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This report is a follow up to the Inside Information – Usability and User Research at UIQ Technology 

report that was made available in October 2006. The initial report was written from an industrial point 

of view aimed to market UIQ Technology through the demonstration of the UIQ usability and user 

research philosophy. UIQ Technology Usability Metrics (UTUM) was important result here. UTUM was 

considered an extremely cost-effective method for keeping in focus what is important for users and 

handset makers. It was a tool for guiding development decisions as well as for validating the 

worthiness of design concepts. The two parts in UTUM was perceived by the company as an innovation 

in their software development practice. The fi rst part was the relationship to users and attitude to their 

participation in the design process. The second part was how the company immediately and directly 

incorporated this usability understanding into the software development process. UTUM, together with 

other usability methods and results presented in this report, have been produced in an action research 

manner. Due to the closure of the company, the main author of the 2006 report, and the same 

researchers who also supported the writing of the initial report, decided to produce a follow-up and 

closure version of the initial report; as a way to summarize the results from the academic and industrial 

cooperation. In this updated version, eight years of joint action research and cooperative method 

development surrounding usability and user research is concluded.
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Foreword 
This report is a follow up to the Inside Information – Usability and User Research at UIQ Technology 
report that was made available in October 2006.  
     UIQ Technology started in 1998, under another company name and ownership, to provide world-
leading handset manufacturers with a software platform for Symbian OS. The assignment was to provide 
an open, powerful and flexible platform for handsets with a variety of form factors and interaction styles. 
For a relatively small company with limited resources this was a tough assignment. They had to make up 
the rules as they went along. They had to get much done, not by working more, but by working smarter. 
One way of working smarter was to develop design methods that included continual input from users. This 
made sure that their efforts were directed where they did the most good. These methods grew and became 
formalized into what came to be called UIQ Technology Usability Metrics (UTUM), which was one part 
of what the report Inside Information was all about. Sharing their experience of user-focused development 
was also one way for them to support their customers and partners in bringing to market advanced phones. 
For reasons unconnected with their usability knowledge and skills, UIQ Technology AB was closed down 
in January 2009.  
     Use-Oriented Design and Development (U-ODD) from Blekinge Institute of Technology started to 
cooperate with UIQ Technology around the subject of usability and user research in the year 2000. The 
research group U-ODD has taken on the challenge of approaching software engineering via use-
orientation, influenced by the application of social science qualitative research methodology and applying 
studied peoples’ own point of view.  
     The human role in software engineering has been found to be an area needing further research in 
software engineering. The initial report was written by us from an industrial point of view aimed to market 
UIQ Technology through the demonstration of the UIQ usability and user research philosophy. In the first 
version we decided that the academics should take a step back in order to emphasize more commercial 
aspects such as marketing and development. Due to the closure of the company, the main author of the 
2006 report (now an employee at BTH), and the same researchers who also supported the writing of the 
initial report, decided to produce a follow-up and closure version of the initial report, as a way to 
summarize the results from the academic and industrial cooperation. In this updated version, nine years of 
joint action research and cooperative method development surrounding usability and user research is 
concluded. We, the authors of the first version, are proud of the cooperative research and method 
development results presented here, and appreciate very much that the academic side decided to update 
and complement the first report.  

 

 

 

 

Authors of the first report: Inside Information (2006) 

Mats Hellman, Mårten Ahlberg and Mark Hineley 

January 2009 
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Introduction  
First of all we would like to clarify to all readers who are familiar with the text from 2006 that, for 
nostalgic and historical reasons, we have decided to keep as much as possible of the original text in 
the foreword and in the introduction below. However, acknowledgements, the foreword, and the 
introduction are updated to allow a presentation of the new situation and to conclude more than 
eight years of joint research and cooperative method development efforts surrounding usability and 
user experience. We have not made any changes to the original Chapters 1 to 4; instead we have 
complemented them with new sections telling the story of “what happened then”, in relation to each 
original theme. All figures are new, designed by Adduce AB, who have granted us the right to use 
them in this report.  

The first report addressed the usability challenge in 2006 and described what UIQ Technology was 
doing to meet this challenge. Specifically, it described in detail the UIQ Technology Usability Metrics 
(UTUM). UTUM was considered an extremely cost-effective method for keeping in focus what is 
important for users and handset makers. It was a tool for guiding development decisions as well as 
for validating the worthiness of design concepts.  

When the first report was published much discussion in the mobile community had been around the 
importance of enhancing the user experience. Rightly so. Mobile phones are consumer products that 
must give users a satisfying experience. If they don’t, they will not retain their place on the market in 
the long run. As phones with advanced technology are quickly moving into the high-volume market, 
users’ expectations are growing; mobile phones must deliver a higher degree of usability than has 
often been the case. It was time for this to happen. It is paramount that phones be developed and 
tested to ensure good usability, and in 2006 that was focused on completing tasks efficiently and 
effectively and also on satisfying user expectations, before they were introduced to the market.  

The UTUM model was perceived as innovation in UIQ software development practice. The 
innovation was, in part, the relationship we have to users and our attitude to their participation in the 
design process. Inspired by the Scandinavian approach to Participatory Design and using an 
ethnographic approach to user testing, UIQ were able to gain deep insight into how users understand 
the use of mobile phones. The second part of the innovation was how they immediately and directly 
incorporate this understanding into the software development process. They did this through the 
role of the test expert who is part of the design team and through clear and simple metrics that 
opened the way for understanding instead of obscuring understanding with myriad obtuse statistics.  

UTUM, together with other usability methods and results presented in this report, have been 
produced in an action research manner together with the two first authors of this updated report. 
The first report was written from an industrial point of view. Even though we all took part in the 
production of the report, we decided that the academics should take a step back in order to 
emphasize more commercial aspects. Due to the closure of the company, we - the main author of 
the 2006 report, and the same researchers that also supported the writing of the initial report - 
decided to produce a follow-up and closure version of the initial report as a way to summarize the 
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results from the academic and industrial cooperation. In this updated version we also include and 
thereby conclude eight years of cooperative action research and cooperative method development 
surrounding usability, user experience and user research.  

UTUM was a usability test package for mass market mobile devices, and a tool for quality assurance, 
measuring usability empirically on the basis of metrics for satisfaction, efficiency and effectiveness, 
complemented by a test leader’s observations. The current test package is the result of several years 
of joint research cooperation and experimentation. During the period 2001 to 2004 an attempt was 
made, initiated by the former PhD student Kari Rönkkö from the research group U-ODD from 
Blekinge Institute of Technology (BTH), to use Personas in UIQ’s development processes. The 
intention was to find something that could bridge the gap between designers and developers and 
other stakeholders, and find a way of mediating between many different groups. The Personas 
attempt was finally abandoned in 2004, as it was found not to be a suitable method within the 
company, for reasons that can be found in (Rönkkö et al 2004 and 2008). In 2001, Symbian’s 
company goals included the study of metrics for aspects of the system development process. 
Whereby an evaluation tool was developed by the, at that point in time, head of the interaction 
design group at Symbian, Patrick W Jordan, together with Mats Hellman from the Product Planning 
User Experience team at UIQ Technology, and Kari Rönkkö from U-ODD/BTH. This evaluation 
tool was the first prototype of UTUM. The first part of the tool consisted of six use cases to be 
performed on a high fidelity mock-up within decided time frames. The second part of the tool was 
the System Usability Scale (SUS) (Brooke 1996).  

The first testing took place during the last quarter of 2001. The goal was to see a clear improvement 
in product usability, and the tests were repeated three times at important junctures in the 
development process. The results of the testing process were seen as rather predictable, and did not 
at this time measurably contribute to the development process, but showed that the test method 
could lead to a value for usability. During the period 2004 to 2005, a student project was performed, 
supported by cooperation with Rönkkö from U-ODD, which studied how UIQ Technology 
measured usability. The report from the study pointed out that the original method needed 
improvements and that the process should contain some form of user investigation, a way of 
prioritizing use cases, and that it should be possible to include the test leader’s observations in the 
method. The test method was refined further during 2005, leading to the development of UTUM v 
1.0 which consisted of three steps. First, a questionnaire was used to prioritize use cases and to 
collect data for analysis and statistical purposes. The use cases could either be decided by the 
questionnaire about the user’s usage of a device (in this choice Jordan’s level of functionality is 
visible) or decided in advance by the company, if specific areas were to be evaluated. After each use 
case the user performs a small satisfaction evaluation questionnaire explaining how that specific use 
case supported their intentions and expectations. Each use case is carefully monitored, videotaped if 
this is found necessary and timed by the test expert. The second step was a performance metric, 
based on completion of specified use cases, resulting in a value between 0 and 1. The third was an 
attitudinal metric based on the SUS, also resulting in a value between 0 and 1. These values were 
used as parameters in order to calculate a Total Usability Metric with a value between 0 and 100. 
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Besides these summative usability results, the test leader could also, through his/her observation 
during the test, directly feed back formative usability results to designers in the teams within the 
organization, giving them early user feedback to consider in their improvement and redesign work.  

In mid 2005, Mårten Ahlberg a usability engineer from the interaction design team started to work 
with the UTUM framework. He had demonstrated excellent skills in making testers feel comfortable 
during practical usability tests, and displayed ability when it came to interpreting findings from test 
situations. In the same time period U-ODD/BTH recruited a new PhD student, Jeff Winter, under 
the research grant Blekinge Engineering Software Quality (BESQ). Both had important roles to play 
for the continued development of UTUM. Mårten Ahlberg took over the daily work with UTUM 
that Mats Hellman had been doing earlier; Mats who in 2004 had gained a position as manager for 
the Interaction Design team needed practical support here. Jeff Winter took over the PhD student 
role that Kari Rönkkö held earlier in the BESQ project, since after his disputation in 2005, Kari had 
taken the position as manager for the research group U-ODD, where Jeff was included as a new 
member. Mårten’s work was to perform user research including reflections over the UTUM 
framework, and Jeff’s research focus was to continue on the track of usability testing through 
empirical studies aimed to further develop and verify UTUM. During 2006 one more important 
person for the development of UTUM appeared: Mark Hinely. He was a technical writer in the 
interaction design team and was given the task of describing UTUM, i.e. the previous Inside 
Information report. During this period and also later on Mark was involved in the action research 
discussions between academia and industry surrounding UTUM. Besides his excellence as technical 
writer, Mark was also found to possess important statistical skills, which were of use in the continued 
development of UTUM.   

The research surrounding usability and usability testing that we performed at UIQ Technology was 
financed by a research grant from KKs Foundation. We will continue taking on new challenges in 
those subjects in a research project called WeBIS financed by a research grant from Vinnova. In this 
latter research project our so far established usability knowledge will be expanded with the 
development of a first understanding of what user experience is, also in relation to innovation. This 
is to enable the development of new user driven test methods addressing needs in companies within 
the TelecomCity network. A new company called Adduce AB has also taken on the challenge of 
commercializing the usability test knowledge from the KKs-funded research project.  

Organization of this report 
As already mentioned, we decided to not make changes to the original Chapters 1 to 4; instead we 
have added new complementary sections at the end of chapters one, three and four – these new 
sections together with all updated/changed sections have green headings instead of the grey ones, 
and are also presented in a different font (Garamond) than the original untouched sections. These 
new sections provide extended academic knowledge and results from our joint research, i.e. more in-
depth, and “what happened then”? Where we found it suitable we have also introduced a dialog with 
the original text, discussing and pointing to issues that could have been handled in another way.  
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Chapter 1 begins with a discussion of why the mobile industry at that time seemed to have such a 
hard time delivering handsets and services that users experienced as wholly satisfying. User 
experience, in the long run, will be a key factor for consumers of high-volume phones when they 
choose which handset to buy. We look further at what is generally meant by the term “usability” and 
how this term developed into the expression “good user experience”.  

To chapter 1 we have added a dialog on the “User experience and engineering, issues to be solved”. 
This section points to an important lesson to be learned from UIQ Technology’s successful growth 
and rapid closure - it is not enough simply to have the instrument for measuring usability, or even 
user experience. Do not misunderstand our point here, in a rapid technology driven branch there has 
been a major focus on technology related challenges and applied software engineering solutions, and 
the accomplished efforts deserve applause. Even so, we are convinced that today’s organizations 
have to change their management and control focus, to go beyond the prevailing focus on 
understanding software development costs and rationales, to also understanding and securing user 
experience. This is very much a question of introducing a different company culture.  

In chapter 2 it is argued that the first step towards making a good user experience available to 
millions of users is to provide handset makers with a powerful and flexible software platform. Not 
surprisingly, it was also argued in 2006 that UIQ was the most powerful and flexible software 
platform for mobile phones then on the market. And they did not stop there. Besides being powerful 
and flexible, the software platform of choice had to be able to provide consumers with the best 
possible user experience on each and every phone that uses the platform. Creating a platform that 
ensured a good user experience required special skills and UIQ Technology had gained those skills, 
in part through close cooperation with the Blekinge Institute of Technology. UIQ found ways to 
implement the academic tradition and way of thinking in daily software development practice. 

We decided to leave chapter 2 as it was, without adding further information, since the original 
chapter is about presenting the different actors that influenced UIQ’s development.  

Chapter 3 presents the four distinctive characteristics of UTUM. The first two are about getting 
quality input from users. By using methods based on an ethnographic approach to research we are 
able to get a deeper understanding of the user experience and not simply a collection of observation 
data. With inspiration from the Scandinavian approach to Participatory Design we get inventiveness 
from users, not just answers to questions that come only from our own perspective. The other two 
distinctive characteristics of UTUM are about using the valuable input from users effectively. 
Through the role of the UIQ test expert, it is simple to make use of the input throughout the design 
process. This is quite a contrast to methods where user testing is conducted sporadically. In such 
cases there is a tendency to consider usability as being something that can be added on, rather than a 
property that must be built in. Furthermore, methods that only test the validity of a fully developed 
product do not help us get the product right from the beginning, which is our ultimate aim. Last but 
not least, UTUM defines types of usability metrics that help managers make good decisions about 
allocating resources. The metrics communicate the attitudes of users directly to decision makers. We 
don’t overwhelm decision makers with statistics that they have to interpret into user attitudes. Nor 
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do we oversimplify the results. Instead, we present metrics that foster understanding and raise 
questions. We want decisions to be good, not necessarily easier to make. 

We knew from the beginning that for us to address the challenge of achieving the best possible user 
experience requires activities beyond the efforts that are normally called for in software development. 
New processes, new roles, new metrics and new, user-oriented ways of thinking are needed. We were 
also aware we did not have all the necessary details, and that there was a lot of work left to do. To 
address the challenges we applied a mix of ethnographic, participatory design, agile and plan driven 
approaches. To the original chapter 3 we have added deeper presentation of Ethnography and 
Participatory Design together with presentation of how far we got in the challenge of revealing 
internal and external stakeholder needs for usability information.  

Finally, chapter 4 presents some of the details of UTUM and how metrics were handled, with an 
extensive, illustrative example and colorful diagrams.  

To chapter 4 we have added an extensive presentation of our experiences of implementing usability 
metrics in the UIQ organization. In the presentation our accomplishments are compared with 
general guidelines of implementing metrics in software process improvement.  

Who is this report for? 
UTUM represents a unique approach to software development that effectively improves the quality 
of the user experience. We had been using and developing the method for years when the first report 
was published, and six years when this report was published, with good results; we just hadn’t got 
around to telling the world about it in a coherent manner until the first publication October 2006, 
and the present publication January 2009. An indicator of the success is that UTUM became a de-
facto standard at UIQ Technology from January 2007; due to frequent requests from customers, 
designers, developers and management. 

The UTUM report was also our first attempt to change the culture within a commercial organization, 
both concerning software development project related handling of non-functional requirements, and 
how upper management will understand the impact of usability and User eXperience (UX) for the 
success of products. In this endeavour, we focused on visualizing and reporting results in new ways 
based on different stakeholder needs. Our efforts were intended to raise the status of UX and UX 
resources within the organization. We were successful up to the point of usability, unfortunately less 
successful when it came to change the company culture and management view related to UX.  

At first, the intention was simply to describe the method for the customers, the handset makers who 
are licensed to use the UIQ platform, and UIQ partners who contributed to the platform. UIQ 
wanted to show them how they put usability into the platform from the beginning and how that was 
beneficial to them. However, UIQ soon found that there was wider interest in this user research 
method.  
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As UIQ expanded the scope of the first report to address a wider audience, it was necessary to give 
more background and argue some of the positions. A consequence of this is that the report became a 
mixture of general overview, debate and very specific details of the user research method. 

Today UIQ Technology AB has closed down; however, we still believe that there is an even wider 
audience of academic and industrial people for this updated version of the report. Therefore, this 
version of the report continues to mix empirical knowledge with academic material, introducing new 
discourses, questions and results.  

We hope that you will enjoy sharing our experiences and thoughts and that this report can contribute 
to the discussion of the role users should have in shaping what is likely to become the single most 
important personal electronic device in our lives. 
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Chapter 1  
The Mobile Phone Usability Challenge
The mobile industry, like a gangly teenager, is growing rapidly but is not yet mature. We face a 
number of major challenges, ranging from dealing with the large influx of technical innovations 
to disputing patents. We are still in the process of merging the telecom industry with the 
computer industry. We bear with us the advantages and disadvantages of both, besides having to 
deal with the extra complexity that comes from the merger.  

In the midst of these technical, business and legal challenges there is another major challenge that 
regrettably ends up in the backwaters all too often. This is the challenge of providing consumers 
with a reliable and usable product that meets their expectations and gives them a satisfying 
experience. As other problems are resolved with time, the user experience will surface as the 
factor that determines success or failure on the market. Consumers will insist upon satisfaction. 
Phones that do not live up to the high expectations of the users will no longer be able to compete. 

However, good usability does not come automatically. It requires extra effort. Unfortunately, 
working with usability, user experience and other non-functional requirements is frequently an 
ad-hoc activity in software development practice, conducted by whoever is available at the 
moment. This will not do. If our vision is to make the mobile phone not just a hybrid compromise 
of a range of trendy technologies, but a product that one day will be more reliable than the 
landline phone, more powerful than a desktop PC and provide more user satisfaction than both, 
then good usability must become a firmly established goal of the mobile industry. 

To reach this goal we must institute the role of the usability expert and we must fully integrate 
the user perspective into daily software engineering practice. But before we get into a deeper 
discussion, allow us to relate an anecdote that sums up the problem the mobile industry is facing 
in the area of usability and user testing.  

Sven and Olle are two farmers way up in the northernmost part of Scandinavia, where people are 
few and far between and words are even fewer and further between. They meet one day by the 
side of the road. Sven, who has recently moved to the northern expanse from the capital to take 
up farming, breaks the silence.  

“Say Olle, one of my cows has colic.  

Didn’t one of your cows have colic?”  

“Yup.”  

“What did you do about it?”  

“I gave her gasoline to drink.”  

A week later they meet again. Sven cautiously breaks the silence. 

“Say Olle, I thought you said you gave your  

cow gasoline for the colic.” 

“Yup.” 

“I gave my cow gasoline and she died!” 
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“So did mine.” 

In our haste to get technology and services to market, we all too often miss asking the necessary 
follow-up questions. To remedy this, we need specialists, working within the software 
development process, who focus on making sure that phones work the way users expect them to 
work. 

User experience and usability 
Before we delve into discussions about how to design phones that work better for users, we need 
to look at a couple of the words we use to describe what we are trying to achieve. 

 Looking back on the history of the development of computer systems we find that fairly early on 
it became apparent that, while technically correct and complete, they did not give users a 
satisfying experience. It seems that the complexity of the systems made it easy to lose track of 
what the real purpose was. By the time systems were declared ready, the original aim of the 
design was lost. Because of this, some people started to focus on quality improvement and getting 
the design right from the beginning. Many efforts were made to promote user-centric instead of 
technology-centric design. Two such examples are the approach of Participatory Design and the 
idea of the user-friendly interface. 

An important concept, “usability”, was coined to address this problem. The definition of usability 
that is most often cited is the one defined by the ISO standard for office work with a computer 
terminal. When we started developing the UIQ Technology Usability Metrics (UTUM), usability 
was the concept that was used in the mobile phone industry.  

More recently, the concept of a system being easy to use has been replaced by the concept of the 
“user experience”. A system with good usability is said to give the user a good user experience. 
However, it is not as simple as just replacing an older term with a newer one. The term “user 
experience” is generally meant to be a more encompassing term than “usability”. User experience 
directs more attention to the overall experience of having, owning and using a product where 
usability is one part of this experience.  

Definition of usability 
In UTUM, we use the terms usability, effectiveness, efficiency and satisfaction as they are 
defined in ISO 9241-11, International Standard for Ergonomic Requirements for Office Work 
with Visual Display Terminals (VDTs) - Part 11: Guidance on usability. 

Usability  
Extent to which a product can be used by 
specified users to achieve specified goals with 
effectiveness, efficiency and satisfaction in a 
specified context of use. 

Efficiency  
Resources expended in relation to the accuracy and 
completeness with which users achieve goals. 

Effectiveness  
Accuracy and completeness with which users 
achieve specified goals.  

Satisfaction  
Freedom from discomfort, and positive attitudes 
towards the use of the product. 
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UTUM has, from the outset, focused on understanding users’ attitudes to the phones they test, not 
simply observing their behavior. This is already a step toward evaluating more than just ease of 
use. As we continue to develop UTUM we are exploring the evaluation of other areas of the user 
experience such as satisfaction with the functionality that is offered, expectations of performance, 
the influence of branding on the total user experience and the relevance for the user of the content 
and services that are offered.  

In this report, we use the terms “usability” and “user experience” interchangeably. 

Focus on user satisfaction 
The ISO definition of usability directs our attention to evaluating three characteristics of a 
system: effectiveness, efficiency and satisfaction. Applying these terms to mobile phones puts 
special focus on user satisfaction. In contrast to computer systems where users are forced to use 
the system whether it works well for them or not, users of mobile phones decide for themselves 
which system to use. Furthermore, they buy a new phone every year or two which allows them to 
change systems with very low system migration effort and cost. This means that personal user 
satisfaction is more important for the sales of mobile services than for computer systems. 

Effectiveness and efficiency also have a special relationship to user satisfaction where mobile 
phones are concerned. Mobile phones are used on the move. The phone must accomplish exactly 
what the user expects it to, and without delay. If you want to keep customers satisfied, there is no 
room for workarounds and no tolerance of sluggish response times or convoluted user journeys. 

This insight is important. In large dedicated computer systems, and to some extent even with 
personal computers, effectiveness and efficiency can be defined and specified in detail. User 
interaction with the system can then be observed and conclusions concerning effectiveness and 
efficiency can be arrived at. 

This approach can of course be applied when we study the use of mobile phones, as it often is. 
However, what really counts is how users experience effectiveness and efficiency, not the results 
of outside observations. Measuring effectiveness and efficiency by simply counting the number 
of times you press a key to complete a task or by recording the time it takes to achieve a given 
goal is at best an indirect measure of the user experience. 

User satisfaction, the user’s attitude toward the phone, is the most important measurement of 
usability for mobile phones. To truly understand the user experience we need to measure user 
satisfaction directly. 

The importance of the software platform for a good user experience 
The software platform is quickly gaining a more prominent position in the mobile phone value 
chain. Manufactures of handsets for the high-volume phones now on the market are trying to 
pack more and more features into their phones to keep up with advancements in technology. 
They are finding it difficult and expensive to go it alone, which is why we are seeing the 
emergence of several new software platforms on the market.  

Parallel to this, manufacturers of advanced smartphones are trying to cut both costs and time-to 
market so as to offer less expensive phones and compete on the high-volume market. They are 
looking for a flexible platform that allows them to market suites of life-style devices where each 
model has specialized functionality. 
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This tells us that from a business perspective it is wise for handset makers to share the work and 
use common software platforms. Our analysis is that in the near future all advanced mobile 
phones that are successful on the market will be using some type of shared software platform. 

One reason why providing a good user experience has not been easy is that two contradictory 
requirements are placed on the mobile phone. On the one hand, the phone must provide a sense of 
constancy. Interaction with the phone must feel intuitive to users, which means the phone must 
act in a way that is familiar to them. Constancy is achieved when a very large number of phones 
on the market act in pretty much the same way. Users are then able to pick up a model they 
haven’t used before and immediately be able to use it satisfactorily.  

On the other hand, there is the requirement that each phone model targets a different user group 
and offers very different types of functions, services and interaction styles. This requires the 
platform to be flexible. The conflict between constancy and flexibility, that is the contradiction 
the phone must be unchanged but still changeable, has to be resolved. Constancy can be achieved 
by a software platform that is used on a large number of phone models produced by different 
manufacturers. To be flexible, the platform must be able to support phones with different form 
factors and interaction styles. For constancy and flexibility, the platform must be designed from 
the beginning to support variations in hardware and form factor but at the same time provide a 
consistent user experience. This is no easy task. 

And that’s not all. The software platform must be powerful enough to sustain the numerous 
technologies that are expected to be present in an advanced phone and open enough so that 
independent software vendors are interested in developing applications and services. This doesn’t 
make the task any easier. Software platforms will help make the user experience better if, and 
only if, they are powerful, open and flexible as well as being widely used.  

Good usability is rooted in seamlessly integrating hardware, software and services for the best 
user experience for each phone model. The software platform is thus the hub here users, 
hardware, applications and services meet.  

In conclusion, a special responsibility is now placed on the providers of software platforms. 
Besides needing to be powerful, open and flexible, soft ware platforms must ensure a satisfying 
user experience for all of the phones that use it. To meet this challenge, platform providers need 
to develop expertise in three areas: Integrating technologies, writing flexible code and 
understanding the user experience.  

In this report we are interested in the expertise that is needed to understand the user experience. 
Hopefully, we will have the opportunity to discuss the important issues of integrating technology 
and writing flexible code on another occasion.  

User experience and engineering, odds and ends  
In the above Inside Information 2006, chapter 1, usability challenges related to three areas were presented 
- integrating technologies, writing flexible code and understanding the user experience. Related to the 
first category, integrating technologies, there is a software platform challenge; a platform needs to be 
powerful enough to sustain the numerous technologies that might appear in the future, and open 
enough so that independent software vendors are interested in developing their applications and 
services for it. Related to the second category of writing flexible code, it was found that with such a 
requirement follows the design issue of how to balance consistency, leading to intuitive/predictable 
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handling versus differentiation, and the need for specializations that follows with different models. 
Related to the third category, user experience, it was found that the phone must accomplish exactly 
what the user expects it to, and without delay. If you want to keep users satisfied, there is no room 
for workarounds and no tolerance of sluggish response times or convoluted user journeys.  One 
adequate question appears here - what exactly is User eXperience (UX) and what are the components 
of it? 

As is visible in the above concerns from the previous report, usability was in a sense more influenced 
by engineering issues than UX issues. In the first category of integrating technologies there appears a 
conflict between the need for a stable, secure, maintainable and also well performing architecture 
versus keeping it open and flexible enough to be extended with future technology. This also indicates 
the fact that the telecommunication branch up to 2006 has been a technology driven area - thus the 
task for interaction designers has been to make technology usable, i.e. not in the first hand to satisfy 
users’ needs (see Rönkkö et al. 2004 for example). The first technology related problem is well in line 
with the second, writing flexible code, i.e. to understand, communicate, control and maintain a 
consistent user interface. From an engineering point of view, artifacts like the style guide, and user 
interface- and control specifications are crucial for successful development. This is especially true in 
large software development organizations, for reasons of mutual learning and knowledge integration. 
Unfortunately the downside of those artifacts is that they also restrict what is possible to design (see 
Rönkkö et al. 2008 section New Interface Platform and Interaction Paradigm Resulted in a Unique Knowledge 
Position for example). In the example it is obvious how UIQ’s freedom to design new innovative 
models was restricted by prioritizing engineering efforts over UX efforts. So, where does this leave 
us from an UX point of view? 

Do not misunderstand our point - the technology related challenges and applied software 
engineering solutions unquestionably deserve applause. What we are doing here is providing one 
account of “what went wrong and why” from a UX point of view. In fact, due to the continuous and 
rapid introduction of new technology in the branch the major hurdle to overcome during the years 
1999 to 2005 was of a technological character (see Rönkkö et al 2004 for example). Hence, for many 
good reasons, a lot of people in the branch were still stuck with emphasizing technical challenges 
even in the beginning of the second half of the same decade. As the Inside Report from 2006 
demonstrates, usability was the next “accepted” challenge in this rapidly moving branch. Here 
academia offered mature advice that had developed over a period of twenty years in relation to the 
desktop PC. This is something that is visible in the method of reasoning and of using references 
related to desktop PCs and ISO standards based on office work as the main source defining and 
giving credibility to usability - even though the mobile challenges differ immensely from the desktop 
PC challenges. But, as the area of usability was new in relation to “mobile” there was a lack of 
mobile-related mature advice for the people in leading positions. What about UX? Besides usability, 
where advice could be found in related areas, the identified challenge of understanding the user experience 
in Chapter 1 was also a major difficulty for academia at that point of time. Another indication in the 
report that demonstrates how a technology and engineering focus “ruled the world” in the branch 
was the strongly emphasized idea of a common platform shared by many mobile phone providers. 
The explanation is technology related, i.e. that software engineering had demonstrated a capability to 
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cut costs and was also extremely helpful in establishing order and control in large organizations. 
Unfortunately, at the same time as engineering was a well-established area, UX was quite immature 
within both industry and academia. User experience had precisely matured as a discussion subject in 
its own right at this point of time within academia, which can be seen in the foreword to a report 
from the COST294-MAUSE workshop on User eXperience in 2006. The report states that the field 
of UX is theoretically incoherent, and methodologically immature, and that there is no definition of 
UX or theory of experience that can inform the HCI community how to design for and evaluate UX 
(see User Experience - Towards a unified view eds. Hassenzahl and Lai-Chong Law 2006 and foreword by 
Lai-Chong Law 2006). The goal of COST294 is to promote the use of scientific methods on 
Usability Evaluation Methods development, evaluation and comparison. In the same community it 
was also identified that, if UX is to be accepted as a topic in its own right, it must differentiate itself 
from and add to the traditional view of interactive product quality (Hassenzahl and Lai-Chong Law 
2006).  

Even though the industry, when accepting and implementing established usability traditions, was well 
aware of the fact that UX is extremely important challenge to grasp and that it will be even more 
important in the future, it was when Apple launched the iPhone that the UX hype first hit the roof. 
All competitors now saw a device with an intuitive, simple finger touch interface, with fast and 
smooth transitions and good performance. This device created a lot of media as well as consumer 
attention even though it targeted at a high price range and was initially tied to one operator. It was 
promoted by operators without fulfilling their requirements, and operators even accepted a new 
economic model that would give Apple a percentage of operator’s profits. This is a development we 
have not previously seen in the branch. So why did Apple’s iPhone reach this high level of UX 
recognition and operator acceptance?  

It is believed by many, and claimed in Swedish press, that the primary factor for closing UIQ 
Tecnology AB was the introduction of the iPhone (e.g. Article in Computer Sweden 2009-01-14, Tio 
år med Symbian). Symbian Ltd and UIQ Technology have for over a decade offered an OS and SW 
platform that supports finger touch, and their licensees, such as Sony-Ericsson, and Motorola, to 
mention just two, have launched series of different versions of phones on the UIQ platform. Touch 
enabled phone devices from the P800 to the latest P1i from Sony-Ericsson have sold in large 
numbers and created a lot of media coverage, although nowhere near that around the iPhone. 
Another company trying to gain market in the touch area is Neonode. They created a clear buzz 
around their product but had trouble achieving large sales, even with the UX claims of their product. 
So why is it that well-known and established companies, with long experience, don’t get the same 
“buzz” around their products as Apple? And why doesn’t a new innovative and creative company 
like Neonode hit it off massively? What made success possible for Apple’s iPhone? In our opinion it 
has to do with a number of connected reasons. Reasons that can also be seen as parts included in the 
UX challenge. Reasons that are also extremely challenging for the until now technology-driven area 
of telecommunications.  

First, usability as a “hygiene” factor needs to be in place if we want to make an impact with a mass-
market launch for a new type of device. Usability has so far been concerned mainly with the 
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pragmatic side of judgment, with a strong focus on users and their tasks, and how they accomplish 
these tasks. In this way, usability is equated with goal and task related quality, and is based on such 
concepts as are defined in e.g. ISO standards, where usability and quality of use are concerned with 
efficiency, effectiveness and satisfaction. Here usability takes an objective view of quality, basing its 
judgments of usability on observations of product use, rather than on opinions (even though 
registering user satisfaction can be said to be one approach to capturing attitude and thereby some of 
the subjective aspects of usability). By concentrating on barriers, frustration and failures, usability 
testing (in much the same way as other software testing) has concentrated on the ‘negative’, and 
identifying and removing the ‘negative’ is and will remain an important part of product design and 
verification. With its focus on these areas, and its basis in the ISO standards, and influenced by areas 
such as cognitive psychology, work psychology and human factors - usability testing, via observation 
and surveys, has become successful at identifying “hygiene factors”. Hygiene factor refer to the idea 
that functionality and performance of a device are things a user doesn’t notice until they create 
annoyance. In this view, in a well-established market, usability has become a “dissatisfier” (Jordan 
2000). In its entirety the Inside Information report (2006) reasoned mainly on the level of satisfying 
hygiene factors. In such a market, users will notice and complain about the product when the 
expected outcome or usage doesn’t live up to their expectations. On the other hand, if the hygiene 
works as it should, they still won’t praise its usability. This seems to fit in well with the overall 
situation in the mobile industry before the iPhone was launched. We are convinced that most 
companies in today’s mobile industry are in control of the level of hygiene, just as UIQ was, through 
applying HCI usability test methods.  

Second, total product design is another vital component. The product must be a thoroughly solid 
and attractive design, from hardware to software design. New and hot functionality is not enough 
anymore, today it is the design of the total experience that sells. This entails a huge challenge for 
platform providers, who are in the middle of the food chain. See Rönkkö et al. (2004) for an example 
of how a use-oriented approach aimed at putting the users ‘in the first room’, was applied at UIQ 
Technology but was hindered by external branch related contingencies.  

Third, the brand is an important part of the total product design, just as vital and important for 
success as the design itself. We argue that this is one of the reasons explaining why Apple achieved a 
direct success with their iPhone and Neonode did not. New kids on the block always have a hard 
time, and have to create their own role and identity to be both understood and accepted. Together 
with the Apple brand came an established community of people prepared to use and advocate the 
product, and it helped them to communicate their identity and the community they belonged to. 
With the introduction of UX has followed the argument of emphasizing the subjective to a much 
larger extent. The focus on the subjective has an explicit interest in the way people experience and 
judge products they use, since people make subjective constructions. In the academic discussions of 
UX (Hassenzahl et al. 2006), there are two main arguments for focusing on the subjective aspects. 
First, this is what guides the behavior of people. Second, it is subjective opinions that will be 
communicated to others. Hence, it does not matter how good a product is from an objectively 
measured point of view, it is the subjective experience of quality that has an impact on sales. An 
increased focus on subjective aspects has followed with the introduction of UX discourses.  
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Fourth, trends and timing are a vital component in a successful launch of a product. Trends need to 
be monitored and understood. The problem is how to predict and take into account that a feeling or 
“buzz” in a small group of people will turn into a mass market trend? How do you foresee and 
market that, for example, a mobile touch screen device will become a device in “Everyman’s” hand 
instead of simply retaining its initial status as a status device in the pockets of the business tribe? 
Trend awareness and understanding about marketing, brands and target groups have always been 
important, but will in the mobile UX era be vital for success. There is more than one understanding 
of timing. If you talk to product owners etc they will argue that if a specific device misses its target 
release window, that device could and maybe should be cancelled. This is obvious and 
understandable, since here we talk about a specific type of timing; the maturity of the market for a 
device with a specific functionality. When is a specific functionality or technology mature enough to 
be embraced and used without any hurdles or suspicion by the market and end users? Take the e-
commerce adaptation as an example from the PC world. It took some years before users found e-
commerce applications comfortable and secure enough to be used for making payments on the 
Internet. This is despite the fact that the technology, security solutions and infrastructure had been in 
place and worked a long time. This type of user phenomenon has to be foreseen and taken into 
account in deciding when to launch a product at the optimal time.  

 

Figure, Holistic product innovation view 

In summary, total design, brand, trends and adequate timing are all part of the UX challenge, these 
are subjects we need to understand both as individual entities and as a whole within today’s mobile 
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industry. Both when it comes to predicting coming trends and brands, and deciding when to launch 
products. Knowledge about innovation processes and frameworks could be used to understand and 
prioritize actions to create and launch products in a successful manner. Above we provide a 
hierarchic map where we place the aspects discussed in this section in relation to the following 
categories: User Experience, Market, Technology, and Software Development. Here it is possible to 
visualize relationships such as: brands and trends exist on a market with potential consumers; brand 
and trend is part of the user experience that companies try to design to please users; a successful 
match between these is highly dependent on adequate judgments of maturity and timing for a 
product. In above figure we have marked where the border of traditional usability efforts is (the 
fuchsia colored vertical dashed line).  

Another challenge is how to secure and control the resulting UX designs throughout the software 
development process (the horizontal dashed green line in the above figure) while keeping the good 
parts from the engineering tradition. And how can it be done without weakening the technology 
focus. For one suggested solution to this challenge, see (Hellman and Rönkkö 2008). Here we reflect 
over how the control mechanisms at UIQ Technology had a stronger relationship to software 
development costs and rationales, i.e. traditional engineering, than securing UX. We present a 
solution that also fits the established engineering idea of splitting product complexity into smaller 
manageable sub-functions, and working in multidisciplinary teams. In large software development 
projects this splitting approach has proven successful in cutting time and costs. Unfortunately, we are 
convinced that many companies in the mobile sector, besides UIQ Technology, are still stuck with 
outdated control mechanisms that do not adequately support the recently introduced UX focus. 

Finally, what is the status of UX definition today? Usability and quality have so far mainly been 
judged via objective measurements, collected via observations or surveys, measuring efficiency, 
effectiveness and satisfaction. The field of usability has long experience of working in this fashion, 
and through this has come a long way towards satisfying industrial needs. UX is however seen as 
being holistic, subjective and positive (Hassenzahl and Lai-Chong Law 2006). An important term in 
UX is hedonic, which has its meaning related to ‘pleasure’. UX takes a holistic approach, taking into 
account and finding a balance between both pragmatic aspects and hedonic aspects, i.e. non-task 
related aspects of product use and possession, such as beauty, challenge and joy. In this way, UX is 
subjective, since it is interested in the way people experience the products they use. Both usability 
and UX can concentrate on efficiency, effectiveness and satisfaction, but UX also attempts to reduce 
satisfaction to elements such as e.g. fun, pride, pleasures and joy, and attempts to understand, define, 
make judgments of, and when possible quantify these elements. These so called hedonic aspects are 
important, firstly because they color the way that individuals experience owning and using a product, 
thereby affecting future behavior, and secondly because they affect how people pass on to others 
their experience of owning a product.  This is related to what sells well in the marketplace, and 
becomes more and more important in this type of market driven area. The positive types of product 
experience connected with the hedonic features mentioned above are therefore important in UX. 
The focus given to the negative that is found in the usability view of product quality is not regarded 
as unimportant, but what is emphasized is that the positive is not simply the absence of the negative. 
Besides reasoning such as the above, it was stated in the call for workshop papers held at CHI’2008 
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that the UX definition is not settled, and that lightweight evaluation methods are needed that are 
applicable for iterative prototype development (CHI 2008).  

What about UX in UTUM 2009? From the very beginning, we have borne UX in mind, by applying 
knowledge from Ethnography and Participatory design we have from start included the ‘positive and 
subjective’. From this aspect, the Inside Report from 2006 goes beyond the traditional objective focus 
on measurement as ‘the’ understanding of usability, since it also provides, by applying Rönkkö’s 
research methodological knowledge and results, an introduced philosophical framework for how to 
approach UX. In relation to the coming Chapter 3, in the new section called Distinctive 
characteristics in depth, we will look more thoroughly at how we applied Ethnography and 
Participatory Design in our usability test framework. Note that we never compromised the fact that 
the qualitative test situation is the most important one, leading to some quantifiable results. We also, 
because of our strong focus on the qualitative from the start, decided to divide the test in two parts: 
one part that produced qualitative data to designers very soon after the test process was stared up 
and one part that could present results to product leaders after all tests were done, with the help of 
numeric comparisons (see Winter et al 2008). We will return to this subject under the section 
Distinctive characteristics in depth. Finally, to clarify, what UX is and how to test it is today an open 
question; standards and guidelines must be developed and verified within the industrial context. Our 
research results and experiences so far offer one approach for taking on that challenge.   
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Chapter 2  
UIQ Technology Meets the Challenge 
In chapter 1 we concluded that the challenge we face is to provide a satisfying experience for 
users of mobile phones. We also concluded that a special responsibility is now placed on the 
providers of the powerful, open and flexible software platforms that are currently on the market 
or are on their way. In this chapter we will first review the UIQ platform to acquaint you with its 
power and flexibility. Thereafter we will give an account of the circumstances that have led to 
UIQ Technology having so many usability experts. 

UIQ - The powerful, open and flexible software platform 
The world’s leading handset makers understood years ago that having a common and powerful 
OS for their advanced phones was to everyone’s advantage. That is why they founded Symbian 
and created Symbian OS.  

Now, world leading handset makers have understood the advantage of having a common and 
flexible software platform for Symbian OS. UIQ is the only software platform that fully utilizes 
the capacity of the system and is the obvious choice for major handset makers who want to 
harness the full power of Symbian OS.  

Besides this, the UIQ platform is proven to be extraordinarily flexible. Together with handset 
makers we develop the UI and the suite of standard applications and modify them for phones 
with different form factors and phone styles. Since the UIQ platform is delivered as just one 
codeline, development costs and time-to-market are greatly reduced when a series of phones is 
produced, even if they have different form factors and inter action styles. 

As the provider of what may well be the most powerful and flexible software platform for mobile 
phones on the market, UIQ Technology must assume special responsibility for designing the 
platform so that it meets the expectations of the users. We assume this responsibility by 
advancing inventive user research methods to capture user needs and by innovating software 
development practice to satisfy these needs in the design of the software platform. 

In chapter 3 we will discuss the innovations in software practice that we have developed. But to 
really understand them it is helpful to first look at the events that brought us to adopt the 
approach we use. 

UIQ Technology usability experts 
One of the reasons UIQ Technology is where it is, and we are who we are, is the Blekinge 
Institute of Technology (Swedish abbreviation: BTH), in Ronneby, Sweden. The Software 
Engineering program at BTH was very popular for its innovative practices of involving students 
in industrial projects and emphasizing the importance of work groups that combine skills from 
different areas of software development. 

Many of the employees at UIQ Technology have received their degrees from BTH. A dozen or so 
of them participated in the People, Computers and Work course of study (Swedish abbreviation: 
MDA) at BTH where they received their Bachelor’s or Master’s degrees in Computer Science 
with emphasis on Human Work Science.  
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The MDA course of study grew out of the Scandinavian approach to Participatory Design. This 
approach, developed in the 1970s in Norway and Sweden and widely used in Scandinavia, 
involves the users of a computer system in designing it. Graduates, who were trained in both 
Computer Science and Human Work Science, are expected to fill the gap between the needs of 
system users and the realization of the system by designers and developers. Their task is to make 
systems work better for those who actually use them. 

A majority of the staff members with MDA degrees are still at UIQ Technology after many years 
with the company. Most of them still work with interaction design. Others have moved on to 
work with requirements specification, project leadership, system design and marketing. This 
permeation of usability experts throughout the company ensures that user-centric development 
prevails as the UIQ Technology insignia. 

These circumstances – the founding of UIQ Technology for the sole purpose of providing the 
best possible software platform for Symbian OS and the MDA course of study next door at BTH 
that turned out scores of usability experts – proved to be a sound basis for the user-centric design 
methods that we use today. 

Usability experts usually come, in small numbers, into a software development company late in 
the game, if at all. At UIQ Technology they came, as intended, in great numbers at the beginning. 
They have been able to bring the latest knowledge from the academic world with them and 
successfully put it into practice. 

UIQ Technology and the Blekinge Institute of Technology 

UIQ Technology cooperates closely with the 
Blekinge Institute of Technology (BTH) in 
education and research. The Software Engineering 
program at BTH is one of the main reasons UIQ 
Technology was founded in Ronneby, Sweden.  

Many of the usability experts at UIQ Technology 
received their college degrees after participating 
in the People, Computers and Work program of 
study (Swedish abbreviation: MDA). The main 
focus is on how people use interactive systems in 
a concrete working context. The way information 
technologies impact working life and how system 
design and development can be improved to better 
meet the needs of the users are concerns that are 
addressed in the MDA program. 

In the field of user research there is extensive 
cooperation    between UIQ Technology and the 
Use-Oriented Design and Development research 
group, U-ODD, at BTH. 

UIQ Technology participates in Blekinge 
Engineering Software Qualities (BESQ) at BTH, a 
major research initiative under the direction of top 
ranking scholar Prof. Claes Wohlin. In BESQ, 
major international companies work together with 
academic researchers to provide methods, 
techniques and tools to support the software life 
cycle, from requirements to design and 
implementation. 

Recently, the UIQ Academy was founded. 
Together with BTH and the Swedish Employment 
Service, UIQ Technology will be topping up the 
skills of unemployed software developers in order 
to meet the growing need of software developers 
for the rapidly growing UIQ platform. 

UIQ Technology and BTH are located in the Soft 
Center Science Park in Ronneby, Sweden, along 
with other organizations and companies engaged in 
information and communication technologies. 
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Chapter 3  
The Four Distinctive Characters of UTUM 
Providing the best possible user experience requires us to carry out quality assurance activities 
above and beyond the efforts that are normally called for in software development. This is not 
simply a question of overhauling the design and development processes that are commonly used 
today; we need to introduce new processes, new roles, new metrics and new, user-oriented ways 
of thinking. At UIQ Technology, our interaction designers and user researchers are trained and 
experienced usability experts. Getting good user input and then using it well in the development 
process is standard operating procedure. 

Much of the user research at UIQ Technology is similar to that which is commonly conducted 
throughout the computer and mobile industries. There are, however, some essential differences 
that we would like to highlight. We present the differences here as four distinctive characteristics 
of UTUM. 

The first two distinctive characteristics deal with getting good user input. One of these is our 
approach to gaining a user perspective on using mobile phones. We do not simply observe the 
behavior of users; instead, we work together with them to gain insights into the experience of 
being a mobile phone user. More than that, we consider users to be knowledge partners who 
should be involved in the design of mobile phones from the outset. 

The other two distinctive characteristics deal with using the input in such a way that it has an 
impact on the platform, both immediately and in the long run. First, we have developed the role 
of the test expert. This is a usability expert who conducts user testing and research and then 
brings the user perspective directly into the daily design activities. Secondly, we have developed 
a way of collecting, processing and presenting the attitudes of users who test phones and design 
ideas with us.  

Getting good user input 
The two distinctive characteristics we will discuss first relate to getting good user input. 
Basically, they are about the relationship we have with the users who participate in testing. Our 
aim is to work side-by-side with them and jointly design phones that work for them. We find 
users to be enthusiastic and interested in participating in the design process, which gives us good 
quality input. 

Distinctive characteristic 1 – Understanding users 
User testing typically observes people when they are using a product and records their behavior. 
We go a step further and work to understand their thinking and the motivations behind their 
behavior. Simply observing behavior can leave you with the impression that users can act 
illogically and arbitrarily, which doesn’t help you improve your design. But by understanding 
how users think, you detect patterns and can design the product to fit their way of thinking.  

Our user research does not simply aim at adding sundry pieces of information to a technology-
centric perspective; it is about changing our perspective to that of the user. We don’t just observe 
from the outside with our preconceived notions, we aim to get an insider perspective and discover 
our own misconceptions. 
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Gaining understanding requires us to refine our methods of getting input from users. It also 
demands that we present the results of user research as descriptions that are rich enough to make 
the observed behavior understandable to others. 

The methods we use to get good user input are inspired by ethnographic approaches to research 
in software development practice. Specifically, inspiration has come from our work with re 
searchers at BTH who use an ethnographic approach in their research. See page 12 for more 
about cooperation between BTH and UIQ Technology. 

We have adopted two main techniques from ethnography. The first one is creating a special role 
in the software development process that is filled by someone who has the analytic awareness of 
the skilled ethnographer. The second is conducting research in a situation that makes users feel 
relaxed and encourages them to act as they normally would.  

Such an approach is especially appropriate in testing for usability and user experience. It allows 
us to uncover important aspects of the user experience that need to be taken into account. 
Understanding these aspects can make the difference between a good design and a design that is 
right on target. It enables us to deal with the complexity of the user experience. 

The first thing we need to do to find out what motivates the actions users take is to make sure 
they do not feel they are being judged. To begin with, we do not put users behind glass in a lab 
and study what they do. Instead, we sit down with them and evaluate phones together, discuss 
design alternatives and discover new options. They feel relaxed and ready to share their 
experience and views with us. 

However, this does not mean that we simply have a nice chat with them. Quite the opposite. We 
have a set of structured and well defined activities available to help us understand what using 
mobile phones means to those who use them. We have a very particular purpose when 
undertaking interviews with users: to improve the UIQ platform. 

Using an ethnographic approach changes the way we describe the roles of the people involved. 
We refer to the users who help us with user testing as “testers” because they are the ones who are 
doing the testing, not the ones being tested. We call the UIQ Technology researcher the “test 
expert” because this title emphasizes the role of qualified ethnographer that the test leader 
assumes. 

The skills of the test expert are critical for getting good user input. Not just anyone can be a test 
expert at UIQ Technology. To make a phone satisfying to users you must understand users and 
you must understand the phone. You must be a people-oriented person. Being a test expert 
requires empathy, excellent interview techniques and good conversational skills. At the same 
time, deep knowledge of the UIQ platform and applications is a must. 

UIQ Technology’s test experts have all had many years of work experience in people-oriented 
professions such as social work and health care before making a career change, earning their 
degrees in Computer Science with emphasis on Human Work Science and then joining UIQ 
Technology. 

The test expert is responsible for the crucial task of getting good user input into the design 
process as we will see further on. However, the most important outcome of user testing is the 
greater insight gained by the test expert. 
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Distinctive characteristic 2 – Users are inventive 
Typically, users are asked to evaluate phones that are on the market or to express their opinions 
of design ideas that are presented to them. We do this too, but we take it a step further and give 
users the opportunity for independent thinking and more active participation in the design 
process.  

The Scandinavian approach to Participatory Design was an important part of the training that 
most of the usability experts have received through the MDA course of study at BTH. See page 
12 for more about MDA. This approach has inspired the methods used for user-centric design at 
UIQ Technology.  

Participatory Design is both a field of research and an evolving software development practice 
that uses a collection of methods and tools to enhance the participation of users in the design 
process. The Participatory Design tradition respects the expertise of the users. Users provide 
essential and inventive input for system development. For users, the mobile phone is a 
technology that could be used to achieve goals, but it is not the goal in itself. Having this 
perspective is essential for understanding user expectations. 

There are significant differences between designing computer systems for a specific company or 
industry, which is what Participatory Design was first used for, and designing a mass-market 
consumer product such as a mobile phone. However, we have found from experience that user 
involvement in designing the user interface and applications for mobile phones is fully possible 
and very rewarding. 

The basic principles we have taken from Participatory Design are the relationship we have to 
users and the role they play in design, taking the needs of users as our starting point and making 
sure that the user perspective is represented throughout the development process. 

Participatory Design promotes the development of meaningful and long-term relationships with 
the users who participate. A meaningful relationship between those who are responsible for the 
design of technology and those who must live with its consequences is vital for getting good user 
input. 

This relationship is built upon acknowledging the skills and experience of users. The starting 
point in design is the needs of users. Through developing shared visions of technology in use, we 
are able to design good-quality phones that match the work users want to accomplish and the 
skills they have. 

Using methods that encourage users to make independent contributions to the design process not 
only gives them a sense of involvement in the process but is also a source of invention. We can 
deal with the fundamental questions of use and technology as we explore the situations in real 
world settings that are the context for the use of mobile phones.  

Once again, the test expert plays a crucial role in getting good user input into the design process 
and fills the role of an ombudsman, to use a term of Swedish origin, a trusted agent for the users. 
Through this role, the test expert represents users in the design process. 

To succeed in the long run, any software development practice must be able to cope with the day-
to-day reality of the software business, including limited resources, conflicts and constraints. Our 
solution is to get designers and managers to work closely with the test expert, who represents the 
users, in the normal development routines.  
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It is easy to misunderstand the relationship between the testers, the test expert and designers, so 
allow us to clarify. Users who act as testers have an advisory capacity in the development 
process. Do not confuse their participation in the design process with making design decisions. 
Decisions are made by designers and management. 

Also, user participation cannot and does not replace the unavoidable hard part of system 
development, design, which requires specialist skills. What it does at UIQ Technology is to 
provide designers with good user input, through the participation of the test expert in the design 
process. 

Moreover, the test expert should not take on the role of designer. The test expert must retain the 
role of user advocate. This means that another important quality for a test expert to have is 
integrity. User testing is about working with users to evaluate phones objectively and honestly, 
not to favor any given design. This also means that the test expert must feel secure in the role of 
critic. Loyalty to UIQ Technology and to licensees is shown by asserting the users’ perspective. 
Nothing is gained by favoring currently used solutions. 

Using user input well 
There are two major audiences for the results of user tests: designers and decision makers. 
Designers want concrete, immediate feedback during every step of the process to improve the 
design. Decision makers on the other hand don’t have time to dig deeper into the details of the 
user experience. They need cold hard facts in diagrams to present at meetings. 

UTUM is able to give us requisite results for both designers and decision makers. This is 
achieved by using a structured method of usability testing that allows testers to use the phone for 
a number of tasks. After each task is completed, the tester and the test expert together evaluate 
how effective and efficient the phone is for the specific task at hand. The results are then 
communicated directly and personally to designers. The results are also summarized as easy to 
grasp metrics to help decision makers make better decisions. 

The first two distinctive characteristics were about the relationship with users and how user input 
is received and perceived. The other two characteristics are innovations in software development 
practice and have to do with organization and method development within the software company. 
In summary, it is primarily the special role of the test expert to understand the user experience 
and bring this understanding into the software development process.  

Distinctive characteristic 3 – Continuous and direct use of user input 
Typically, user testing is conducted as an isolated measure. Input from user testing comes into the 
software development process in spurts, often as colossal reports which require thorough 
analysis. Even if the results of this type of testing are valuable, the difficulty is to get the 
meaningful parts to the designers as they are needed. The high tempo of software development 
often makes it difficult to channel information to the right place when it does not arrive at the 
right time during the design process. 

With UTUM we go a step further to get relevant information to designers when they need it. To 
do this we have introduced some important cost effective innovations in user-centric design. 

Integrating the role of the test expert into the ongoing daily design process came quite naturally 
once the role was established. Since user research is conducted in-house, it can be directed at the 
most critical issues in a flexible and pragmatic way. 
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Continuous testing and the relaying of test outcomes informally and directly to designers allows 
for extremely short turn-around time from problem discovery to implemented solution. Within a 
matter of days, two or three iterations can be generated: from problem discovery, to design work, 
to testing alternative solutions, to validation and back to the discovery of new problems. For each 
iteration, the all-important follow-up questions can be asked and creative ideas can evolve 
rapidly. 

Feedback from users to designers and developers, by way of the test expert, can be very informal 
and has the character of one expert talking to another. In chapter 4 this rapid feedback process is 
referred to as the inner feedback loop. 

Distinctive characteristic 4 – Metrics for good decisions 
Typically, results of user testing are presented as large collections of data, mostly concerning user 
behavior, in a variety of tables and graphs. We have gone a step further and developed a 
presentation of a summary of our user testing that is clear, concise and keeps focus on 
understanding the user experience and not simply observing user behavior.  

The emphasis is on making good decisions, not just easy decisions. This is done by summarizing 
the results of what is actually qualitative research by using quantitative methods. We give 
decision makers the type of presentations they are used to dealing with but that are actually a 
summary of user attitudes. We rely heavily on methods for measuring attitudes. Attitudes express 
satisfaction or dissatisfaction which we see as closely related to the user experience. We 
encourage decision makers to understand the user perspective instead of just streamlining 
decision making. 

In some ways, this final characteristic of UTUM has been the most challenging to develop. The 
first three characteristics fall within similar domains of thinking. They are all inspired by 
approaches that have grown out of the social sciences and qualitative methods of research. This 
last characteristic, however, aims at bridging the gap between technology-centric and user-centric 
perspectives, between design culture and engineering culture, and quite possibly between people 
who are left-brain dominant and those who are right-brain dominant. This is no easy task. What 
we want to do is make sure that the user experience is communicated well to decision makers. 
There is a great risk that by oversimplifying the results or by just presenting raw data, decision 
makers will make quick decisions based on a misunderstanding of the way attitudes are 
measured. If you are used to dealing with data that represents purely quantitative attributes it is 
easy to overrate the value of numerical or positional representations. The representation can 
become the center of focus and distract us from what it represents. Our task is to emphasize the 
user perspective and underscore the key importance of understanding the user experience. Our 
metrics should arouse curiosity, not circumvent it. 

Fortunately, we didn’t have to start developing our metrics from scratch. Once we understood 
that there is a close relationship between understanding the user experience and measuring the 
attitudes of users we could utilize well proven methods for the latter: Likert-type scales such as 
SUS. We could then include formal methods for the measurement of attitudes in our toolbox of 
test methods.  

We did not, by any means, supplant the qualitative methods that are inspired by ethnography and 
Participatory Design with simple statistics. We just included some questionnaires in the test 
sessions that could adequately summarize the user experience investigated in the sessions. We do 
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not blindly trust the statistics concerning the attitudes of users. If the conclusions drawn from the 
statistics should contradict the understanding of the test expert, the statistics are not considered to 
be a better measurement. Instead, the contradiction is seen as an indication of an area that 
warrants further investigation. 

Once we got the knack of using Likert-type scales for the evaluation of attitudes we needed to 
find a good way to present the results. After some experimentation and trial runs with decision 
makers we arrived at a straightforward two-dimensional force field in which one or more objects 
of study can be placed. Each dimension represents the composite attitudes of users about a certain 
aspect of the user experience. 

For example, the two dimensions of the force field could be the responses to the statements “This 
phone is good for sending email” and “Using the keys on this phone is easy”. The objects placed 
in the force field could be different models of phones or different email solutions for the same 
model of phone. In one simple graphic we then see a comparison of different phones or solutions 
and also a suggestion as to how the different aspects of the user experience affect the total user 
experience. 

Likert-type scales for measuring attitudes 
User satisfaction is an opinion, an expression of 
like or dislike of the experience of using a phone; 
it is an attitude. Measuring user experience is 
about measuring attitudes.  

Rensis Likert described his method of summated 
ratings for the measurement of attitudes in his 
Ph.D. thesis in 1932. This method, now often 
referred to as “using a Likert-type scale” for 
attitude metrics, has since become a very popular 
method of assessing people’s attitudes in many 
different situations because it is reliable and easy 
to use. 

In the development of computer systems, one 
implementation of a Likert-type scale, the System 
Usability Scale (SUS) developed at Digital 
Equipment Corporation in 1986, has become a 
model for many studies of usability of computer 
systems, web sites and mobile phone interaction.  

A scale of attitudes is obtained by respondents 
expressing their attitude to a number of statements 
about the object that is being evaluated. They can 
respond that they are indifferent, favorable or 
unfavorable to the statement. It is common to 
extend this three-way choice to five or seven 
choices which then allows respondents to express 
their attitudes as more or less favorable or 
unfavorable.  

Besides being able to capture attitudes well, Likert-
type scales tend to be adequately statistically 
robust, generating data with a close to normal 
distribution. This means that the choices the 
respondents make can be given numerical values 
which in turn can be added together. The sum can 
then be interpreted as an attitude toward a more 
general concept, like that of usability. An average 
of the responses from several respondents can even 
be calculated and interpreted to represent an 
average of the attitudes of the group. 

However, there is a serious pitfall when presenting a graphical representation of the user 
experience which is worth reiterating. Graphics are a powerful means of expression. One is easily 
led to believe that the graphics and the data collected to create them can capture the user 
experience on their own. It is easy to believe that the three methods that we described first for 
getting good user input and using it well could be skipped. This is not the case. The methods that 
are used to get a user perspective and assert this perspective in the design process cannot be 
replaced by graphics, enticing as this may seem. 
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The graphical presentations, along with written reports, are shared with managers and licensees. 
This constitutes what is referred to as the outer feedback loop in chapter 4. We have now 
discussed the four ways we believe that UTUM is a very special, advanced and possibly unique 
method for user-centric design. We get close to users, we respect their knowledge and experience 
and we then engage a usability expert to represent their interests throughout the software 
development process.  

We have described these characteristics in four parts in order to highlight each one individually. 
However, in daily practice these are not four assorted methods that are used side-by-side but 
rather one formal method that works as a whole. There are some extra advantages to using a well 
defined and formal method that do not derive from any one part but are a result of the whole. 

One advantage of using a formal method for executing and documenting user tests, even though 
much of the outcome is communicated informally, is traceability. We can validate whether user 
satisfaction has, in reality, improved, and trace the improvement to the specific tests that 
suggested the improvements. This makes the role of user testing more visible in quality assurance 
processes. Also, the results from user testing are a vital resource for capturing and specifying 
requirements for future versions of the UIQ platform. 

Spatial representation of results – Total usability metric as an example  

 
The results for each phone tested are placed on a 
two-dimensional field where the sum of the 
efficiency assessments for the use cases that were 

At the same time, having the field divided into four 
sections draws your attention to the basic nature of 
the Likert-type scales, that is, testers expressing a 
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tested is on the x-axis and the sum of the results 
of the user satisfaction assessment for each phone 
is on the y-axis.  

The field is divided into four sections. In the 
upper right, both satisfaction and efficiency have 
positive values. Increased usability is expressed as 
movement towards the upper right field. Values in 
the upper section to the left express user 
satisfaction but inefficiency. The lower left 
expresses dissatisfaction as well as inefficiency, 
while values in the lower right express efficiency 
but dissatisfaction. 

The advantage of this way of displaying the 
results is that it gives you an immediate sense of 
where on the field you want to be. You strive for 
placement in the upper right-hand corner.   

positive or negative feeling toward the phone. 

One way to visualize how the results should be 
interpreted is to imagine each phone being first 
placed in the middle of the field. As each 
assessment is made, the phone is kicked in some 
direction depending on how positive or negative 
the tester is to the phone concerning satisfaction 
and efficiency. 

This is important to understand. Ending up to the 
left and below the origin of coordinates does not 
mean that testers judged the phone to be only 
moderately satisfying and efficient; it means they 
judged it to be decisively unsatisfying and 
inefficient. Being there does not mean that the 
phone is OK but could be better. It means the 
phone is down-right   unacceptable. You do not 
want to be there.  

A unique approach to user research 
Before we present an example of UTUM in practice in the next chapter, we want to make sure 
that you really understand the uniqueness of the UIQ Technology Usability Metrics. Since our 
research methods have evolved from the traditions of the social sciences, some engineers and 
others with backgrounds in the natural sciences may be unaccustomed to the ideas behind them. 
Please allow us to speak clearly. 

Having users involved in the design process, from the beginning to the end, is how we guarantee 
user satisfaction, a good user experience and consumer demand for phones using UIQ. The way 
we work together with users, continuously, to improve the user experience is, we believe, unique 
for a company in our position. 

The reason we developed UTUM was to be able to continuously improve the user experience for 
users of phones that use UIQ. The aim is to ensure that the usability of UIQ products is superior 
to that of the competition. Note, however, that our aim is to ensure superior usability, not to 
certify it. We are not interested in boasting about being best; we simply aim to be best! 

This is a very important distinction and it is necessary to understand it fully to appreciate the 
approach used in UTUM. Attempts are made by others to define usability metrics in such a way 
that they can be used to determine if one system is more usable than another. These attempts rely 
on experimental methods that remind us of those used in the natural sciences. They expect any 
researcher to be able to repeat the experiments and come to the same conclusions. 

In contrast, UTUM is grounded in the social sciences, leaning heavily on the ethnographic 
tradition of research. The results of the tests we conduct cannot be validated by someone else 
repeating the tests at another time. The validity of our testing lies in the knowledge and 
experience of our test experts, the participation of enthusiastic users and the direct influence the 
test results have on improving the UIQ platform.  
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Moreover, we would have little use for research data, after phones are on the market that tells us 
that our platform is more or less usable than another platform. We need to know that long before 
the phone reaches the market. We need usability testing that is immediately usable. 

Distinctive characteristics in depth  
Inside Information 2006, Chapter 3 began by declaring that if we are to provide the best possible user 
experience, activities are required that go beyond the efforts that are normally called for in software 
development. New processes, new roles, new metrics and new, user-oriented ways of thinking are 
needed. From the very start we wanted to go a step further, to understand users’ thinking and the 
motivations behind their behavior. Therefore we applied ethnographic, participatory design, agile and 
plan driven approaches. When the Inside Information report was published in 2006 we already knew 
that the above mix would constitute a powerful start for addressing UX. At that point in time, we 
also were aware that we did not have all the necessary details and that there was a lot of work left to 
do. Below we present how far we got in handling this challenge.  

What is Ethnography? The first author of this report has published an account of Ethnography 
relevant for Software Engineering in Encyclopedia of Software Engineering that is recommended reading 
(Rönkkö 2009). Here we will present the short version of what ethnography is, related to our 
usability framework. Ethnography is a research approach taken from sociology, with its roots in 
anthropology. It includes a social science investigative technique called fieldwork. Note that it is the 
analytic view that is applied during fieldwork and on fieldwork results that defines ethnography. 
Through the act of doing fieldwork, researchers become intimately familiar with the studied setting, 
language, jargon, culture, and what it meant to ‘live and act’ there from the studied people’s own 
point of view. This intimacy provides researchers with a subjective understanding necessary to 
overview, correlate and integrate various types of field appearances, i.e. a means to discover and 
represent ‘a way of life’. Hence, an ethnographer knows in ways others do not and cannot know, 
because they base their knowledge partly on personal experience (see also Rönkkö 2005 Chapter 6, 
and Rönkkö 2007 for deepening in the subject of personal experience from a language point of 
view). The ethnographic analytic part is about colligating answers, observations, notes, structures, 
etc., i.e. all kinds of evidence identified in the field within a frame of study interest. As any scientist, 
the ethnographer looks behind appearances in a detailed and systematic manner. Careful 
interpretation and analyses of appearances lead to written ethnographic accounts, often termed as 
stories. These are iterated with new field studies until there appears to be a lack of relevant follow-up 
questions to be asked.  

Doing ethnography is obviously a complex task but not necessarily a complicated task. As in the case 
with any engineering task this has much to do with the challenge of how to systematically collect and 
analyze information to be able to produce syntheses and conclusions. Ethnography in its original 
form also means to emphasize the descriptive nature when synthesizing and concluding fieldwork 
results. It is important to realize that the studied people themselves lack the entire picture of 
correlations and evidences that the ethnographer produces, and also lack the professional skill to 
distance themselves from themselves. A basic underpinning assumption for ethnography is: it is a 
method for understanding what activities mean to the people who do them (Harper 2000:244). If there is no such 
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underpinning assumption then it is not ethnography; rather, it is some other kind of observation 
technique or fieldwork, e.g. Case Study. One of the strengths of ethnography is the ability to take a 
broad rather than a particular focus. Doing ethnography is also very much a question of a general 
style rather than following specific prescriptions about procedure. In one sentence: it involves getting 
out in the field with an open mindset and staying there. In many situations the challenge is to 
understand unfamiliar complexities, in which people work together in informal and unforeseen ways, 
where social and interactive issues have significant influence. Good ethnographers are known for 
their high sensitivity to notice subtle interactive and social signals, leading to interesting findings. 
Therefore it has also been questioned if ethnography is a ‘gift’ rather than a methodology that all can 
learn (Anderson 1997:VIII). It is no easy task to reveal things about social systems and structures in 
reality, not even with the aid of an ethnographic approach and mindset, but a specific hypothesis can 
make such aims impossible. This is because the use of a hypothesis assumes that you already know 
what you are interested in; instead exploratory observational research is needed.  

In the usability test framework, we have attempted to come as close as possible to the original 
ethnography; being aware of where and why we are close to, but not doing ethnography. Due to 
challenges in the development context and with approaching mass-market users, we have not applied 
ethnography in its original sense. Instead, we talk about ethnographically inspired usability tests. The 
challenges referred to are that telecommunications is a market-driven software development area. In 
market driven projects there is no distinct set of users, instead there are potential groups of people 
who fit an imagined profile of intended users. The elicitation of requirements is mainly managed 
through marketing, technical support, trade publication reviewers and user groups. The constant 
flow of requirements caused by the variety of stakeholders with different demands on the product is 
an issue closely related to how to write understandable requirements. In market driven companies 
requirements are often invented based on strategic business objectives, domain knowledge and 
product visions (Karlsson et al. 2007). What we have done, related to identified users and UX is: 
cooperated with present and potential users; kept to the idea of trying to understand those from their 
own point of view, i.e. users’ handling of mobile artifacts is observed, talk aloud is encouraged, and 
interaction techniques are used to ensure that we understand what the testers/users themselves 
believe they are doing; we performed usability test in real or as close as possible to real user contexts; 
we emphasized getting out in the real world with an open mindset and staying there to the extent 
that questions have empirically plausible answers; and finally, we made sure to recruit a test expert 
sensitive enough to notice subtle interactive and social signals, leading to adequate questions, ways of 
asking, and interesting design findings.  

What is Participatory Design (PD)? PD is an approach towards computer system design in which 
those who are expected to use the system are actively involved and play an important role in 
designing it. PD researchers have always been explicit about the political aspects of the introduction 
of computer-based systems. Three basic requirements for participation are access to relevant 
information, the possibility to take a position on problems, and participation in decision making. It is 
a paradigm where stakeholders are included in the design process, and it demands shared 
responsibility, active participation, and a partnership between users and implementers (Schuler and 
Namioka 1993). The participation of users in technology development is seen as a precondition for 
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good design. The tools and techniques of PD are designed to encourage a practice where researchers 
and designers are able to learn about users’ work, and allow users to take part in technology design. 
The tools and techniques for user need analysis are workshops, workplace visits, and 
ethnographically-inspired fieldwork techniques, complemented by others that focus on system 
design, such as scenarios, mock-ups, future workshops and cooperative prototyping. From the 
practitioners’ point of view, due to the diversity of perspectives and background of those who are 
practitioners, there is no one single understanding of what PD is. However, there is a shared view 
regarding the core principles of PD: every participant is an expert at what they do; the voices of all 
participants must be heard; good design ideas arise when participants with different backgrounds 
collaborate; it is better to spend time in the user’s environment rather than performing tests in 
laboratories; group participation in decision making; individual and group empowerment; the 
purpose of participation is not only for reaching agreement but also to engage participants in 
adaptation and change of their environment (Sanoff 2007). 

When we place PD in relation to our efforts, we find that the work done here reflects the movement 
away from the political. The focus of the work performed here has not specifically been aimed at 
reducing negative effects of computerization, or improving the control that the workers have over 
their working conditions. There has thus been no specific political reason for encouraging worker 
participation, apart from a general principle that those who are involved in the everyday running of 
an operation should have the possibility to exercise some control over their everyday activities. The 
main reasons for encouraging participation have therefore been to utilize the knowledge of the 
participants, to improve the quality of what users can do with and feel about mobile artifacts, to 
increase the value of that use and ownership. Hence, in our case PD deals with making use of the 
inventiveness of phone users. This entails giving the users a chance to actively participate in the 
design process. The participatory design tradition respects the expertise and skills of the users, and 
this, combined with the inventiveness observed when users use their phones in real life situations, 
means that users provide important inputs for system development. In our mass-market situation the 
test expert also has an important role to play as an advocate for and representative of the user 
perspective he derived from numerous meetings with real users and potential future users. Thus, the 
participation of the user provides designers, with the test expert as an intermediary, with user input 
throughout the development process.  

What about agile and plan driven approaches? We have endeavoured to have a continual process of 
testing with both informal and formal/plan driven results. The agile movement is based on a number 
of core values, described in the agile manifesto (Alliance 2001) and explicated in the agile principles. 
The agile manifesto states that: “We are uncovering better ways of developing software by doing it 
and by helping others do it. Through this work we have come to value: Individuals and interactions 
over processes and tools, Working software over comprehensive documentation, Customer 
collaboration over contract negotiation, and Responding to change over following a plan. That is, 
while there is value in the items on the right, we value the items on the left more” (Alliance 2001). 
Cockburn (2002) stresses that the intention is not to demolish the house of software development, 
which is represented here by the items on the right, but claims that those who embrace the items on 
the left rather than the items on the right are more likely to succeed in the long run. Even within the 
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agile community there is disagreement about some of the choices, but it is accepted that discussions 
can lead to constructive criticism. Agile software development radically changes how software 
development organisations work, especially regarding testing (Talby et al. 2006; Winter et al 2008).  

Since we are working in a mass-market situation, and the system that we are looking at is too large 
and complex for a single customer to specify, the testing process must be sufficiently flexible to 
accommodate the needs of many different stakeholder interests. The product must appeal to the 
broadest possible group, so it is problematic to have customers operating in dedicated mode with 
development team, with sufficient tacit knowledge to span the whole range of the application, which 
is what an agile approach actually requires to work best (Boehm 2002). As a result of analysis of a 
Case Study (Winter et al. 2008) it appeared that we had two disparate groups who need two different 
types of results within different time frames.  

Two groups who need different types of usability metric  

 

Figure, Groups and their diverging interests 

We have designated these groups as Designers and Product Owners. The group of Product Owners 
includes management, product planning, marketing, and other actors on the “business” side of 
operations. The group of Designers is represented by e.g. interaction designers and system and 
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interaction architects. We found that “Designers”, as in the agile manifesto, are interested in the 
items on the left, rather than the items on the right (see figure above). We see this as being “A 
Designer’s Manifesto”. “Product Owners” are more interested in the items on the right. Boehm 
(2007) characterised the items on the right side as being “An Auditor Manifesto”. We see it as being 
“A Product Owner’s Manifesto”. This is of course a sliding scale, and neither of the two groups is 
uninterested in what is happening at the opposite end of the spectrum, but as in the agile manifesto, 
while there is value in the items on one side, they value the items on the other side more. (See Winter 
et al. 2008 and Winter 2009 for details) 

In UTUM testing, one or more test leaders carry out the test according to predefined requirements 
and procedure. The test itself takes place in a neutral environment rather than a lab, in order to put 
the test participant at ease. The test is led by a test expert, and it is performed together with one 
tester at a time. The test leader welcomes the tester, and the process begins with the collection of 
some data regarding the tester and his or her current phone and typical phone use. Whilst the test 
leader is then preparing the test, the tester has the opportunity to get acquainted with the device to 
be tested, and after a few minutes is asked to fill in a hardware evaluation, a questionnaire regarding 
attitudes to the look and feel of the device. The next step is to perform a number of use cases on the 
device, based on the tester’s normal phone use or organisational testing needs. Whilst this is taking 
place, the test leader observes what happens during the use case performance, and records these 
observations, the time taken to complete the use cases, and answers to follow-up questions that arise. 
After the use case is complete, the tester is asked to answer some questions about how well the 
telephone lets the user accomplish the use case. The final step in the test, when all of the use cases 
are completed, is a questionnaire about the user’s subjective impressions of how easy the interface is 
to use. This is based on the System Usability Scale (Brooke 1996), and it expresses the tester’s 
opinion of the phone as a whole. The tester is finally thanked for their participation in the test, is 
usually given a small gift, such as a cinema ticket, to thank them for their help. 

After testing, the different types of data obtained are transferred to spreadsheets. These record both 
quantitative data, such as use case completion times and attitude assessments, and qualitative data, 
such as comments made by testers and information about problems that arose. This data is used to 
calculate metrics for performance, efficiency, effectiveness and satisfaction, and the relationships 
between them, leading to a statement of usability for the device as a whole. The test leader is an 
important source of data and information in this process, as he or she has detailed knowledge of 
what happened during testing. The figure below is an illustration of the flow of data and knowledge 
contained in the test and the test results, and how the test is related to different groups of 
stakeholders. The stakeholders in the testing can be seen at the top of the flow, as interested parties. 
These stakeholders can be within the organisation, or licensees, or customers in other organisations, 
and their requirements influence the design and contents of the test. The data collected in the testing 
is found both as knowledge stored in the mind of the test leader, and as metrics and qualitative data 
in spreadsheets.  

The qualitative findings of the testing are stored in a structured data summary, which was first 
created and developed by Gary Denman. It contains issues that have been found, on the basis of 
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each tester and each device, for every use case. Comments made by the test participants and 
observations made by the test leader are stored as comments in the spreadsheet. 

Focus on both metrics and knowledge  

 

Figure, Contents of the UTUM testing, a mix of metrics and mental data 

The results of the testing are thereby a combination of metrics and knowledge, where the different 
types of data confirm one another. The metrics based material is presented in the form of diagrams, 
graphs and charts, showing comparisons, relations and tendencies. This can be corroborated by the 
knowledge possessed by the test leader, who has interacted with the testers and is the person who 
knows most about the process and context of the testing. Knowledge material is often presented 
verbally, but can if necessary be supported and confirmed by visual presentations of the data. 

Agile and plan driven approaches in summary: To us, agile and informal results relate to continuous 
and direct use of user input in design and decision processes. The high tempo of software 
development in the area of mobile phones makes it difficult to channel meaningful testing results to 
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the right recipient at the right time in the design process. In an attempt to alleviate this problem, tests 
were performed in-house, and the role of the test expert was integrated into the daily design process. 
With such an agile approach it is possible to meet critical issues fast, and the informal relaying of 
testing results to designers leads to a short time span between discovering a problem and 
implementing a solution. The formal and plan driven testing presents a summary of testing results in 
a clear and concise fashion that still retains a focus on understanding the user perspective, rather 
than simply observing and measuring user behavior. The results of what is actually qualitative 
research are summarized by using quantitative methods, giving decision makers results in the type of 
presentations they are used to dealing with. The statistical results are not based on methods that 
supplant the qualitative methods that are based on PD and ethnography, but are ways of capturing in 
numbers the users’ attitudes towards the product they are testing.  
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Chapter 4  
UTUM in Practice 
The best way to get a feel for what UTUM is all about is to see it in practice. As the next best 
thing, let us now follow the test process with an example, one step at a time, as we watch Jamie, 
our usability expert, conduct a study with 24 testers using UTUM to evaluate three market-
leading phones and compare the results. This example will fill in the details for you and illustrate 
the unique power of the method. 

Structure of the user testing  

 
The backbone of UTUM, the inner feedback loop, is the close collaboration between users and UIQ 
Technology staff which brings user feedback directly into the design and development processes. Testers 
are mobile phone users who work with a UIQ Technology test expert to test phones. The test expert is 
part of the design team which determines how user interaction is developed.  
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Tester and test expert at work 
The last time Jamie ran user tests with Kelly, they met in Kelly’s home. This time it was more 
convenient for Kelly to come to the UIQ Technology office. The important thing is that the test is 
conducted in a place where Kelly feels relaxed and open to sharing. Jamie expresses gratitude for 
the time that Kelly is willing to devote to testing but Kelly shrugs off this comment and says that 
it feels like an important task and besides, it’s fun.  

After packing up the phones to be tested, Jamie sits down at the table next to Kelly and explains 
that this time three phones are going to be tested. One is a prototype of a phone using UIQ that is 
due on the market in a few months. The other two phones, which are fairly new on the market, 
are of well known brands that each uses a competing platform. What we want to do is compare 
the usability of UIQ, brand X and brand Y in order to find ways to improve UIQ and to identify 
strategic areas for extra effort in the time remaining until the phone using UIQ is released. 

Who does the testing?  

 
Tester and a UIQ Technology test expert work together, pooling their individual experiences, to test 
phones. Testers are selected from among the many users of mobile phones who have expressed interest in 
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working with UIQ Technology to improve the user experience. The UIQ Technology test expert takes on 
the role of user ombudsman to promote user interests in the development of the UIQ software platform. 

Who decides what to be tested?  

 
Users, testers, licensees, developers and designers all contribute to what is to be tested. The use cases that 
are tested are chosen from a database of the most commonly used functions according to user surveys and 
from those that are of greatest concern for UIQ licensees. Which use cases to choose for any given study 
can be decided by the tester, designers or a licensee. Licensees can have the most important features their 
phones offer user tested before production. Developers make the most important contribution throughout 
the development process, namely the codeline of the UIQ platform.  

Since Kelly has tested phones earlier, an agreement of confidentiality has already been signed. 
But Jamie does point out that it is especially important not to discuss the prototype with anyone. 
That is the condition under which our licensee has permitted us to use the prototype in testing.  

The drawings above illustrate the flow of activities and the relationships between the various 
actors. The UTUM model, to get good user input and use it well, involves two feedback loops. 
The backbone of the process is an inner, quick feedback loop. Testers and UIQ Technology staff 
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work closely on an ongoing, daily basis on design issues that are at the forefront of the 
development process. An outer feedback loop sets the framework for who does the testing, what 
is to be tested and how testing is carried out. It also provides decision makers with usability 
metrics to facilitate long-range planning and development while keeping the user experience in 
focus. In both loops, the key activity is working together with our partners, whether they are 
users, designers, handset makers, suppliers or academic researchers. 

Deciding what to test 
Before testing begins, Kelly fills out a form giving such information as age, gender and model of 
mobile phone normally used. The 24 testers recruited for this series of tests represent both 
genders equally and have been divided in four age-range groups. They were chosen from the 
hundreds of mobile phone users in Jamie’s database who have expressed interest in being testers.  

The form also asks for the six functions, among a number of commonly used mobile phone 
functions, that Kelly feels are most important. One way of conducting user tests is to let the 
testers test the functions that they feel are most important. This ranking of functions can be used 
to choose which tasks to test. By this means we get a general evaluation of the phone as it is used 
for tasks that each individual tester knows best. 

However, for this series of tests, we have decided to choose the set of tasks to be tested ourselves. 
There are a couple of tasks that UIQ Technology designers are especially interested in and 
another that a licensee has also specifically requested that we test. 

Testing a use case 
Kelly is given the first phone to get acquainted with while Jamie selects the four use cases that 
will be used to exemplify the tasks that are to be tested. The use cases are selected from a 
collection of about fifty use cases Jamie has put together to cover the functions most important to 
users. The question of which functions are most important is determined through extensive user 
surveys.  

Each use case is expressed as a concrete task, for example, “Look up Bill in the address book and 
call his home phone.” After reading the first use case and feeling comfortable about how to 
execute it, Kelly signals Jamie that it is time to begin the stopwatch. Knowing that the clock can 
be stopped at any time, and the task begun again if necessary, puts Kelly at ease. 

As the task is being worked through, Kelly thinks aloud, without being prompted to do so by 
Jamie. This almost always happens with UTUM. Testers feel so much at ease with the test 
situation and the test expert that they spontaneously share their thoughts. This gives the test 
expert insights that would be difficult to get otherwise. 

Assessing effectiveness and efficiency 
After completing the task, Kelly fills in a task-effectiveness evaluation. This consists of six 
statements on which the tester has to take a stand. This is a Likert-type scale assessment. For each 
one of the six statements, Kelly has to choose one of five responses: strongly disagree, disagree, 
no opinion, agree, or strongly agree. See page 18 for a discussion of Likert-type scales.  

Meanwhile, Jamie fills in a similar Likert-type scale assessment with four statements. Jamie’s 
assessment is based on observing how Kelly uses the phone to execute the task. The observations 
concern divergences, errors, hesitation and number of key presses or screen taps used to complete 
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the task. The composite score derived from the ten responses, Kelly’s six plus Jamie’s four, 
expresses a position on the statement “This telephone provides an effective way of completing 
the given task.” Jamie also evaluates the efficiency of the phone for the given use case. This 
evaluation is based equally on the time clocked to complete the task and on the test expert’s 
perception of how efficient the phone was for this tester in this test situation. 

Each use case has been assigned time limits that form five intervals. The intervals are based on 
the accumulated experience of expected times for completion of the use case. Each interval is 
associated with a value on a Likert-type scale. A value is determined according to the time 
clocked to complete the task. Most often, the test expert’s evaluation of efficiency agrees with the 
value derived on the basis of the clocked time. However, in cases where a tester is unusually 
quick or unusually slow, or when something disturbs the test process, this extra evaluation from 
the test expert can correct misleading data. Here, a position is taken to the statement “This 
telephone is efficient for accomplishing the given task for this tester in this test situation.” 

Kelly leans back after placing the pen on the table. This is an invitation to further discussion 
which Jamie readily accepts. The structured format allows for time to focus on executing tasks. 
Having a pause between tasks opens the door for spontaneous reflections, which gives us 
feedback beyond the limits of our ability to form questions in advance. 

A great deal of data has now been generated after just a few minutes of testing. The test expert 
has noted any new insights into the way users interact with the interface. Values have been 
determined to summarize the effectiveness and the efficiency of the phone for a specific task. 
Further along we will see how this data is used.  

In this manner, Kelly and Jamie work through the remaining three tasks. In less than twenty 
minutes, they have tested and evaluated the basic functions that users expect in a mobile phone: 
calling, sending SMS, entering data and updating data.  

Assessing total usability 
Because the total user experience involves more than just using the functions in the phone, a 
final, overall evaluation of the phone is made. Actually, this was the first evaluation method that 
UTUM adopted. We adapted the well-known System Usability Scale (SUS) from Digital Corp to 
the mobile phone experience. 

Kelly goes fairly quickly through the SUS questionnaire, taking a position on each of the 10 
statements and thinking aloud. Later on we will see how the results of the SUS test, which 
represent user satisfaction in our model of usability, are contrasted with the composite efficiency 
of the four use cases tested to give a good overall impression of the user experience. The average 
score of these 10 responses can be interpreted as a composite response to the single statement 
“This telephone is easy to use.” 
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Metrics from a single user test  

 

UTUM assessment values grow out of the test process. The tester and the text expert pinpoint how 
effective and efficient a phone is for accomplishing a given task. The value on the effectiveness axis is 
determined in part by the tester’s attitude towards how intelligent the solution provided seems to be, and 
in part from the test expert’s observations of the tester using the phone to accomplish the task. The value 
on the efficiency axis is based on the test expert’s evaluation as well as on the time it took to complete the 
task. The average efficiency for the use cases that are tested makes up the efficiency axis of the total 
usability metric. This, together with the tester’s opinion of the phone on the whole, as expressed with SUS 
(System Usability Scale), pinpoints where on the usability field the phone is placed.  

The test procedure is repeated for the other two phones. Kelly does feel a bit overwhelmed after 
an hour of intensive work and discussion, but is still anxious to share some thoughts and insights 
in summary. Jamie did note particularly that Kelly had some trouble following the shift of focus 
between two input controls in one of the views on the phone using UIQ. This observation is the 
first step in resolving an issue discovered by user testing that might be a problem. In this 
example, we will follow the development of this issue to its resolution. 

This ends the gathering of good user input from Kelly for the time being. As they leave the room, 
Kelly is given a symbolic token of appreciation, which this time is a cinema coupon. Now it is up 
to Jamie to take care of Kelly’s input and use it well in the design process.  
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Back in the office, Jamie compiles the notes taken and happens to mention to one of the 
Interaction Architects the difficulty Kelly had with shifting focus. This is the next step in dealing 
with an issue that might be a problem. Then, Jamie meticulously enters the numerical data from 
all of the evaluations into the test database. 

Conducting a usability study 
During the next couple of weeks Jamie tests the three phones with another 23 testers. This means 
a total of 72 full tests will have been run, generating 4 176 positions of attitude.  

Who decides which test method to use?  

 
UTUM is constantly being refined and developed. The test expert is the person who is most involved in 
this activity but important input comes from licensees’ usability experts and from academic researchers. A 
test expert must have a large repertoire of methods available to make the most of the experience the tester 
has to share. The best method for each occasion can be used. These methods include focus groups, 
surveys, thinking aloud, video and audio recording. The test expert keeps up with the trends and 
developments in user testing while maintaining a pragmatic and flexible approach. 
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Let us pause here. Every time we present information about how many testers were involved in a 
study, somebody objects that the study is not large enough, that the testers were not chosen at 
random, and that the tests are not representative of the global population at large.  

This would be damaging criticism of the method if our intention was to generalize the results of 
the study to represent some larger population. But this is not our intention and we do not claim 
that the results can be generalized. Our intention is to discover ways of continually improve the 
UIQ platform.  

On the other hand, having a large amount of data to analyze is good for helping us understand 
correlations that at first are not apparent. The way we look at it, each tester is an expert on using 
mobile phones. In this example we choose to consult 24 experts, getting 4 176 opinions, before 
deciding how to change the interaction design.  

Now, back to the story. Just as the study is almost complete, another phone using UIQ, which has 
a different form factor and uses a different UI configuration, reaches the prototype stage. In order 
to get even more input into the design process, Jamie starts a somewhat smaller complementary 
study of the new phone. 

Using the results 
As Jamie compiles notes and enters data, new information and insights are gained. While the 
whole test experience is still fresh in the test expert’s mind, it is a very good time to review the 
lessons learned with the Interaction Architects. Since Jamie shares an office with them, this is 
conveniently done.  

Having confirmed that the text-input weakness caused problems for many of the testers, not just 
for Kelly, the Interaction Architect decides to start working on some alternative designs. This is 
the third step in dealing with an issue that is now definitely considered to be a problem.  

An interaction designer drops by to get Jamie’s opinion of a proposed change in one of the UIQ 
standard applications. Designers know that the test expert has a wealth of knowledge and is 
especially good at looking at designs from the user’s point of view. Having an in-house test 
expert is definitely an advantage. 

One of the greatest strengths of UTUM’s ethnographical approach is the accumulation of 
experience by the test expert. Being a member of the design team puts the test expert, with this 
expertise of the user perspective, in a perfect position to be the voice of the user in everyday 
design work. 

When the study is completed, the entire Interaction Design team at UIQ Technology gathers for a 
presentation. Jamie begins by reviewing what UTUM measures and how the results are 
presented.  

Jamie then shows a slide with the result of the comparison study. There are a few seconds of 
silence as everyone takes in the significance of the result. Remembering that the upper right-hand 
corner is the place to be, we quickly agree that phone A and phone D are where they are expected 
to be. Their placement agrees with our own opinions and the reviews that these phones have 
received in the mobile phone press. 

Looking at the position of the phones using UIQ, we get mixed feelings. Of course we would 
have liked UIQ to be better than brand D. But realistically we felt that this placement was 
accurate. Taking a second look, we see that UIQ was close to D in user satisfaction. That feels 
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good. On the other hand, UIQ was not much better than phone A in efficiency. That is definitely 
not good.  

Jamie explains that the weak rating on efficiency could be partly due to the phones being 
prototypes with a number of known problems to iron out. But also, if you look at the individual 
use cases, it is clear that the efficiency rating is greatly lowered by the text-input weakness 
identified. It is decided that Jamie, together with a group of users, will review the text-input 
alternatives that the Interaction Architect has prepared. This is the fourth step in dealing with a 
problem that has been discovered in user testing. 

Avoiding presentation of numeric values 

 
The results are not displayed as numbers. This is important. Of course the results are arrived at by 
calculating sums and evaluating the validity by applying standard deviations; the numeric data is available 
for those who can interpret it. The problem is that most people do not interpret numbers in a critical and 
correct way. Numbers can get in the way of communicating the message.  
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The result of the comparison study that is used as an example in above figure gives a quick summary of 
satisfaction and efficiency as experienced by the testers. At the same time it provides us with a clear 
picture of the relative merits of each phone that was tested. Moreover, we can see if the differences in 
placement are because of attitudes toward the phone in general or more related to performance. 

Following up the study 
Jamie keeps up the database of testers so that there are always enough of them to round up for 
studies. This time, one experienced tester is asked to invite three friends to join a roundtable 
discussion of the text-input alternatives the Interaction Architect has prepared. This way Jamie 
can meet more potential testers and get some quick feedback at the same time. 

When the discussion takes place in the home of the tester, there is a lot of interest to discuss the 
text-input problem. Text input is definitely one of the most crucial areas for a good user 
experience. After some discussion Jamie brings back some good suggestions to the Interaction 
Architect as well as a clear consensus on which design option is best. In this fifth step in solving 
the text-input problem, users have been able to express their opinions on which solution they 
prefer.  

With this feedback from the users, the Interaction Architect implements part of the solution to 
improve text input. This sixth step in solving the text-input problem makes an improvement in 
the UIQ platform in progress, shortly before the final release of this version of the platform – just 
in time to improve both of the phones that will be on the market the following month.  

Full implementation of the text-input solution required more profound changes than were 
possible at this late stage in development. So the Interaction Architect writes three suggestions 
for requirements for coming versions of the UIQ platform and sends theses to the product 
managers. This seventh step in solving the text-input problem completes our demonstration of 
how user involvement can discover a problem, how users can participate in shaping the solution 
and finally how the solution is integrated into software development procedures. 

Spreading the results 
The results and conclusions are presented to a number of decision makers at UIQ Technology a 
few days later. Thereafter, the study is written up and reports are prepared and distributed to 
designers, the licensee involved in the study and academic researchers; the outer feedback loop is 
activated. 
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Who gets the results 

 
Besides the accumulated knowledge and quick feedback that is provided by the backbone of close user 
and developer collaboration, the main output of UTUM is the metrics itself. These are communicated to 
managers, academic researchers and licensees as presentations and reports. What’s more is that managers 
use the results of the testing to specify new requirements. This brings the job back to the designers. 

Besides giving designers and licensees valuable information about the usability of the product 
under production, distributing the metrics also stimulates activities for deciding what is to be 
tested next and how the methods can be further developed and refined. 

The results of the tests described here are fictional. They do, however, reflect the trends of a 
number of earlier studies and are intended to help you understand how UTUM results are 
presented and used. The data used to create these results is imaginary and not based on actual 
tests of any existing phones. Jamie and Kelly are really nice people but any similarity to any 
living person is purely coincidental. We thank them for helping us illustrate UTUM. 

The comparison study that has been depicted here as an illustration, is just one way of using 
UTUM. It is not necessary to compare phones with each other. We can assess phones 
individually as well. We can also access designs or compare alternative design solutions before 
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they are implemented. An advantage of using UTUM is that we collect and store a great amount 
of data that is available for further analysis.  

Some thoughts about comparison studies 
UTUM works in the interests of the users, which in the not-so-long run is in the interest of 
handset makers and the whole mobile industry. On the one hand, our aim is to design the best 
possible user experience a mobile phone can give. 

On the other hand, our goal is that millions of users around the world will actually be able to 
experience our design. This means that phones using UIQ must be on the market. In other words, 
it is necessary for us to engage in usability research that is valid from a business perspective. Our 
high ambitions and our concerns for users need to be put in the context of competitive products. 
We make usability comparisons with competitive products to ensure that UIQ is state-of-the-art. 
We need to show our licensees the UTUM helps them bring quality phones to the market quicker.  

Another advantage of conducting comparison studies is that the test expert can better understand 
the expectations users have when using different phone models and platforms. This puts the 
assessment of each phone into the context of comparable competitors currently on the market, 
which helps keep the metrics relevant for marketing decisions.  

The results of our user tests are confidential, for discussion with our licensees only. On the other 
hand, we are more than willing to share our method of working together with users in designing 
software with colleagues in research and industry. 

Other activities for the test expert 
User experience is of course not all about first impressions. Focusing testing on one specific task 
helps designers make important decisions concerning design details. However, the mobile phone 
experience over a long period of time is really what is important. This is why we also conduct 
testing together with long-term testers. Testers are given a phone to use as their daily mobile 
phone for a number of months.  

During the months that the long-term testers use the phone, the test expert is in contact with them 
several times a week to get feedback and discuss issues with them. This provides another channel 
of input from users to designers. Midway through the long-term trail and at the end of it, the 
testers participate in a formal assessment of the phone, using the Likert-type scale questionnaires 
that are used in the short-time assessments to record the evaluation.  

We also know that most users use only a limited number of key services. To find out which 
services are important to users, we regularly conduct surveys to catch the trends in mobile phone 
use. This way we can focus on testing and optimizing for the services that are most important for 
the majority of users. Our surveys also collect data about the users who respond. This allows us 
to even follow the preferences and tastes of different user segments.  
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Analysis of a study 

 
From the data collected in the comparison study example, we can break down the results by gender or age 
of the testers. In this breakdown according to gender, we see that user satisfaction differed between female 
and male testers for three of the four phones, despite that fact that performance by gender was about the 
same. The assessment of the two phones, B and C, using the same platform but having different form 
factors was quite similar except that user satisfaction by gender with each individual phone was reversed. 
This is a clear indication that form factor is important for user satisfaction. 

Conducting larger studies like the one described here is just part of the test expert’s work. 
Between studies there is a need to maintain testing resources like the tester and use case 
databases, conduct long-term testing and follow up on design leads that are discovered during 
testing.  

We can look briefly at some follow-up of a study similar to the one described in the example. The 
analysis of the data from a comparison study of four phone models showed clearly higher 
satisfaction from women with one phone model using UIQ, despite the fact that both genders 
found the phone to be equally efficient. The opposite was true for another phone model using 
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UIQ; men found it more satisfying. The test expert had observed that the testers did react 
differently to the phones even before using them. Could it be that form factor is of significant 
importance for a good user experience? 

To investigate this further, the UIQ test expert surveyed 32 students at the university next door, 
asking them to simply choose the phone they liked best among the four in the study, just on 
looks, without actually operating them.  

The gender related preference shown in this quick survey is striking. Even this time, women 
preferred one phone using UIQ and men the other phone using UIQ, just on looks. So form factor 
definitely plays a part in forming the overall feeling of satisfaction.  But at the same time, a third 
phone was the most popular choice among both men and women without using it. However, this 
phone was the one that gave least user satisfaction in the tests.  So user satisfaction is definitely 
not only about form factor. 

The test expert even works at fine tuning UTUM, for example testing ways of weighing in the 
tester’s perception of the importance of each use case when assessing effectiveness and efficiency 
in order to direct development efforts toward the most important aspects of the user experience. 
There is also always maintenance work to be done, for example developing a web survey to be 
tested on international students at the Blekinge Institute of Technology that asks about mobile 
phone use preferences and habits. The results of the survey are used to update the use-case 
database of test cases that are most important to users.  

The test expert is even involved in long-range development projects like discussing sketches of a 
new interaction paradigm with a group of users.  

Closing remarks 
This has been a quick look at how user testing is conducted using UTUM and how usability 
testing is a never-ending process at UIQ Technology to deliver the best possible user experience 
to our licensees’ phones.  

Users are experts on their own use of mobile phones, these electronic devices that have become 
an important accessory for their lifestyles. UTUM is a collection of activities that involve users in 
the design process of the mobile phones they use. What these activities have in common is that 
they are woven into the fabric of the design process. UTUM is an innovation in software 
development practice that gets good user input and uses it well.  

The ethnographic approach we use puts us in close contact with users. This gives us access to 
inside information which in turn deepens our understanding of what it means to be a mobile 
phone user. True understanding, together with sound design practice is what makes it possible for 
us to keep on developing a world leading software platform for mobile phones.  

Principles for implementing metrics – organizational considerations 
In software engineering it is often claimed that software development is negatively affected by 
infrequent, incomplete and inconsistent measurements; improving things with the help of metrics is 
the obvious solution. Software testing is an integral part of software development, providing 
opportunities for measurement that enable organizations to have better insight in the processes 
monitored. Usability testing is part of the testing area, although improvements based on usability test 
metrics is not a commonly addressed area within software engineering. One reason might be that 
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usability is an interdisciplinary subject often performed by people emphasizing the qualitative side of 
usability testing. Usability testing is often performed by professionals applying knowledge from other 
paradigms and different training backgrounds. These are professionals trained for the usability test 
situation, and not for software development process aspects. In this section we give an account of 
our experiences of implementing metrics from our usability tests in the UIQ organization. We do so 
without compromising an applied qualitative view on usability belonging to a paradigm other than 
software engineering. In our experience the applied ‘metrics’ have functioned as a boundary object 
for interdisciplinary teams.  

Iversen and Kautz (2001) have studied and summarized some recommendations and advice 
regarding metrics implementations, and suggest that although guidelines and frameworks are useful, 
it is still necessary for an organization to tailor methods to fit them to a particular situation. They 
find this to be particularly true due to the fact that much of the advice given has disregarded the 
numerous companies that do not employ large numbers of software developers. Another 
problematic fact is that organizational cultures differ greatly between different countries, and advice 
aimed at North American companies may not fit in with organizational cultures in other countries 
(op. cit.:288-289). As a result of literature studies, and experience of developing and implementing 
metrics programs in a number of Scandinavian organizations, Iversen and Kautz have formulated 
nine principles, distributed in five areas, which they have found to increase the likelihood of 
successful metrics implementation, although they point out that these must be tailored to the specific 
metrics project at hand.  

The five areas and principles are: Knowledge (Use improvement knowledge, Use organizational 
knowledge), Organization (Establish a project, Establish incentive structures), Design (Start by 
determining goals, Start simple), Communication (Publish objectives and collected data widely, 
Facilitate debate), Usage (Use the data). Although their study dealt with software process 
improvement, and involved collecting data on the work performed by developers on an individual 
level, whilst our work has been the development and implementation of usability metrics, we have 
found many interesting parallels to their work and results and the work performed and findings made 
whilst developing and implementing UTUM. This comparison hopefully helps the reader critically 
assess the general applicability of the lessons for other companies attempting to implement software 
metrics programs.  In the following, we demonstrate how the areas and principles can be interpreted 
to fit with the conclusions we have drawn from our research and implementation of usability metrics. 
So that your organization gets a starting point to tailor your usability metrics.  

Knowledge: when implementing metrics, it is important to draw on different kinds of knowledge, 
including knowledge about software improvement and organizational change, but also knowledge 
about the actual organization where the metrics program is to be implemented. 

To successfully implement metrics programs, organization members should be knowledgeable about 
the art of software metrics, software improvement, software engineering, and the process of 
organizational change (op. cit.:294).  
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Adjusting presentations to the knowledge available  

 

Figure, Avoiding presentation of numerical values 

Hence Principle 1 is about usage of improvement knowledge. Here we have taken a stand 
concerning which presentation form best displays the knowledge arrived at with our metrics. In our 
case the results are not displayed as numbers. This is important. Of course the results are arrived at 
by calculating sums and evaluating the validity by applying standard deviations; the numeric data is 
available for those who can interpret it. The problem is that most people do not have the adequate 
knowledge to interpret numbers in a critical and correct way. Numbers can actually get in the way of 
communicating the message. In our implementation, (see the figure above, “Avoiding presentation 
of numerical values”), we have provided a quick summary of satisfaction and efficiency as 
experienced by the testers, without the use of numbers. At the same time it provides us with a clear 
picture of the relative merits of each phone that was tested. Moreover, we can see if the differences 
in placement are because of attitudes toward the phone in general or more related to performance.  

Principle 2 is to use organizational knowledge. Many metrics programs fail because there is a gap 
between work procedures as they are described, and the actual work practices, and thereby a lack of 



55 
 

understanding of the organizational context. For the program to succeed, the actors must understand 
why they are collecting particular data, and even understand the organizational politics. This can be 
done by including as many of the affected employees as possible. In our case, besides cooperating 
with interaction designers through CMD (Dittrich et al. 2008), we also targeted different 
organizational roles in our usability test metric efforts, i.e. this was a way of including many 
employees. Results from the UTUM were addressed to the following roles in the company: 
interaction designers, system- and interaction architects, high and low level management, product 
planning, and marketing. Besides improving formal aspects, and on the same level of dignity, we also 
include reasoning about quality, in the sense of a balance between formality and organizational needs 
from the viewpoint of “day to day” work. We relate the latter to ‘agile’ and ‘work practice’ efforts.  

By referring to “formal aspects” we here relate to the fact that software engineers in general are 
trained to a hierarchic model of knowledge where the normal approach to learning is to begin with 
the elementary and progressively include more advanced material. In this process, abstraction, 
together with the production of general solutions rather than specific solutions, is the key part. The 
software engineer’s systematic work leads to overviews simplifying, framing and explaining suggested 
findings/solutions from an objective and repeatable outside point of view (see also Rönkkö 
2009:section 3 and 4). Improving formal aspects is important, and software engineering research in 
general has successfully emphasized this focus. However, improving formal aspects may not help to 
design the testing that most efficiently satisfies organizational needs (Martin et al. 2007) and 
minimizes the usability testing effort. The formal view needs to be juxtaposed with reasoning based 
on a ‘day to day’ situational basis of organizational needs. The latter viewpoint has been recognized 
in software engineering in the form of: a) “agility” by practitioners in the field; and b) “work 
practice” from sociologists and software engineers studying the influence of human aspects in 
software engineering work (for ‘agility’ and usability test see Winter et al. 2008 and Talby et al. 2006, 
for ‘work practice’ and software engineering see Rönkkö et al. 2005; 2007; 2004; 2008; Rönkkö 2009; 
2002; 2005; 2009; Martin et al 2007; 2009; Button and Sharrock 1994).  

A clarification so that you do not misread our intention here: It would be difficult to gain acceptance 
of the test results within the whole organization without the element of formalism. In sectors with 
large customer bases, companies require both rapid value and high assurance. This cannot be met by 
pure agility or plan-driven discipline; only a mix of these is sufficient, and organizations must evolve 
towards the mix that suits them best (Cockburn 2002?). In our case this evolution has taken place 
during the whole period of the research cooperation, and has reached a phase where it has become 
apparent that this mix is desirable and even necessary. How do we know that the test is successful? 
By seeing that it was in successful use in ‘day to day’ practice in the industrial environment. Based on 
studies about work practice we have managed to strike a successful balance between agility and 
formalism that works in industry and that exhibits interesting qualities that can be of interest to both 
the agile and the software engineering community. (Winter et al. 2008). 

To enable us to adjust our work to the work practices of the stakeholders, a case study was 
performed to answer the following questions: Are there any presentation methods that are generally 
preferred? Do the preferred methods change during different phases of a design and development 
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project? Can results be presented in a meaningful way without the test leader being present? Is it 
possible to find factors in the data that allow us to identify the separate groups;  Designers (D), 
represented by e.g. interaction designers and system and interaction architects, representing the shop 
floor perspective, and Product Owners (PO), including management, product planning, and 
marketing, representing the management perspective (Winter et al 2008). Besides improving formal 
aspects of UTUM, we also gave the same level of importance to including reasoning about quality, in 
the sense of finding a balance between formality and organizational needs from an agile, practical 
viewpoint of “day to day” work.  

Program organization: metrics programs need not have a formal structure, but if a metrics 
program is to have a significant impact, you must address the organization of the program itself, and 
the incentives that should support it. Principle 3 is to establish a project. To increase visibility and 
validate expense, the metrics program should be given the status of a formal project, with 
requirements for planning and reporting progress and with success criteria. The introduction of 
metrics into projects should also be planned (Iversen and Kautz 2001:296). In our case, the metrics 
program was part of a research cooperation where the company financed their participation in the 
research environment by direct work involvement. 

Principle 4 is to establish an incentive structure, so that those who report the metrics see some 
advantage in the program. The results of the program will hopefully benefit the employed in their 
daily work, but a more indirect approach can be taken, by using bonuses and awards to facilitate 
adoption of the metrics program. Tools and procedures should also be developed to simplify data 
collection, avoiding unnecessary burdens being placed on employees (op. cit.:297). In our case, the 
metrics program was manned primarily by staff that had user research as their main task. The same 
people were also involved in developing the usability test in cooperation with researchers from 
academia. We had established procedures to simplify data collection. Applying a work practice 
perspective also helped us to adequately understand and adequately address other stakeholders.  

Program design: just as the metrics organization needs to be designed, so does the content. The 
metrics themselves need to be organized and designed. Principle 5 is to start by determining goals. 
Successful implementation requires clear goals from the beginning, since without these, the effort is 
impossible to manage and decisions on which measures to choose will be random (Iversen and 
Kautz 2001:298). In our case, the overall usability goals were set in an evolutionary fashion over a 
long period of time. In relation to each software development project where usability was tested, 
prioritized use cases where decided by clients, and metrics measured based on these. Iversen and 
Kautz (2001:303) found that it is difficult to create a baseline for long-term measurements of 
improvements, since the measurements were taken whilst the organization was improving. We also 
found it difficult to create a baseline, partly because the situation in the marketplace was constantly 
changing, but also because the test methodology itself has been in a constant state of change. It is 
only recently, when the test was beginning to stabilize, that efforts were made to create a baseline for 
usability testing. Due to the closure of the company this part did not mature to the extent we 
intended and hoped.  
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Principle 6 is to start simple. Starting with a small set of metrics is to be recommended, as 
systematically collecting data to use as the basis for decision-making is difficult and complex. Also, it 
may be found that if the right metric is chosen, it will be possible to fulfill the predefined goals 
through the use of one simple measure, if you choose the right metric from the beginning (op. cit. 
299). In our case, we started on a small scale in 2001. The results of the first testing process were 
seen as rather predictable, and did not at this time measurably contribute to the development 
process, but showed that the test method could lead to a value for usability. Thereafter the metrics 
evolve evolved over a longer period of time.  

Communication: it is necessary to interpret the metrics, since measuring the performance of 
professionals is not an exact science. The metrics program that attempts to do this can suffer from 
negative feelings, and this can be countered by communication the objectives and results of the 
program, and encouraging discussion about the validity and reliability of the results. Principle 7 is to 
publish objectives and collected data widely. The objectives of the program must be communicated 
to as many people as possible, and the results must be published broadly for as many relevant actors 
as possible. It is however important to ensure that individuals are protected, and that metrics are not 
related to performance evaluations. The metrics that are published must be based on reliable and 
valid data, in order to support fruitful discussion. Since metrics may reveal unpleasant facts about an 
operation, it is important to use the figures in order to improve the organisation rather than to find 
scapegoats for the problems that have been uncovered (op. cit. 300). In our case, all usability test 
results were published on the company’s intranet as a news item for every employee to read and 
comment upon. Each test result was also presented for specific teams related to the test in question. 
Later on the company used the UTUM test result for the Usability Key Performance Indicator 
(KPI). The quality team at UIQ was responsible for collecting all data for each KPI and the usability 
person in charge sent all the latest UTUM data to this team. The Quality Team then compiled a 
monthly KPI report for the Management team. The data were not specifically sensitive in that they 
did not collect metrics about the performance of individuals, but were aimed at measuring the 
usability of a product at a particular time. They were thus not traceable to any particular individual 
within the organization. The metrics used were also frequently presented to two different groups of 
stakeholders by the user researcher: We called these groups Designers, represented by e.g. interaction 
designers and system and interaction architects, representing the shop floor perspective, and Product 
Owners, including management, product planning, and marketing, representing the management 
perspective (see Winter et al. 2008).      

Principle 8 is to facilitate debate. There should be a forum for discussing the metrics program and 
its results, to clarify how the material that is collected will be used, in order to prevent the creation of 
myths about the material and its use [7:301]. In our case, there were a lot of discussions surrounding 
KPI’s, about what they did and could communicate. These were tough discussions, and often strong 
opinions were expressed, e.g. that KPI’s might provide management with false impressions that will 
lead the organization in the wrong direction. Also that the ‘form’ was focused rather than the 
‘content’, and what the consequences of this might be in time critical situations. There were also 
opinions in the opposite direction, that KPI will give the organization a sharp focus. Most debates 
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were about what was measured, the importance of it, and for whom the metrics were produced. And 
of course questions related to consequences for ourselves were ventilated, i.e. what the introduction 
of x or z measurement actually might mean for us and our role in a longer view. Summaries of the 
main test results were presented graphically and briefly in PowerPoint slides, and explained verbally 
to the Product Owners group, giving the listener the chance to ask questions and follow-up 
questions about the findings and suggestions for improvements. The test leader also gave early 
indications to the Design group, through a verbal presentation of the results of a series of tests. In 
early phases these might be based mainly on his or her impressions of issues found, rather than a 
rigorous analysis of the collected data, and could be given after having observed a relatively small 
number of tests. This was the fastest and most informal type of presentation, and could be given 
early in the testing process. This act provided Designers with information that could be used to 
correct faults very early in the ongoing software development process (Winter 2009, Chapter six). 

Data usage: the data that is collected must be used to implement improvements or increase 
understanding about how the organization works. If data is not applied, those who supply them are 
not likely to supply further data, resulting in deterioration of the data quality. Principle 9 is therefore 
to use the metrics results to gain insight into software processes, and correct the problems. If this is 
not done, the metrics program may turn into a procedure that merely adds to development overhead. 
If there are no consequences of poor results, the metrics program is unlikely to succeed, but it is 
important to bear in mind that software development cannot be measured precisely, and that the 
data must not be over-interpreted. However, recognizing trends from imprecise data is still better 
than having no data at all (Iversen and Kautz 2001:302). In our case there are two main channels and 
target groups for implementing improvements, i.e. the previously introduced groups of stakeholders 
captured as Product owners and Designers. The UTUM became a company standard from January 
2007, and was used in all software development projects. It was also frequently requested by external 
clients.   

In relation to the first group, the Product Owners, data usage is focused on comprehensive 
documentation consisting of spreadsheets containing the formal side of metrics and qualitative data. 
It is important to note that we see this formal element in the testing as an increased use of metrics 
that complement the qualitative testing method side. Not the other way around. Metrics back up the 
qualitative findings that have always been the result of testing, and open up new ways to present test 
results in ways that are easy to understand without having to include contextual information. They 
make test results accessible for new groups. The quantitative data gives statistical confirmation of the 
early qualitative findings, but are regarded as most useful for PO, who want figures of the findings 
that have been reached. There is less pressure of time to get these results compiled, as the most 
important work has been done, and the critical findings are already being implemented. The metrics 
can also be subject to stringent analysis to show comparisons and correlations between different 
factors.   

In relation to the second group, the Designers, the high tempo of software development in the area 
of mobile phones makes it difficult to channel meaningful testing results to the right recipient at the 
right time in the design process. In an attempt to alleviate this problem, we have integrated the role 
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of the test expert into the daily design process. Directly after or during a period of testing, the test 
leaders meet and discuss findings with this group. This can take place even before all the data is 
collated in spreadsheets. In this manner the test experts are able to present the most important 
qualitative findings to system and interaction architects within the two organizations very soon after 
the testing has begun. It was also shown that changes in the implementation have been requested 
soon after these meetings. Another advantage of doing the testing in-house is to have access to the 
tester leaders, who can explain and clarify what has happened and the implications of it – just in time 
- when that information is desired by these actors. And the results of testing that is performed in-
house can be channeled to the most critical issues, and the continual process of testing and informal 
relaying of testing results to designers leads to a short time span between discovering a problem and 
implementing a solution. 

Iversen and Kautz reached a number of conclusions (2001:303) that are also interesting in relation to 
the situation that we have found in our study. They found that an organization must adapt its culture 
to practices and a way of thinking where decisions are based on measurable phenomena rather than 
intuition and personal experience. This was also found in the case of UIQ, but having said this, we 
also discover that the test leader is a primary source of important knowledge that is based on 
intuition and personal experience. Most importantly, we found that the metrics based on these 
factors are just as relevant in the metrics program as the other more mathematically calculated 
metrics.  

The success of a metrics program was found to be most likely in a stable situation where 
measurement does not place particular burden on the practitioners. In our case, there was a test 
leader who was assigned to the collection, analysis and presentation of test results, who could request 
further resources when necessary, and the testing work was considered to be an integral part of the 
development process, and was included in estimates made when planning project activities. This 
meant that the metrics activities were not seen as an extra burden on top of the everyday work. The 
final recommendation made is the continually improve and evaluate the metrics program. This is 
something that has always been an integral part of the development and operation of the UIQ 
metrics program, and has taken place through discussions and workshops together with researchers, 
practitioners, management, and even outside companies. The final point made by Iversen and Kautz 
is that it is crucial to adapt the principles to the environment and the situation at hand. The work that 
has been done here, leading to the success of the metrics program, and its adoption within the 
everyday development activities shows that this has been a successful strategy even in this case. 
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Epilogue  
As the 2006 version of the report was on its way to be published, the authors took a few minutes 
to reflect on what they had written. 

Mark Hinely (MHi): So finally, after all these years and the work you’ve put into UTUM, 
something about it is in print. How does that feel?  

Mats Hellman (MHe): To be honest, I have mixed feelings. I mean, of course it feels great to get 
our experience down on paper so that others can see what we’ve been doing. At the same time, I 
am anxious about what the response will be. I’m not afraid of criticism, that is expected, I am 
more afraid of silence. Will this report be received like most presentations about the importance 
of the user experience, with a nod of the head and a sigh of “quite right, we really should…” but 
then not an iota of action?  

Mårten Ahlberg (MA): Don’t be so pessimistic! OK, that’s the way it’s been, but now the time is 
ripe. The importance of a good user experience is being discussed more and more.  

MHe: Yeah, it is being discussed, but what is actually happening? I guess that what I hope this 
report can do is to turn the discussion toward getting something done. We know how to do 
usability testing; there are huge stacks of books on the subject. We know that it is important; not 
just important but critical. What we need to discuss now is actually getting the lessons we have 
learned into the production of the product!  That is the discussion we need. Hopefully our report 
can encourage discussions about actually making usability a vital ingredient in the mobile phone 
recipe.  

MA: Well, something has to happen if smart phones, or converged-function devices, or whatever 
you want to call them, are going to make a breakthrough and reach a wider market. People are 
getting tired of technology that costs a lot and then just causes problems.  

MHe: Don’t be so sure about that. Technology itself seems to be so enticing and so pervasive, 
that people won’t have any choice; they will have to put up with a less than satisfying experience 
if they are to have any experience at all. Look at the PC, how satisfying an experience is that for 
the average user?  

MA: You’re right; consumers may very well choose to keep using a number of products, one for 
each technology, instead of benefiting from the convergence of the technologies in a mobile 
phone. But what a shame. They would miss the advantages of integrated functions, being easy to 
take with you, and the like. 

MHe: That’s very possible, which is why we can’t just think about convergence, we need to even 
think about trivergence… 

MHi: Try what? 

MHe: Trivergence. I think of it as devices working together, communicating, like in a network. 
Once you’ve got the communication going each part can do what it does best. There is no need to 
bundle it all into one piece of hardware. Maybe the role of the mobile phone will be as the 
manager, a hub for communication and control.  

MA: But in any case, a good user experience is still important and I think that it is time for user 
testing and user research to get a position of greater importance in making software.  
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MHe: Yes, the user experience is what matters. And user experience is so much more than just 
designing a “user-friendly” UI. In fact, the very idea that a good user experience can be achieved 
by simply putting on a pretty finish is part of the problem. User experience is so much more. It’s 
about everything the user does with the phone: buying it, opening the box, discovering the 
functions, content and services that are available, the feeling of owning a certain brand of phone, 
how it fits your hand and responds to your actions. The quality of the user experience depends on 
everyone in the value chain paying attention to the user; a chain is only as strong as its weakest 
link.  

MHi: But what the other actors in the value chain do or don’t do is not something we can do 
anything about. 

MHe: That’s not completely true and it reminds me of something else that we need to do with 
what we have learned from UTUM. The end-user is just one of the users of the UIQ platform. 
Developers use the platform to make their applications work and operators are users too, because 
they use the platform to customize applications for the services they provide. We have other users 
than just end-users.  

MHi: OK, but what does that have to do with UTUM?  

MHe: We can use the principles of participatory design and our ethnographic methods for 
making the experience of developing applications, and customizing them, more fun. We can also 
show them the importance of keeping the user in mind all of the time. This report can help them 
understand the way we think about user research and can maybe stir up discussions.  

MA: Developers, operators and others could really learn from how we work with users so that 
they don’t loose sight of what’s most important. It’s easy to loose sight of the end-user when you 
have to deal with piles of requirements and thousands, or millions, of lines of code. But still, it is 
essential that they understand that what they do affects the way users feel about the phone. If 
that’s not true, I like to hear their arguments!  

MHe: But again, it isn’t enough that they know that what they do is crucial for the user 
experience, what they have to do, what we all have to do, is to make the quality of the user 
experience an issue that we deal with everyday, in every phase of our work. We start with the 
user in mind and keep the user visible throughout the process.  

MH: It’s starting to sound like this report isn’t the finale of your work with UTUM; it seems 
more like an overture. 

MHe: Yes, this is just the beginning. Beginning is the right word. What it is all about is getting it 
right from the beginning. Understanding what users want and then making sure they get it is what 
this is all about. Only then can you possibly do it right the first time around. Only by knowing 
what is “right” to begin with can you make it right at the end. And knowing what is right makes it 
easier to make decisions, to prioritize the right activities.  

MA: And it’s a good beginning, but we’ve got our work cut out for us! 

MH: I’m sure you have. Thank you both, and good luck. 
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It is January 2009, and UIQ Technology AB no longer exists as a company. After nearly 10 years in 
the arena of open mobile platforms the company had to close down due to the changes in the new 
Symbian Foundation.  

Kari Rönkkö (KR): Organizations need to understand, accept and develop tools for a holistic view 
including UX, therefore it is of great importance that the academic side supports organizations, with 
knowledge, methods and processes to enable securing UX at all levels of requirements handling.  

Jeff Winter (JW): This is challenging because we on the academic side are also struggling to fully 
understand UX. 

Mats Hellman (MHe): Still, there is no room for excuses. My fears and hopes still remain much the 
same as back in 2006. If there is lack of understanding and knowledge about the complexity of 
securing a good UX for the product, starting at upper management, the risk is high that the user 
experience efforts just become "lipstick on a chicken", and something that gets focus late in a project 
or just around product launch. UX requirement handling needs to be invoked in the processes and 
dealt with in a more professional way than in most cases today.  

KR: My belief is that understanding user experience and user requirement handling will be 'the' focus 
and 'the' tool to give companies a competitive advantage and the means to succeed in a market with 
more and more demanding users. 

JW: We managed to control usability for mass market products, grasped parts of UX, and were well 
equipped to continue with the challenge of UX.    

MHe: We did, and we are, but still, isn't the largest challenge here... really about changing the culture 
in organizations? 

JW: Absolutely! 

KR: Definitely!  
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This report is a follow up to the Inside Information – Usability and User Research at UIQ Technology 

report that was made available in October 2006. The initial report was written from an industrial point 

of view aimed to market UIQ Technology through the demonstration of the UIQ usability and user 

research philosophy. UIQ Technology Usability Metrics (UTUM) was important result here. UTUM was 

considered an extremely cost-effective method for keeping in focus what is important for users and 

handset makers. It was a tool for guiding development decisions as well as for validating the 

worthiness of design concepts. The two parts in UTUM was perceived by the company as an innovation 

in their software development practice. The fi rst part was the relationship to users and attitude to their 

participation in the design process. The second part was how the company immediately and directly 

incorporated this usability understanding into the software development process. UTUM, together with 

other usability methods and results presented in this report, have been produced in an action research 

manner. Due to the closure of the company, the main author of the 2006 report, and the same 

researchers who also supported the writing of the initial report, decided to produce a follow-up and 

closure version of the initial report; as a way to summarize the results from the academic and industrial 

cooperation. In this updated version, eight years of joint action research and cooperative method 

development surrounding usability and user research is concluded.




