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ABSTRACT 
This paper explores how obstacles to usability evaluations in a 
software organization can be affected. We present two field 
studies, each conducted in a software organization that had no 
previous experience with usability evaluation. In each study, we 
first interviewed key stakeholders to identify their opinion about 
significant obstacles to conducting usability evaluations. Then we 
demonstrated the benefits of a usability evaluation by evaluating 
the usability of one of their software products, while being 
observed by the developers, and presenting the evaluation results 
to the developers. Finally, the key stakeholders were interviewed 
again to establish the effect of the demonstration. The 
demonstration of benefits had a positive effect on some of the key 
obstacles, while others were unaffected. One organization 
expressed future plans for conducting usability evaluations while 
the other was still reluctant. 

Categories and Subject Descriptors 
H.5.2. [Information Interfaces and Presentation]: User 
Interfaces – Evaluation/methodology. K.6.1 [Management of 
Computing and Information Systems]: Project and People 
Management – Staffing, Systems development, Training. 

General Terms 
Experimentation, Human Factors. 

Keywords 
Usability evaluation, software organizations, development 
practice, empirical study. 

1. INTRODUCTION 
Usability is a fundamental attribute of interactive systems [7], and 
it is critical to their success or failure on the market [10]. 
Evaluation of usability has been documented to be economically 
feasible because of increased sales [11], increased user 
productivity [12], decreased training costs [4] and decreased 
needs for user support [20]. Despite these facts, many software 

organizations are still not conducting any form of usability 
evaluation in their development process [21]. 

There have been considerable efforts to affect the obstacles that 
prevent these software organizations from deploying usability 
evaluation techniques. A major approach has provided techniques 
that are supposed to ease the deployment. This approach has only 
had limited success and mostly in software organizations that are 
already conducting usability evaluations. The reason may be that 
most of the proposed techniques are highly technical and designed 
by experts to be used by experts or at least by well-trained 
professionals [3]. 

A basically different approach has been to affect key 
stakeholders’ attitudes to usability evaluation. This has mostly 
been done on a general level by documenting how other 
organizations have benefitted from deploying usability evaluation 
techniques in their development process. A study found that 
collection of user data, setting usability goals and conducting 
usability walkthroughs had a positive effect [13]. Another study 
documented that deployment of user-centered design in the 
development life cycle of a software company, specifically by 
integration of use cases in the development process, supported 
decision making [17].Karat provides evidence about the cost and 
benefit of usability evaluation [11]. The difficulty is, however, 
that often the cost is paid by the software organization, while the 
benefit is gained by the customer. Yet there are exceptions. A 
study established that evaluation of software for usability can lead 
to increased sale of products [12]. Another study demonstrated 
that the need for user support decreased with better usability [20]. 
Experience with deployment of usability work is usually focused 
on larger organizations. However, a study in a smaller 
organization also presents activities that were successful [5]. 
Another study focused specifically on usability evaluation and 
concludes that quick, cheap and effective evaluations can be 
conducted [19]. 

Only few studies have focused on affecting the attitudes to 
usability evaluation on a specific level; that is in a particular 
software organization. This paper reports from two field studies, 
where we tried to overcome obstacles to usability evaluation by 
affecting the attitudes of key stakeholders. This was done by 
demonstrating how that particular organization could benefit from 
deploying usability evaluation in their development process. In 
section 2 we present related work on affecting obstacles to 
usability evaluation. Section 3 presents the method used in of the 
two field studies. In section 4, we provide the results from the 
field studies. In section 5, we discuss our results. Finally, section 
6 provides the conclusion. 
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2. RELATED WORK 
The majority of studies that try to affect obstacles to usability 
evaluation focuses on usability guidelines and methods for 
incorporating usability in the development process. Gould and 
Lewis were among the first to provide guidelines for the 
deployment of usability in the design process [6]. A study 
questioned the relevance of guidelines to usability and discussed 
appropriate sources of guidance [3]. Overall guidelines directed at 
the developers are widely used. A study identified the gap 
between designers and users as the major obstacle to deploying 
usability and suggested usability engineering methodologies to 
help overcome this obstacle [23]. Grudin presented suggestions to 
overcome this gap based on long term experiences [8]. 

Solutions to overcome organizational obstacles to usability 
evaluation are presented in some papers. They tend to advise what 
usability practitioners can do to sell usability to the organization. 
Mayhew suggests three phases and for each phase how, why and 
what to do to sell usability [16]. A study concluded that 
communicating the message of usability is not enough; the facts 
must be solid and documented [24]. Another study complements 
this by concluding that experiences with usability have to be 
presented in a way that appeals to upper management’s mindset 
with emphasis on the monetary benefits [1]. 

Resource-related obstacles have also been studied. Based on 
experiences from several organizations, Nielsen states that there 
are considerable monetary benefits from conducting usability 
evaluations [18]. A study emphasized that automation is a way to 
complement existing usability evaluation methods [9]. 

Only a few researchers have tried to measure the effect of 
deploying new usability methods in software organizations. One 
study concluded that nurturing the developers’ skills in user-
centered design was a major factor in developing more usable 
systems [22]. A different study provided a usability engineer to a 
software organization. This helped developers shift focus toward 
design and assume a role as the users’ advocate [2]. 

3. METHOD 
We have conducted field studies in two software organizations, 
where we tried to demonstrate the benefits of usability evaluation 
in an ongoing development process. 

3.1 Company A 
The company had, at the time of the study, 150 employees with 
headquarter in Denmark and branches in Canada, USA and 
Romania. Its business was separated in four units: supply chain 
solutions, postal solutions, airport solutions and care management 
solutions. Our collaboration was with the care management 
solution unit that had 12 employees, of which 7 were software 
developers. The system we evaluated was a planning module for a 
healthcare management system used by nurses and home 
assistants to plan both care for citizens and staff working hours. 
The system had been developed some years before and updated 
regularly. Initially, it had a non-graphical user interface. Later, it 
was supplemented with a graphical user interface. 

The company’s motivation for participating was curiosity about 
usability evaluation and a desire to see if it could be integrated in 
the development process without being too costly. It was not 
triggered by customer demands. 

Participants. Three participants from company A were involved 
in the collaboration; a section manager, a developer and a user 
consultant. The section manager was in charge of the 
development team, the developer was responsible for the user 
interface design and the user consultant was responsible for 
contact to users and for their education. 

Procedure. The study was conducted in 3 steps. The first step 
was an initial meeting with the section manager of the care 
management solutions department, the user consultant and the 
developer responsible of the user interface design. The purpose 
was to determine obstacles to usability evaluation in the company 
and select the part of the system to evaluate. After the meeting, 
the three participants were asked to write down weaknesses and 
obstacles to integration of usability in their development process. 

The second step was the evaluation of the system. We used the 
Instant Data Analysis (IDA) method [14]. After the evaluation, 
the test results were emailed to the three participants and 
subsequently presented in combination with redesign proposals. 

After a month, the third step was conducted. A meeting was held, 
where the developer and user consultant were interviewed about 
their experiences with the usability evaluation and its result. They 
were also asked if any changes had been made to the system or 
their work process. A telephone interview was conducted with the 
section manager who was asked the same questions. 

Setting. The meetings were held in a conference room in the 
company. The usability tests were conducted with real users and 
took place at the users’ workplaces. The user consultant and 
developer observed the first test session. 

Data collection and analysis. We recorded of the interviews and 
collected the forms with opinions about weaknesses and 
obstacles. Each interview was conducted according to an 
interview guide [15]. Later, the recorded interviews were 
condensed using a method called “condensation of meaning” [15], 
and this outcome was then analyzed. The analysis was conducted 
by two persons separately. These two persons individually 
pointed out statements from the condensed data and grouped them 
into obstacles. Finally, the they negotiated a joint list of 
weaknesses and obstacles. 

3.2 Company B 
The company produced wireless technology. At the time of the 
study, it was divided into four units: technology, consumer 
products, network systems and healthcare. There were 180 
employees, most of them located in the headquarter in Denmark. 
There were branches in USA, Hong Kong and Romania. Our 
collaboration with this company was carried out with the 
healthcare unit that had 10 employees, where 5 of them were 
developers. The system evaluated, was a device for home use by 
elderly people to send health data to a monitoring center. This 
system was recently developed and had a simple user interface. 

The company’s motivation for participating was an initial interest 
in usability evaluation, based on knowledge about another 
company’s successful experiences. Furthermore, the customer of 
the product in question required a usability evaluation. 

Participants. Throughout the collaboration, the main contact 
person was the user consultant for the product in question. The 
user consultant was responsible for verification and quality 



assessment of the product. In addition, a developer observed and 
provided technical assistance during the usability evaluation. 

Procedure. The study was conducted in three steps. The first step 
was an introductory meeting with the user consultant. The 
purpose was to gain an overview of the product and clarify mutual 
expectations. 

The second step was the usability evaluation. The results from the 
evaluation were emailed the day after the evaluation. Interviews 
were made shortly after. The results from the evaluation were 
presented along with redesign proposals at a meeting. 

The third step involved two parts. Six months after the evaluation, 
the user consultant was interviewed to assess the effect. Two 
months later, the user consultant was interviewed again about the 
current obstacles in the company. 

Table 1. Essential statements from company A and B before 
and after the trial evaluation. 

Obstacle Initial statements Final statements 
Resource 
demands  

Company A: “It would be 
a high increase in the price 
and maybe delay the 
development two weeks or 
more. The customer should 
then be ready to pay 
100.000 kr. more than 
now.” 
 
Company B: “...when we 
don’t know what is needed 
to conduct an evaluation, 
then it will probably take 
too much of our time.” 

Company A: “I can see it 
being conducted on special 
products or occasions, 
places where we deem it 
extra important or are 
suspicious about a poorly 
designed user interface. But 
nothing regularly, there is 
typically no time for it in our 
development process.” 
 
Company B: “There are no 
resources for usability tests, 
we really want to, but 
there’s no money for it at the 
moment.” 

Lack of 
knowledge 

Company A: “Knowledge 
about the right solution is 
an obstacle to integrating 
usability evaluation in the 
development process.” 
 
Company B: “...we have 
very little knowledge about 
usability evaluations.” 

Company A: “... the 
evaluations gave an insight 
into how the system was 
actually used by a 
prospective end user.” 
 
Company B: “I have gained 
some knowledge, but not 
enough to conduct an 
evaluation on my own.” 

User 
involve-
ment 

Company A: “The users 
don’t think enough about 
what they are shown. If 
they see something smart, 
they want it. They don’t 
think about the problems a 
new solution can 
generate.” 

Company A: “The usability 
problems occurred 
unexpectedly, and related 
more to user errors or lack 
of users’ understanding.” 

Structure 
of the 
system 

Company A: “Often, the 
database layer and other 
function-related layers are 
limiting the user interface. 
You lock a lot in the 
beginning of the project.” 

Company A: “...the 
development system and 
environment is not up to 
date.”  

Manage-
ment 
interests 

 Company A: “I actually 
don’t think the need for 
usability evaluations is 
apparent to upper 
management. Usability is 
taken for granted...”  

Setting. Most meetings were held at company B. The post-
evaluation meeting was held at the university, and the evaluation 
was conducted in our usability laboratory. 

Data collection and analysis. The interviews with the user 
consultant were video recorded. Each interview was based on an 
interview guide [15]. The recordings were processed with 
“condensation of meaning” [15]. The analysis was done in exactly 
the same way as with company A. 

4. Results 
This section presents the results of our study in the two software 
organizations. The results are summarized in Table 1. 

4.1 Resource Demands 
The two software organizations initially had some obstacles in 
common. Both were convinced that usability evaluation was very 
time consuming and costly, as stated by the section manager in 
company A. The developer and user consultant also agreed that 
time and money were major obstacles. The main obstacle was the 
expectation about the time it would take to conduct the 
evaluations and make software changes. 

Company B was looking for an inexpensive opportunity to 
evaluate the usability of their product. The resource demands of 
usability evaluation were underlined by the user consultant from 
company B in the following way; “The resource demand will 
always be an obstacle” and “... when we don’t know what is 
needed to conduct an evaluation, it will probably take too much of 
our time”. 

In the final meetings, both organizations still stated resources in 
relation to time and money as being a main obstacle. It was most 
prominent in company B, where the user consultant made 
statements such as “We don’t have the resources to conduct a 
usability test.” and “... it would take too much time for us ... we 
don’t have the experience”. 

Company A expressed this obstacle both in the interviews and the 
forms. In a discussion of gains from usability evaluations, the user 
consultant said “... it would be too expensive to reveal the 
problems this way”. When asked about the downsides of usability 
evaluation, the developer stated “I still think a lot of time is spent 
on it. You really don’t have much time here”. The user consultant 
stressed that resources is the most important factor “It all comes 
down to resources; the bottom line is always the focus point.” 

Resource demand as a main obstacle was also apparent in the 
forms. The section manager did only consider it relevant for 
special cases. On the other hand, he was surprised by the prompt 
delivery of results, and the user consultant concurred “The results 
were delivered very fast. I assumed it would take 3-4 weeks.” 

The resource demand of introducing usability evaluation was 
initially one of the major obstacles for both companies. The use of 
the low-cost method [14], gave the user consultant from company 
A an entirely different view “It changed my idea of how much 
time usability evaluations take.” The section manager’s attitude 
also changed. The change in company B was even more 
prominent as the user consultant expressed “If there is money for 
usability evaluation, we will certainly deploy it in the 
development process”. 



4.2 Lack of Knowledge 
Both companies stated that their knowledge of usability 
evaluation was initially at a very low level. Company B had some 
knowledge from another software organization that conducted 
usability evaluations, but only on the general level that usability 
evaluation can give useful information to developers. They did 
not have any knowledge about usability work practices. Company 
A had some knowledge from another department, where a 
usability evaluation had been conducted once, but no evaluations 
had ever been done in the care management unit. The lack of 
knowledge also extended to the users’ application of the system 
as the section manager stated “It would be great to get the 
knowledge into the organization; this could be used by the 
developers to make the product more usable for the end user.” 
The developer agreed; “We lack knowledge about the users’ 
professional world.” 

Lack of knowledge about usability evaluations was still expressed 
as an obstacle for both companies after the demonstration of 
usability evaluation. For company A, this applied to knowledge 
about evaluations and usability in general. The developer stated 
“As a developer, I find it hard to decide when to involve users in 
the development process.” In relation to the question when users 
should be involved, the section manager said “Usability 
evaluations can only be conducted in the final phases of a 
development process.” The lack of knowledge about usability 
evaluation was also expressed by the user consultant from 
company B “I have gained some knowledge, but not enough to 
conduct an evaluation on my own.” 

The lack of knowledge regarding the users’ application of the 
system as well as usability evaluation in general was the obstacle 
that was affected most in our study. An example of this was given 
by the user consultant in company A “...three of us discussed a 
design solution, but we were not able to agree, so we called a user 
and found the answer ... if you want something tested, you can 
just grab a user and ask for his or her opinion.” This approach had 
not been employed prior to our demonstration of usability 
evaluation. The demonstration made the employees experience 
that users can be involved in a constructive way in the 
development process. Other statements from the user consultant 
in company A underlined that the usability evaluation gave 
insight into the users’ work routines “Your tests show that it has a 
lot to do with work routines, and that has given us motivation for 
following up in the next release.” The importance of the 
evaluators was also stressed “Your tests show some subconscious 
things, and the users don’t catch them themselves. There has to be 
an observer to catch those things.” 

In the post-evaluation meeting and the final meeting with 
company B, several findings pertaining to the lack knowledge 
were emphasized. The user consultant and developer expressed a 
general satisfaction with the evaluation. Observing all sessions as 
they happened, gave them “… an insight into the way the system 
was actually used by a prospective end user”, as expressed by the 
user consultant. The evaluations revealed problems that had not 
previously been identified by the user consultant or developer. 
Both of them agreed upon the usefulness of this insight and 
thereby of the evaluations. In the final meeting with the user 
consultant, these attitudes and viewpoints were still completely 
intact. She said “When our new product is almost finished, it will 
be evaluated in the same manner ...” 

The insights gained from the usability evaluations were also 
mentioned in the final meeting with the user consultant “You can 
tell if the system is intuitive to use, if they can push the right 
buttons and read the display. These are things we cannot answer 
by discussing it in the development department. It is things we 
don’t think about.” The user consultant also stated that the results 
from the evaluation were of great use in her daily work. In certain 
design discussions, she was able to use the results as examples of 
actual user behaviour. The introduction also had an impact on the 
user consultant’s knowledge about usability evaluations. Initially, 
she had no knowledge about it, but in the final meeting she 
mentioned; “If we need a test of a future product, we know what 
usability evaluation is and what it can be used for, and we know 
when to test. So we can use this process for a lot of purposes.” 

4.3 User Involvement 
The two software organizations differed considerably in their 
thinking about end users. Company B wanted the end users to be 
able to use the product with a minimum of training and a very 
small and easy to read manual. In company A, the user consultant 
expressed “Our system is so complex that training is a necessity; 
in no way would the end user ever be able to use the system 
without the training we give them.” 

The users were contributing with proposals for changes to the 
system developed by company A, but this was actually considered 
more of a complication. For example, the developer mentioned 
“The users lack knowledge about the development process and 
the time it takes”, and the user consultant stated “The users do not 
have an overview of the system and its structure, and they might 
disagree about new functionality.” The section manager also 
mentioned difficulties related to the involvement of the end users 
“The users don’t think enough about what they’re shown. If they 
see something smart, they want it. They don’t think about the 
problems a feature can generate.” 

After the demonstration, obstacles relating to user involvement 
were only expressed in company A. The user consultant spoke of 
their users as being too numerous and geographically spread “... 
to reach out to 50% or even 10% of our users, that cannot be 
done. We have too many users.” Furthermore, usability evaluation 
of a product during development would be hard to conduct, 
because they would be forced to use inexperienced users, which 
would make the tests difficult “...it would most likely “drown” in 
explanations of the new functions.” The section manager 
expressed a similar concern about involving users in an evaluation 
“For the users to be involved in a test, they would have to be 
pulled away from their work. That costs money for the customer 
and will be a burden.” Company A was also reluctant to involve 
users, because their understanding of the problems found in the 
usability evaluation was that it was the users’ lack of knowledge 
about the system that caused the problems, as expressed by the 
developer “The usability problems occurred unexpectedly, and 
related more to user errors or lack of users’ understanding.”. 

The introduction of usability evaluation gave the participants 
from company A a deeper insight into the users’ way of using the 
system. Yet this insight also emphasized user involvement as an 
obstacle. For example, the user consultant expressed it this way 
“Are the problems occurring just because the users have adopted a 
wrong work routine ... the users lack an understanding of the use 
of the system.” 



4.4 Structure of the System 
Company A had an obstacle regarding the structure of the system. 
This was expressed by the section manager. The developer also 
mentioned the difficulties with the system structure “The system 
is used in different ways. With major changes there is a risk of 
removing existing functionality and introducing new errors in 
properly working parts of the system.” Although the structure in 
itself is not an obstacle to usability evaluation, correcting the 
problems found could be very difficult as expressed by the user 
consultant “Some parts of the system are hardcoded and cannot be 
changed, although the users see it as a small change.” 

The introduction of usability evaluation had no tangible effect on 
this obstacle, but reveals a need to prepare developers for 
potential changes in the system structure. 

4.5 Management Interests 
The participants from company A expressed an obstacle in 
relation to management, but only after the demonstration. When 
asked how apparent the importance of usability was for 
management, the developer said “I actually don’t think it’s 
apparent for management. Usability is taken for granted ...” The 
user consultant stated in relation to this obstacle “My attitude and 
position to the matter isn’t opposed to it, but reprioritization has 
to come from the management level.” In company B, the obstacle 
of management interests was also expressed by the user 
consultant “Management has decided to postpone usability 
evaluations until sales have gone up.” 

This obstacle was not identified in the initial statements, but only 
in the final statements. It emerged because of our direct question 
whether the company would consider deploying usability 
evaluation in the development process in the near future. 

5. Discussion 
The results of this study show that specific obstacles such as the 
resource demands and lack of knowledge about users and 
usability evaluation methods have been affected. The quick 
feedback from the evaluation to the software organization was a 
significant reason why company A would consider usability 
evaluation in the future. The fact that the participants from the 
two software organizations observed one or more test sessions 
increased their insight into the methodology and the users’ ways 
of using the system considerable. This was clear from the positive 
comments that participants from both companies made about 
observing the tests. 

The fact that the software organizations were affected by 
observing the benefits of usability evaluation is a valuable 
contribution of this study, and should be a point of focus in 
further research. This is also where this study differs from related 
work within this area. As mentioned in section 2, many of the 
previous studies have focused on providing guidelines or 
principles for deploying usability practices. The purpose of these 
has been to ease the deployment of usability evaluation in the 
development process [3, 6]. In contrast, the purpose of our study 
was to let company representatives observe the benefits of 
usability evaluation. 

An important factor when deploying usability evaluation is the 
motivation of the software organization. In our study we observed 
a different motivation between the two software organizations. 

Company A’s motivation for participating in the experiment was 
curiosity about the nature of usability evaluation and its practical 
use. Company B had a need to gain knowledge about usability 
evaluation because of customer demands. This difference in 
motivation might have had an impact on the obstacles identified. 
For example, the number of obstacles identified in company B 
was only two, while it in company A was four before the 
introduction and five after. Moreover, an obstacle identified in 
company A related to the users and the difficulties of meeting 
with the users. Company B also had difficulties with creating 
contact with users, but it was not expressed as an obstacle. 
Overall, company A had a tendency to see obstacles rather than 
benefits of usability evaluation, which indicate a lack of 
motivation that makes it even more difficult to deploy usability 
evaluation. 

To increase the motivation, a software organization needs to 
experience that usability evaluation can fulfill relevant needs. 
Company B was more willing to deploy usability evaluations than 
company A after the demonstration. Another factor relating to the 
greater effect might have been that the employees from company 
B observed all the sessions of the usability evaluation, whereas 
the employees from company A, observed only one session. The 
experiences with company A also showed that decisions to 
integrate and prioritize evaluations had to come from top level 
management. Therefore it could be beneficial to include 
participants from that level in a demonstration. 

6. Conclusion 
The purpose of this study was to observe how the introduction of 
usability evaluation affects significant obstacles to usability 
evaluation in software organizations. To inquire into this, a 
usability evaluation was demonstrated to two software 
organizations. This included that we conducted a usability 
evaluation and presented the evaluation results to the two 
software organizations. 

The results show that the introduction of usability evaluation 
provided the software organizations with insight into the users’ 
use of the system. Furthermore, they experienced that usability 
evaluations are not nearly as resource demanding as expected. 
This illustrates that the stakeholders’ attitudes to these obstacles 
were affected. However, none of the obstacles identified in the 
two software organizations were completely resolved. Two of the 
initial obstacles, user involvement and structure of the system, 
were not affected by the demonstration of usability evaluationl. 

This study shows that it is possible to motivate software 
organizations toward usability evaluation. This was achieved 
through the approach in which the companies’ products were 
evaluated. This underlines the relevance of research in this topic 
based on other approaches than providing guidelines and 
principles, which has been covered to a great extent. 

There are some important limitations to our study. The two 
software organizations were quite similar. Also, we interviewed 
quite few persons in these organizations. In both organizations, 
we focused in particular on the benefits and time taken; we did 
not deal explicitly with the costs for the two organizations. The 
main source of data was interviews combined with forms in one 
of the organizations. Finally, the specific method used in the 
evaluations might have affected the results. It would be 



interesting to extend the study to more organizations and 
stakeholders and use different methods both for data collection 
and for the evaluation. 
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