blended with the rest of the background, 
not visually competing with the signer but still 
being big enough to be easily seen. As an interface 
restricts communication to two-dimensional plane, 
it is more difficult to follow signing shown on a 
screen than in natural space. 

7.1.6 Colours
The participators abhorred white, corporate 
looking sites. They enjoyed seeing colours. This 
is partly do to the fact that a signer against white 
looks pale and does not provide enough contrast 
between the background and the skin colour in 
northern latitudes. However, in contrast to general 
accessibility guidelines, there should not be too 
much contrast between text and the background as 
it makes reading harder especially so for dyslexic 
people. Alternative style sheets can be used to cater 
people with different visual capabilities such as to 
increase contrast for people with low vision.

7.1.7 Symbols and icons
Previous studies have shown that the combination 
of icons and text is the most effective navigation 
method for Deaf users. Similarly, participants in 
this study found icons the most enjoyable means 
of navigating if they were aesthetically pleasing 
and intuitively understood. Moreover, if used 
consistently, icons can enhance the recognition of 
different sections of the site from each other and 
help in scanning content within a page. However, 
they should be used only for the most important 
content elements on a page so that they do not 
create unnecessary visual clutter that slows down 
the scanning of a page.

7.1.8 Signing guide
Deaf people are more interested if information 
is relayed by another Deaf person than if it is 
told by other means such as writing. The design 
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research illustrated the need for a person to provide 
information about what one can do on a site. That 
said, the signer should not make platitudinous 
remarks but to invite to explore more. While 
signing, the guide should point to different content 
parts on that page. An engaging signer that guides 
users throughout the site may not improve usability 
in its traditional terms as a good interface should 
be intuitive to use. However, one needs to keep 
in mind that Deaf people are used to face-to-face 
communication. The guide helps in bringing 
cultural value to Deaf users, and thus makes it more 
attractive to them.

7.2 Socio-pleasures
This refers to pleasures gained from social 
interaction as well as to pleasures gained from the 
possibility of being heard and informed.

7.2.1 Global friends
Deaf gain huge pleasures from being able to contact 
their friends across the globe. The Internet creates 
an alternative social space where Deaf users can 
access and exchange information instantly as well 
as stay in touch with their peer groups. In terms 
of information exchange, the web allows Deaf 
people to break from the constrains of their local 
social environment in which one has to travel 
long distances to meet the other members of the 
community. Before Deaf exchanged and gained 
information solely by attending Deaf clubs, but 
today the ability to read, write, and sign by using 
digital devices is reducing the need of clubs as 
information channels. Thus, systems that facilitate 
this interaction on the Internet, would bring 
pleasures for Deaf users. 

7.2.2 Video applications 
Social media sites such as Facebook are becoming 
adopted by Deaf users. Though text-based systems 
have been liberating for the Deaf community, 
writing does not give the freedom of expression 
in one’s mother tongue for sign language 
users. Participants felt that open source video 
commenting system such as Seesmic and Kaltura 
available for Wordpress were not good enough: 
(1) they did not offer Finnish translations, and 
(2) the blogging interface was clumsy to use. 
Though, developing new tools was out of scope 
for this design project, these tools would be worth 
experimenting for future development. They would 
offer the Deaf people the possibility to take part in 
online discussion in their mother tongue.

7.3 Psycho-pleasures
This refers to psychological pleasures that 
an interface offers. These pleasures include 
the satisfaction felt when a task is successfully 
completed and the emotional responses towards 
aesthetics of an interface.

7.3.1 Visual feedback
Instant visual feedback helps Deaf users to 
understand information and navigate on the site. 
However, constantly moving animations or scrolling 
text should be avoided. Deaf users find it difficult to 
focus when distracting movement cannot be turned 
off. If scrollable and animated content is used, there 
should also be an option to stop it. No more than 
one moving element should be used at a time. 

7.3.2 Presentation of Deaf people
Deaf users are naturally keen observers of physical 
traits, and thus, the way people are presented should 
be well planned. Even if the presentation depends 
on a genre, goal, and target audience of the web site, 
one should consider the following:

Emergence•	 . How the signer appears on the 
screen and disappears from it? Is the signer 
already presented or does he/she walk into 
the screen? What style delivers the right 
atmosphere?
Clothes and accessories.•	  What is the signer 
wearing? Do the clothes and accessories 
match with the colour scheme of the site? Can 
different accessories be used to distinguish 
different types of content from each other? 
Actors•	 . Who is signing? Different persons 
can be used to present different types of 
information to visually and stylistically 
distinguish different sections of the site.
Signing style. •	 How is the information being 
signed? Is the signing in a storytelling or 
matter-of-fact style? On the basis of this 
study, Deaf users seem to appreciate highly 
personal, vivid, and joyful signing. This 
reflects the natural communication style in 
Deaf culture which relies on face-to-face 
encounters and interpersonal style.

7.4. Ideo-pleasures
This refers to the way people see and would like 
to see themselves including the values the product 
embeds. In the case of the Deaf community, an 
interface brings pleasures if it provides Deaf users 
with a feeling of being part of the culture and an 
ability to be proud of their heritage.
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7.4.1 Fluent signers 
Deaf feel more confident if information comes in 
the form of stories told by another Deaf person. 
Thus, the pleasure gained from watching sign videos 
depends both on the way stories are told as well as 
the position of the signer in the Deaf community. 
Signers clearly needs to have sign language as their 
mother tongue; signers should not be representatives 
of main stream culture to whom sign language is a 
second language – signing skills not being as fluent 
as that of Deaf people.

7.4.2 Faces 
Deaf gain pleasures from being able to recognise 
other member’s of the community: it reinforces the 
feeling of Deaf identity. One of the important aspects 
of Deaf culture is the importance of people’s faces. 
Even signed names are based on one’s visual traits 
(Rainò, 2004). When a person is presented on a web 
site, whether as part of text or signing, the name 
should be accompanied with an image of that person.

7.4.3 Dominant signing
The lack of alternatives to audio content causes 
frustration but so does the inability access one’s 
mother tongue annoy Deaf users. Being proud 
of sign language is one of the biggest pleasures 
for signers. Yet, the participatory research 
demonstrated a paradox: the participants stressed 
the importance of having a signed video even if one 
does not necessarily watch it. Participants repeatedly 
expressed the need to have access to one’s mother 
tongue as it signifies recognition of sign language 
that has been downplayed and unrecognised for 
decades. This has two implications:

Signed video should not be used only as a •	
substitute for text. It should be celebrated, and 
placed equally with written content. 
Signing should be clearly visible on the home •	
page not only because large video size is easier 
to follow but as it signals that sign language has 
been fully recognised. 
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This thesis has reported a research and development 
process of KnacK project’s pilot web site Knack.fi for 
people with a hearing loss. A challenge was set to 
design an interface that would meet the real needs 
of Deaf users. This is because the web sites that 
fully met accessibility criteria – and sometimes them 
especially – did not attract Deaf users. The purpose 
of this design study was firstly to identify affordances 
which convey the Deaf way of doing, seeing, and 
representing; and secondly, embed these into design 
features that Deaf find buoyant. In order to develop 
recommendations for future web developments 
for Deaf users Jordan’s (2000) Four-Pleasures 
framework was used to categorise these features. 
The preliminary work reported in this thesis is a  
first step in that direction.

The design process showed that even if visually 
engaging content was the key for liking an interface, 
ease-of-use and speed were as important factors for 
Deaf participants. It became evident that participants 
yearned for visual guidance, but not at the cost 
of clarity of an interface. They did not appreciate 
highly experimental web sites such as the ones which 
utilised 3D space or landscapes for information 
space: the participants found them confusing and 
cluttered. Instead, they favoured and used sites which 
they found easy to navigate and understand, and that 
responded instantly to their actions. Even if visuality, 
usability and responsiveness may seem separate 
entities, they are strongly linked: Firstly, participant 
repeatedly expressed their desire for instant visual 
feedback such as icons that animate once they hover 
over. Secondly, participants stated that the use of 
signing guide helped them to navigate on the site and 
to understand the structure of the site better.

The literature review described the characteristics of 
sign language to draw spaces and processes in a detail. 
The language itself functions in a three dimensional 
space that allows one to exploit and mimic real 
world settings. On the basis of the visuo-spatial 
features of sign language, visual processing may be 
even more dominant for sign language users than 
for mainstream culture – even if visual thinking 
is embedded in every culture. Visual languages 
have predated the development of textual ones. In 
combination with textual descriptions, visualisations 
are used to make information more accessible to 
human intuition: textual presentations are frequently 
accompanied with pictures that exemplify the ideas 
contained in text allowing the viewer to discover 
relations and characteristics that are hidden in the 
textual descriptions (Marriott & Meyer, 1998). 

On the Internet people expect to find information 
quickly, effortlessly, and concisely. Thus, in the 
context of designing an interface, one should 
think of ways to enhance the effectiveness of 
communication so that it can be delivered naturally, 
but at the same time powerfully. For Deaf users this 
means features that support their visuo-gestural 
language in a two dimensional plane i.e. use of icons 
on navigation; photos to illustrate the context of 
signing; colours to visually differentiate different 
sections of the site; and visual responses to mouse 
movements to clarify functionality.

8.1 Satisfaction 
Three main objectives were presented for the 
participatory research: (1) to identify culture specific 
needs of Deaf people that an interface needs to 
meet; (2) to integrate the identified needs into a web 

Chapter 8
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interface; (3) to develop design recommendations 
that extend traditional accessibility guidelines to 
include not only physical but also social, ideological, 
and psychological needs of Deaf users. In the 
following section the fulfillment of each of these 
goals is addressed. 

1. Identification of culture specific needs. The 
acknowledgement of reflective level required in 
understanding historical context of Deaf culture. 
It also helped one to understand why it was so 
important for Deaf participants to have sign 
language on a web site: even if most Deaf are 
able to read perfectly, the history of oralism and 
century long struggles surrounding the right to 
use sign language, has ensured this issue to remain 
sensitive. The participants strongly expressed 
that the term accessibility heavily depends on the 
person who defines it. For them it not only mean 
access to content and functions, but also access 
to their mother tongue. Therefore, it should 
not be secondary to text on a site: the use of 
sign language as a dominant feature signifies the 
acknowledgement and acceptance of Deaf people 
as full members of society.

2. Integration of culture specific needs. This research 
has gone beyond surface design elements to study 
which features are meaningful for Deaf people. It 
addressed the substantial limitations of previous 
work, targeting high-level goals and real needs of 
Deaf individuals. No hypotheses were set in the 
study goals to limit this design research, but rather 
it was set open to themes to be raised by participants 
during the design process. 

3. Recommendations. Jordan’s (2000) framework 
provides a way to look beyond physical and 
cognitive needs of Deaf users to include sociological, 
ideological, and emotional needs. This reflection 
of people’s values and tastes is a perquisite for a 
meaningful interface as discussed earlier in this 
study. As noted in Chapter Two, the Deaf experience 
consists of both sociological and biological factors: 
some of the issues may be related to sign language; 
some to difficulties in hearing; and some to shared 
history and values. 

8.2 Contribution of the study
This participatory design study confirmed the 
findings of earlier work on user experience of Deaf 
people. It also suggest that Deaf people’s interface 
preferences resembles the ones found in high 

context cultures in general. Inline with studies 
conducted in Japan (Natamame et al., 2006) and 
in Spain Fajardo et al. (2008a), the participatory 
design activities and interviews showed clearly that 
Deaf users long for visual cues rather than semantic 
information to navigate on the Internet. Similar 
to the stereotypical members of low context and 
holistic cultures (see Würtz, 2005; Barber & Badre, 
1998; Marcus, 2001), the Deaf participants were 
likely to use more images and less text as well as 
favoured approaches that mimicked human presence 
and communal values. There were also similarities 
to findings by Dong and Lee (2008) and Nisbett 
and Norensayan (2002) on holistic cultures. Firstly, 
Deaf participants longed for the visual display of 
all content items, which indicated that they scan 
a page as a whole. Secondly, participants were 
sensitive to even tiny changes on the visual layout 
of screen space and colour palette, demonstrating 
their sensitivity to the balance between foreground, 
background, and content.

Previous studies on user experience with Deaf 
people have examined how effectively Deaf users 
are able to navigate and find information on web 
sites, or how intuitively they understand individual 
elements such as icons, text, or signing on a web 
site. This study is inline with the findings of earlier 
studies conducted in Japan (Namatame & Kitajina, 
2005; Namatame & Kitajina, 2008) and in Spain 
(Fajardo et al., 2006, 2007, 2008c): (1) fancy design 
ideas are not easily captured by the hard of hearing, 
and (2) for navigation the use of icons accompanied 
with labels is the most effective means for helping 
Deaf people navigate on the Internet. Pervious 
research on Deaf interface design, however, has 
only touched the outer levels of design without 
investigating the deeper structures involved 
including the ideological role of sign language 
and its role in guiding the user. This study has 
demonstrated that material elements of an interface 
do not bring value on their own. Rather, it is 
the meanings an interface bring forth to users – 
through visceral, behavioural, and reflective levels 
of interaction – that are worthy. They form the 
overall user experience. Yet, no research on Deaf 
user experience on the reflective level – which is 
the most deepest level of interface design – has 
been conducted before.

The recommendations of this study are to guide 
future web developments. One of these is the 
redesign of the Finnish Association of Deaf’s web 
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site, which will commence in the near future. 
The findings from this research can inform the 
development process as Deaf participants found 
it “hearing”, not engaging, and unpleasant to use. 
Even minor design changes could enhance the user 
experience for Deaf people. This includes making 
interfaces more engaging and more intuitive to use. 
Based on this design study, this study recommends 
the following three things:
 

Informative images to illustrate written content •	
that now is heavily text driven. The images 
should tell stories, and bring about issues that 
are important to people with hearing loss. 
These issues include sign language, Deaf 
people’s cultural history, and being and doing 
together with other Deaf people. 
Dominant signer that is large in size to engage •	
a Deaf visitor. 
Clearer visual distinction between different •	
sections of the site; for example, through use  
of colours and icons.

Overall, this study has made two contributions. 
Firstly, it has demonstrated that the unduly 
narrow focus on accessibility has undermined 
user experience. The narrow focus of accessibility 
standards and usability-based approaches have 
tended to take a limited view of human needs 
underestimating cultural factors. This thesis has 
shown that social, ideological, and psychological 
issues rising from Deaf culture are as important 
aspects for user experience as physiological ones. 
The results of this study are consistent with 
previous cultural studies, but they have not been 
implemented in previous web interfaces targeted 
towards Deaf users. Secondly, an overview of 
design implications was developed into recommen-
dations that were supported by the findings from 
the design research as well as previous studies.

8.3 Limitations of the study
The result of the participatory research is closely 
tied to the opinions of Deaf users and their 
experiences with web sites. Still, the involvement 
of users does not guarantee the development 
of meaningful artefacts. There are two major 
drawbacks of the open participatory method. Firstly, 
the limited scope of this thesis makes it incapable to 
examine each individual feature in-depth. Secondly, 
there may be several issues that the study has not 
touched upon: the participatory design methods 
relies solely on participants to bring about the issues 

they are concerned with. Nevertheless, agendas 
given by members of the culture are ones that they 
are concerned with, and thus, important to them. 
Thereby, it can be assumed that these are the issues 
which contribute to an interface becoming cherished 
by Deaf users. 

The participatory design approach was suited for 
this type of research. It made the whole design 
process accessible to community members enabling 
the study to transcend it in ways the participant 
found buoyant. As opinions were part of the design 
process, the participants’ viewpoints were not left 
at theoretical level but put into practice. That is, 
the design outcome provided a visual example of 
how the cultural features should be implemented 
to meet the needs of Deaf users. In addition, 
the observations and knowledge gained as well 
as the research methods developed in this study 
are utilised in in-house training for the Finnish 
Association of the Deaf. 

However, more in-depth research should be 
conducted for individual features in order to gain 
more reliable research results. That said, one should 
keep in mind that overall user-experience is always 
a result of components that rely on each other, 
and thus, the modification of one may alter the 
perception of the other. This is the case especially 
for Deaf people who are holistically minded: they 
have the tendency to see foreground and background 
together, contrasting to the analytical mainstream 
Western culture that tends to separate individual 
elements from each other.

8.4 Future work
This design research has been the first step in 
identifying Deaf culture specific design elements. 
Future research should be conducted to amend, test, 
and specify the findings both in theory and practice. 
In addition, a few interesting issues – that were out 
of the scope of this design study – were raised, and 
that warrants further research.

The positioning of the signer within a sign video.•	  
The workshops indicated that occasionally 
the signed communication feels more natural 
if more than one signer is used, allowing a 
more natural flow of signing. This was also a 
feature used in sites that were produced by Deaf 
designers on experimental sites. More research 
should be conducted on cases in which the use 
of more than one signer is more effective.
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Cross-cultural study on user experience in Deaf •	
culture compared to other collective cultures. 
The literature review on cross-cultural web 
design as well as the structure of sign language 
showed connections between sign language and 
collective cultures. This is in terms of language 
structures as well as preferences on visual 
styles and interface features. Among others 
these included preference on soft information 
over hard facts, images over text, and holistic 
perception over analytic thinking. Thus, more 
in-depth research should be conducted on the 
similarity of user experience in these cultures 
in order to be able transfer design ideas from 
one domain to another. The cross-cultural 
comparison might lead one to identify design 
features that are yet undiscovered on interfaces 
designed for Deaf communities.
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WEb sites 

Barclays Accessible Services  
(http://www.barclays.co.uk)

BBC – My Web My Way  
(http://www.bbc.co.uk/accessibility) 

British Deaf Association (http://bda.org.uk)

CinemaSense (http://elokuvantaju.uiah.fi) 

Deaf Free Camp Europe 4 
(http://dfce.signfuse.com)

Deafstation: Information resource and news 
servise in BSL (http://www.deafstation.org)

Deaf Video Production [Kuurojen video]  
(www.kuurojenvideo.fi) 

Deaf Video TV: Deaf Videos and Vlogs  
(http://www.deafvideo.tv)

DEAFVOC – a Leonardo da Vi language 
competence project (http://www.deafvoc.fi)

D-PAN: Deaf Performing Artists Network  
(http://www.d-pan.com)

DePaul University American Sign Language 
Project (http://asl.cs.depaul.edu)

Facebook (http://www.facebook.com)

The Finnish Association of the Deaf  
(http://www.kl-deaf.fi) 

Finnish Sign Language TV [Viittomakielinen TV] 
(http://www.kl-deaf.fi/nettitv)

Flowplayer – Flash Video for the Web  
(http://flowplayer.org)

jQuery: The Write Less, Do More, JavaScript 
Library (http://jquery.com) 

Kaltura – Open Source Video Community (http://
www.kaltura.org )

Markku Jokinen (http://www.markkujokinen.org)

Mencap (http://www.mencap.org.uk)

Papunet (http://www.papunet.net)

Seesmic (http://seesmic.com)

Signline (http://www.signline.fi)

Sign-tube (http://www.sign-tube.com)

Tate (http://www.tate.org.uk/collections/glossary/
bsl-list.js)

Tate (http://www.tate.org.uk/home/bsl.htm)

Vcom3D (http://www.vcom3d.com)

Viittomakilialan osuuskunta Via  
(http://www.via-ok.net) 

VIIVI – Viittomakielisen opetuksen portti  
(http://www.viivi.fi)

Vimeo (http://www.vimeo.com) 

Visicast (http://www.visicast.cmp.uea.ac.uk) 

Websourd – Toute l’information en Langue 
des Signes Française – LSF (http://www.
websourd.org) [Retrieved version not 
available since May, 2009]

Wordpress › Blog Tool and Publishing Platform 
(http://wordpress.org)

YLE – Sign Language news by the Finnish 
Broadcasting Company (http://www.yle.fi/
uutiset/viittomakieliset_uutiset/ 

Youtube (http://www.youtube.com)
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The following 17 web sites were evaluated and 
discussed during the focus group session. All of these 
sites were accessed on January 13, 2009. They are 
listed in an alphabetical order.

Barbican 
(http://www.barbican.org.uk)

Deaf Nation
(http://www.deafnation.org)

Elisa 
(http://www.elisa.fi)

The Finnish Associatio of the Deaf 
(http://www.kl-deaf.fi) 

Globaloneness
(http://www.globaloneness.org)

Headlines corporate news 
(http://www.corpnews.co.uk)

Iltalehti
(http://www.iltalehti.fi)

Iltasanomat
(http://www.iltasanomat.fi)

Kuurojen Palvelusaatio
(http://www.kuurojenpalvelusaatio.fi)

Markku Jokinen
(http://www.markkujokinen.org)

Shouth Creative
(http://shouthcreeative.com.au)

Sign Planet
(http://www.signplanet.cm)

Signfuse 
(http://www.signfuse.com)

Signline
(http://www.signline.fi)

Viittomakilialan osuuskunta Via
(http://www.via-ok.net)

Viivi
(http://www.viivi.fi)

Websourd
(http://www.websourd.fr)
[Retrieved version not available after May, 2009]

Appendix 1

Focus Group 
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The following themes were used as a basis for 
thematic interview used to capture information 
which included participants’ Internet usage, 
experience, and interface preferences.

1. Internet usage
	 a) Most commonly visited web sites
	 b) Favourite web sites
	 c) Sign language web sites visited
	 d) Favourite sign language web sites

2. Experience 
 	 a) Frustration on the web
	 b) Engagement on the web

3. Wishes for improvements
	 a) In terms of functionality and navigation
	 b) In terms of layout
	 c) In terms of content

Appendix II

Thematic interview
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In Finnish:

SUOSTUMUS

Annan tutkija Suvi Kituselle luvan tallentaa 
työskentelyäni. Lisäksi lupaan tutkimuksen aikana 
pitämäni muistiinpanot, valokuvat ja videotallenteet 
hänen käyttöönsä.

Videotallenteet ja muu materiaali tulee vain 
tutkimuksen käyttöön eikä niitä saa esittää muussa 
yhteydessä ilman eri sopimusta. Annan luvan 
materiaalin julkaisuun tutkimukseen liittyvissä 
julkaisuissa.

Helsingissä __ /___ 2009

______________________
Allekirjoitus

______________________
Nimen selvennys

In English:

CONCENT FORM

I give researcher Suvi Kitunen a permission to 
record my working. In addition, I promise to give 
the notes, photos, and video recordings that I have 
produced during the research to her disposal. 

Video recordings and other material is only to be 
used for the purpose of the study and they are not 
permitted to be shown in any other context without 
a separate agreement. I give a permission to publish 
this material in publications related to this research.

 __ /___ 2009, Helsinki

______________________
Signature

______________________
Print name 

Appendix III

Concent form
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The design research by Suvi 
Kitunen aims to provide 
design recommendations 
for Deaf culture specific web 
sites taking into consideration 
the implications of Deaf 
culture and sign language as 
a first language on web user 
experience. So far web
sites localised for sign language 
users have been merely 
concerned with providing 
signed alternatives to written 
and auditory content but have 
failed to take into consideration 
the cultural aspects of 
signed communication. The 
knowledge was gathered 
through participatory design 

methods and applied in the 
development of Knack.fi 
web site, aiming to serve 
dyslexic Deaf children and 
their families.

Overall, this thesis made 
two contributions. Firstly, it 
demonstrated that the unduly 
narrow focus on accessibility 
and usability has undermined 
the impact of culture upon 
user experience. Secondly, 
drawing together ideas on the 
literature and supported by the 
findings of the user research, it 
developed a preliminary list of 
design recommendations for 
future developments.


