
Universal Design - MediaLT 
A project related to “Stable Test Sites”, by Media LT and UiO 

(http://www.medialt.no/stabile-testsider/1334.aspx).  

Group members: 
The group consists of: 

- Gard Olsen (gardo@ifi.uio.no)  
- Markus Sørem (markusjs@ifi.uio.no)  
- David Øygarden Puente (davidop@ifi.uio.no) 

Introduction 

MediaLT 
MediaLT is a company concerned with making the web accessible for most people, including 
people with different kinds of disabilities. They provide training in Universal Design and they 
analyse and comes with suggestions on websites regarding Universal Design. 

Universal Design 
The Norwegian Environmental Protection Agency defined Universal Design in 2007 as 
“...the design of products and environments to be usable by all people, to the greatest extent 
possible, without the need for adaptation or specialized design” (Miljøverndepartementet, 
2007). Tollefsen defines Universal Design of ICT as “...development of products and services 
so that all people in a given target group can use the technology in an appropriate way”. 
 
According to a report published by Difi (2015) which analysed accessibility of Norwegian 
Websites in public and private sector, the median score of all websites were 51 percent, with 
a span from 18 to 78 percent. These websites were analysed according to the WCAG 2.0 
guidelines.  
 
As the example above suggests, Universal Design is broadly recognized and increasingly 
implemented in Norway, but other countries may have their own definitions and standards. 
As stated from Centre for Excellence in Universal Design (n.d.) in Ireland, the idea of 
Universal design is “...the design and composition of an environment so that it can be 
accessed, understood and used to the greatest extent possible by all people regardless of their 
age, size, ability or disability. An environment (or any building, product, or service in that 
environment) should be designed to meet the needs of all people who wish to use it.” 
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However in the articles “BlindSight Eyes-Free Access to Mobile Phones” and “Using While 
Moving HCI Issues in Fieldwork Environments” little mention is made of universal design. 
This is probably due to the fact that the articles are from 2000 and 2008 and universal design 
was not as widespread. Also the projects mentioned were carried out at the University of 
California and University of Kent in the UK so the outcome can be difficult to compare.  

Measuring accessibility 
WCAG 2.0 guidelines (W3C, 2008) are the standard used in Norway to state if a website is 
accessible or not, and it is based on four principles: 

1. Perceivability 
2. Operability 
3. Understandability 
4. Robustness 

 
Under these principles are guidelines that explain the goals each success criteria should meet. 
Under the guidelines are the success criterias, which are testable (either they are there or not) 
and that is used to measure if a web page is accessible or not. 
 
Often times automated testing tools such as SortSite or Wave are used to measure if a website 
is meeting WCAG 2.0 success criterion. These testing tools can often overlook some errors, 
and considering the fact that many websites has regular updates to it’s content, it can be a 
difficult tools to use. 

Stable Test Sites 
The project “Stable Test Sites” by MediaLT came together after Difi in 2016 wanted an 
overview of how politely automated testing tools are for measuring WCAG 2.0 success 
criterion. They found out that the only way to measure this was to find inaccessible websites 
and see if the automated test tools would react on the errors. They soon found out that this 
was a tedious work, and that it would be much smarter to make their own inaccessible 
websites that could measure the WCAG 2.0 success criterion. 

Our project 
Our project is concerned with how we can help developers use the knowledge they have 
gained during courses at MediaLT in their everyday-programmer-life.  

Target group 
Our target group are developers who has been to MediaLTs courses about Universal Design. 



Motivations 
- As IT-students, we want to know more about Universal Design and how we can make 

including IT-solutions. 
- We believe that better accessibility means a better experience for all, whether you live 

with a disability or not. 
-  This project is relevant to the master thesis of one of the group members, so the work 

done in this project can benefit that thesis as well. 
- The European Commission passed  a directive for standardisation of accessibility 

guidelines, which makes knowledge about Universal Design a requirement for 
developers and designers (“WAI - WCAG 2.0 - European commission,” 2011). 

Research Questions: 
- How can we help developers use the knowledge they have gained in courses held by 

MediaLT? 
- How can we visualize accessibility errors and inform developers about these? 

Literature / Related work: 
Can the Mobile Web bridge the Digital Divide? (Boyera, 2007) 
The article focuses on ways to provide “regular, effective access” to anyone through the use 
of mobile technology. Additionally, it focuses on bridging the Digital Divide, here defined as 
the gap between those with access to ICTs and those without. Furthermore, the article focuses 
on the use of different types of ways to interact with services through the mobile phone; SMS 
applications, Voice applications and Web applications.  
 
The author focuses on the advantages and limitations of each type of service. Issues like 
illiteracy, hosting costs and network requirements are difficult to solve with web applications, 
however, some of the issues with SMS- and Voice applications can be resolved by using web 
technologies. Most notably issues related to discoverability, operator independency, 
standardized application development, hosting and interface [See article for an explanation of 
these terms]. While the article focuses on enabling communities in less developed parts of the 
world through the use of ICTs, we would like to focus on the themes of discoverability and 
accessible interfaces in our report, as these themes are more central to Universal Design. 
 
Universal Design means access for anyone, regardless of their degree of ableness or what part 
of the world they are from. Universal Design aims at solving problems with regards to 
accessibility, which could incorporate support for legacy systems based purely on text-based 
browsers for older mobile devices.  
 



BlindSight: eyes-free access to mobile phones by Li, Baudisch, & Hinckley (2008) 
The essence of this article is how people can easily and without interruptions access 
their contacts and calendar. This is especially useful when driving or in other situations where 
people are unable to use both hands while utilising the phone A possible solution to the issue 
of interruption is the proposal of a prototype application that will replace the traditional 
in-call menu. This is known as the BlindSight application. A physical problem also had to be 
addressed namely the keypad menu. By enlarging the gaps between the buttons and adding 
epoxy dots to the keys, the user could much more easily find and hit the buttons. In order to 
do so the BlindSight application was tested both using a Smartphone and  on a normal mobile 
phone where the BlindSight application was installed. 
 
According to article, when using the application on the Smartphone participants made use of 
both the contact list and calendar functions that were part of the original smartphone 
software, whereas on the normal mobile phone the BlindSight prototype software was run on 
the phone itself in order to implement the menu system. 
When the user is trying to access the calendar to find available times the feedback from the 
system by using the sounds “sh” which means free and “tic” meaning busy is much less 
interruptive and distracting. Another important feature is that the caller at the other end can 
not hear the feedback. There were three types of user tests conducted: flip, air and visual. 
 
The flip test had users operate the buttons with their index and middle finger  while holding 
the phone in a flipped position. In the air test the participants held their phone against their air 
and operate the buttons with their thumb of the same hand and the visual they held it in front 
of them. The conclusion was that the flip-phone had the highest error rate at first but was 
easier to navigate after a few times with practice.  
 
When it comes to universal design a central aspect of the study was how users could interact 
with the phone keypad without having to look at the screen. It could therefore be possible to 
utilize this application in other situations where the user is visually impaired and instead 
mostly rely on auditory feedback. 
 
Article Pascal, Morse: Using while moving  
The article presents a way for the user to pay minimal attention to the user interface of a 
device.  Specifically the article suggests it is the amount of mobility that the user requires 
whilst simultaneously using a device that is the primary factor in influencing its design: hence 
the classification of static usage and mobile usage. Thus this can also be viewed as an 
important aspect in universal design. 
Two general principles were formulated from the result of an extensive field trial: 
Minimal Attention User Interface/MAUI) principle and context awareness. As the summary 
of the article states. This minimal attention to a device presented throughout the article “is 
achieved through the effective use of modes of interaction that least distract or interfere with 



those that the user is employing in their current activity. This complementary use of 
interaction modes is the key to successful “Minimal Attention User Interface” design” 
Even though the article states that the two principles are general the MAUI design is 
somewhat more oriented towards specific activities rather than general purpose use. 
 
The article showed that a field worker not surprisingly has a fundamental different working 
environment and way of working than a business user, and therefore must have equally 
different approaches to equipping the PDA with resources. Context awareness makes it 
possible to develop methods of automatically recording, presenting and filtering information 
through the knowledge base of a user’s current environment.  Field work is a highly mobile 
activity, and the most common field work that is carried out is data collection. Therefore in 
this article the aim was to describe how data was recorded about the environment that the 
user was exploring. 
 
 
 
 
Universal Design for Mobile Phones: A Case Study  
This paper discusses a design process concerning Universal Design of mobile phones. The 
target users were visually impaired, hearing impaired and elderly people - all in varying 
degrees.  
 
The process included an analysis of existing products, some made especially for people with 
disabilities. Examples includes a phone without screen to be used by blind people. These are 
usually expensive and social discriminating, and has braille as an interface, which the authors 
claim most blind people does not read. 
 
The process also included a questionnaire, which resulted in usability guidelines for the 
end-product: 
Visually-impaired people 

● Blind people has a clear mental model of their keypad. Navigation is done by raised 
dots on the keypad. 

● Blind people use both hands to navigate the phone, one for holding the device and one 
for explores the keypad 

● Usability problems are related to lack of tactile buttons 
● People with low vision has font size as a main usability problems, both on the screen 

and on the physical buttons. Problems were also regarding brightness of the screen - 
some users reported problems when the screen was too bright. 

Hearing-impaired people 
● Hearing-impaired and deaf people use their phone almost primary for texting, because 

of problems with interference with hearing aid. 



● T9, a system that suggests words on the number-based phone keyboards, is a key 
feature for this population as opposed to full QWERTY-keyboards that can be too 
small and has too little gap between each letter 

● Vibration, in addition to visual alerts notifying of calls and texts, are needed 
Elderly people 

● Problems regarding font-size, too fragile phones, too small gap between keys and too 
low ringing volume were problems reported by this target group. 

 
The end-result of this process were 4 mockups of mobile phones that has the goal of being 
suitable for as many people as possible, concerning both the usability guidelines and a trend 
analysis (as to not make a device that looks like it is made for people with disabilities).  
    The criterias were: sufficient size of the device, keypad and buttons, limited numbers of 
keys to have an easier mental representation, raised dots on some buttons to make it easy to 
navigate, sufficiently organized navigation buttons, space between buttons and varying shape 
of buttons for easier navigation. 
 
This article can give us insight into how real users use mobile devices, and help us in our goal 
of educating developers of websites and application that has this user group as a target group.  
 
Programmer-Focused Website Accessibility Evaluations 
This article highlights the problem of having accessibility experts suggesting accessibility 
fixes, normally in long reports, that are not meeting the needs of the programmers that 
actually implements the fixes. As a result, most suggestions are overlooked.  
    The article also suggests a process that considers the whole development process as well as 
interpersonal characteristics between programmers and managers. The process is 
programmer-centric and called "Serpa" (Streamlined Evaluation and Reporting Process for 
Accessibility). 
 
The ultimate goal of any project that is aimed at a wide population (including people with 
disabilities) is to be usable for the end-user. But the end user of accessibility reports and 
recommendations are programmers, and therefore these mediums needs to be usable for this 
target group.  
 
Programmers usually has these characteristics: 

● Little to no usability training 
● Thinks web-users thinks like them 
● Have little time, and have many groups fighting for their attention and time to fix 

bugs, aesthetic fixes, usability fixes etc. 
○ A report with thousand small fixes are less likely to be taken into 

consideration 
● Management, not accessibility experts, are more respected and taken serious 

○ Because they are in charge of promotions and raises 



■ And should therefore be the one in charge of which fixes should be 
implemented 

The article suggests that it is easier to change the programmers thinking, then it is to get them 
to implement an accessibility fix. It also highlights that incorporating fixes from the 
beginning rather than retrofitting (fixing accessibility issues that already are in production), 
are much better, but that this article is concerned with retrofitting as this is what most 
accessibility experts are involved with today. 
 
The last part of the article suggest a programmer-focused process called SERPA. The main 
parts of this process is: 

1. Discuss the needs and project goals with all team members 
2. Agree on the scope and resources 

Fixes could be based on some of the parts of the WCAG Guidelines, but not all. 
1. Prepare a programmer-centric report template 

Suggested fixes should be clear first, not accessibility guidelines. 
1. Separate fixes based on content and fixes based on the code / implementation 

Alternative tags are a responsibility of content-creators, not programmers. Presenting 
content-related fixes to programmers may be counter-productive.  

Methods: 
We would like to explore common accessibility issues, and come up with a solution to 
increase awareness of the web journey of those with and without disabilities. This will be 
done through interviews, exploration of literature and current guidelines available on the 
internet.  
 
We would like to interview developers in order to gain insight into how they think about 
accessibility guidelines and approach how they approach the implementation of these 
guidelines. 

Focus group 
We were invited to observe a focus group held by another group in the course with the same 
project. The goal of the workshop was to find out if/how developers relate to the principles of 
Universal Design. Nearly all of the participants were currently working as developers, while 
some of them were still students. All of them were prior students in Informatics. 

Through the feedback given from the developers who participated in the workshop, it 
became clear to us that only a few of them had any experience with Universal Design. One of 
the developers, who currently worked at the University Hospital in Oslo, shared that he was 
currently working on a project where the user base had various impairments with regards to 
mobility, and therefore it was important to make the buttons in the interface larger, in order 
for them to be able to use them.  



When asked about if and when they learned about Universal Design during their 
studies, most of the participants answered that they had little to no courses that focused on 
Universal Design. Only a minority had courses where UD were a topic, and most of them 
were in courses that taught web development. Most of the developers regarded responsivity 
(making interfaces responsive to different screens) as their main UD-task when doing 
development, and thought the remainder of the UD-work was the job of the Interaction 
Designer. 

Initially, there was little motivation with regards to learning more about Universal 
Design among the developers, unless they were forced to. Ideally they would have a type of 
automated developer tool that did the work for them. However, we found comfort in a 
statement of one of them towards the end of the workshop: “[...] it can be nice to have in 
mind from the start, so that it is not something you do the last week before handing in the 
project”. Some of the others agreed, and added that it should be taught in some of the earlier 
courses, in order to think about it when building the foundation of an application, rather than 
adding it on top. When asked about the possibility of learning Universal Design through a 
quiz, some of the participants liked the idea, while others thought that this would be 
information they would forget about after a short period of time. One of the participants 
stated that: “I might learn about Universal Design now, but I may not need the information 
until half a year from now. It would be nice with a type of encyclopedia”.  

After hearing about the perspectives of the developers, it became clear to us that few 
of them knew what Universal Design was really about. Some of them thought that it was 
mainly facilitating for inhibitions, while others thought it was sufficient to add alt-text on 
images.  

Expert interview 
We have organised to interview Anders Skifte in BEKK which calls himself “Universal 
Design evangelist”. We want to find out how they work with UD in BEKK and how they 
teach their employers and managers the importance of Universal Design.  

We also want to interview MediaLT and ask them about the courses they are 
providing, who the participants are and what they are lecturing in. These interviews will be 
recorded and transcribed, and we will use the insight during our further work on this project. 

Solution 
Originally, we thought that making a quiz would inspire developers to learn more about 
Universal Design. However, after receiving feedback from a handful of developers during a 
focus group, we learned that they would rather have something that can benefit them when 
they need to learn how to implement universal design. Our solution will be an application that 
presents Universal Design in a way that can help them understand the importance of UD, 
while also providing them with ways to solve the issues they come across when trying to 
implement it. 



The solution will be a high-fidelity prototype, built with popular web frameworks. It 
will present some of the most common Universal Design-hurdles developers come across, 
with visual examples of how their solution is being experienced from people with different 
disabilities. For example, it could show a visual representation of an image without an 
alt-text, where the image would be depicted differently depending on the type of user group. 
For most people with bad eyesight or blindness, they would not be able to gather any 
information about what the image displays. The same is the case where an image doesn’t load 
properly, and therefore the image is blank. Such examples will hopefully make it clear to the 
developers that they’re improving the experience of ALL users, not just the disabled.  

Additionally, we would like to provide ways practical implementation through 
documentation of how to add snippets of code to your own and guidelines on to practice 
Universal Design. Furthermore, we want to incorporate the concept of mobility as availability 
in our project, where our solution will be available for everyone with access to the internet.  

Going forward: 
Our next milestone will be the expert interviews. After this, we will most likely know what to 
make and can start our work on prototyping and possibly perform usability tests on these 
prototypes on developers, if we have time. 
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