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Abstract. Redesign proposals have been suggested as means to improve the
feedback from usability evaluation to software development. Yet redesign pro-
posals are usually created by usability specialists without any involvement of
the software developers who will implement the proposals. This paper reports
from an exploratory study where redesign proposals were created in an active
and collaborative learning process that involved both software developers and
usability specialists. The focus was on the support that the developers needed in
order to contribute constructively to improve the usability of the system. The
findings show that this process had a considerable impact on the developers’
understanding of the usability problems, especially the weaknesses of the sys-
tem. They were able to contribute constructively to create redesign proposals,
and they found the workshop very useful for their future efforts to eliminate the
usability problems that have been identified.

Keywords: Usability evaluation, usability problem, redesign proposal, devel-
oper involvement, active collaborative learning, exploratory study.

1 Introduction

A usability evaluation is conducted to assess the usability of an interactive software
system. Usability is the system’s ability to help specified users achieve specified goals
in a particular environment in an effective, efficient and satisfying way [10]. A forma-
tive usability evaluation is conducted to improve the interaction design. Formative
evaluations are carried out during development, often iteratively, with the goal of
detecting and eliminating usability problems [1]. A formative usability evaluation
establishes a strong and useful basis for understanding and improving the design of a
software system. Exploiting this requires feedback that significantly impacts how
developers understand the usability of the system [7].

The classical feedback from a usability evaluation is a report that describes the us-
ability problems that have been identified [18]. The aim is to present the results of the
evaluation in a format that is useful for the developers that are going to eliminate the
identified usability problems. Unfortunately, a substantial body of research documents
that usability reports are of limited utility and effect, e.g. [5, 7, 15]. To overcome this,
it has been argued that evaluators who conduct a usability evaluation should not only
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describe what the usability problems are, but also suggest how they could be resolved,
e.g. [11]. Such suggestions have been denoted as redesign proposals, and their ad-
vantages have been studied empirically, e.g. [6].

Redesign proposals are a great step forward in providing useful feedback about us-
ability to developers of interactive systems. However, redesign proposals are usually
created solely by evaluators who are usability specialist and subsequently handed over
to the developers in an old-fashioned presentation style involving only one-way
communication. This division in roles for evaluators and developers is similar to a
traditional teaching approach.

In education, many authors have questioned the qualities of a traditional teaching
style. Dewey's theory on education was based on the idea that education consists pri-
marily in transmission through communication; a process of sharing experience until
it becomes a common possession [4]. He emphasized that the traditional teaching's
concern with delivering knowledge, needed to be balanced with a much greater focus
on the students' actual experiences and active learning. The teacher should be
acknowledged as the intellectual leader of a social group, not by virtue of official
position, but because of wider and deeper knowledge and matured experience [17].
Dewey was a key proponent of experiential education with learning through action
that embody teaching methods such as cooperative learning and active learning.

This paper explores how software developers can become actively involved in cre-
ating redesign proposals to resolve identified usability problems. We explore different
patterns of collaboration between usability specialists and software developers based
on Dewey’s theory on education combined with the idea that redesign proposals
should be a key vehicle for providing feedback from a usability evaluation. In section
2, we present related work on feedback from usability evaluations. In section 3, we
describe our exploratory study where active collaborative learning was employed to
understand the results of a usability evaluation and create redesign proposals. Section
4 describes our findings from the study. In section 5, we discuss the implications of
the findings for software development practice. Finally, section 6 provides the conclu-
sion.

2 Related Work

There is a rich body of research on feedback from usability evaluations. The classical
approach from the first half of the 1990s suggested that the results of a usability eval-
uation should be provided in a written usability report where the key element is a list
of the identified usability problems and a detailed description of each [18].

Research from the same period demonstrated significant difficulties with usability
reports. An early paper on this topic was based on analysis of real usability reports.
Many of these reports did not describe usability problems but redesign solutions; it
was emphasized that it is extremely rare for an evaluator to simply describe a prob-
lem, unless it is deemed as not having an apparent solution. These observations led to
a proposal for a general format for usability problem lists [11]. Other publications
from the same time also deal with the format of the usability problem list [13, 16].



There is also a considerable number of empirical studies that deal with feedback
from usability evaluations. The early works are primarily concerned with evaluation
methods and only secondarily with report formats, e.g. [1]. More recent research has
focussed on a more rigorous problem reporting format [14] and practical guidelines
for making problem descriptions [3]. There has also been work on different types of
support for structured usability problem reporting [9].

A different stream of work has documented the problems with the classical usabil-
ity problem report. A comparative study showed that the usability report had a strong
impact on the developers’ understanding of specific usability problems and supported
a systematic approach to deal effectively with problems, whereas observation of user
tests facilitated a rich understanding of usability problems and created empathy with
the users and their work [8]. Two other studies analysed in more detail the utility of
problem descriptions for the developers who should eliminate the problems [15, 22].

A number of studies have dealt with redesign proposals as opposed to mere prob-
lem descriptions. A study on the impact of inspections on software development con-
cluded that specific recommendations to fix specific problems had a considerable
positive effect [19]. Another study tracked how attempts to resolve usability problems
influenced the usability of the system. Their feedback included redesign proposals to
individual usability problems [12]. A more recent study has developers assess the
relevance of usability problem descriptions compared to redesign proposals, and it
was concluded that developers assessed redesign proposals as having higher utility in
their work than usability problem descriptions but no developers, however, wanted to
receive only problems or redesigns [6]. This also led to a set of recommendations for
describing usability problems in practical usability work. For an overview of sugges-
tions for other kinds of feedback, see [8].

The research on usability problem descriptions and alternatives has been ques-
tioned by authors with a background in usability practice. For example, it has been
argued that in much research on usability evaluation methods, the effectiveness of the
different methods has been compared in terms of the usability problems identified
with an assumption of a direct link to design improvements [20]. It has also been
claimed that the literature on usability evaluation is fundamentally flawed by its lack
of relevance to applied usability work, and a key flaw is the focus on finding, rather
than fixing, usability problems [22]. There are also practitioners who have been more
constructive by emphasizing that redesign proposals are too often quick fixes, and
they are only as brief as many of the problem descriptions. Therefore, they suggest
that a more developed form of redesign proposals is defined [5].

The usability reports and the variety of alternatives that have been suggested share
a common feature. They are almost exclusively based on usability specialists acting as
evaluators who are being active in describing problems and creating redesign pro-
posals. The developers, on the other hand, are passively receiving the descriptions and
proposals. This is not a very effective way of establishing a common ground for im-
proving the system, as emphasized in the introduction with reference to key education
theories.



3 Exploratory Study

Our exploratory study aimed to investigate the effects of integrating usability evalua-
tion feedback into a tailored design activity in a workshop setting where the develop-
ers were actively involved. Thereby, we aimed to alleviate some of the inherent prob-
lems of merely presenting usability problem lists.

3.1  System

The evaluated system is a web-based building permit system that citizens and compa-
nies use to apply for building permits, e.g. for construction of new houses or factories
and refurbishing of existing houses. The existing system was an interactive form that
was directly inspired by a previous paper-based form, which was usually used by
Danish municipalities. The form is an integrated part of a collection of web-based
services that is provided for municipalities in Denmark.

3.2 Usability Evaluation

We conducted a classic think-aloud usability evaluation, cf. [18], of the building per-
mission system to generate a usability problem list. This was done in a traditional
manner using lab evaluations with pre-assigned tasks.

3.3  Participants

10 subjects (3 females and 7 males) participated in the evaluation of the system. The
participants were from 29 to 64 years old. They all had experience with the Internet
and web-based services in general, but had varied levels of formal training and educa-
tion (from a self-taught to a PhD) and had varied experiences with filling in online
municipality forms and also varied experience with building and refurbishing houses.
None of the participants had any prior experience with the system that was evaluated.

3.4  Procedure

From understandings of the prospective users and system functionality, the evaluation
team constructed usage scenarios and task assignments for the usability evaluation. In
total, three tasks were defined.

The four authors of this paper conducted the evaluation. The ten participants were
scheduled for participation in the evaluation over two days, with five participants each
day. Before the sessions, the participants were given a written test instruction outlin-
ing the purpose and the procedure for the evaluation. Furthermore, the participants
were asked to fill in a demographic questionnaire. The sessions were conducted in a
classical usability lab with one-way mirrors, where the participants were placed in a
test room with the test monitor. A data logger in an adjacent observation room ob-
served the evaluation while making notes. The participants were asked to follow the



think-aloud protocol during the test. After the test sessions, the participants were
asked to fill in a NASA TLX test [24, 25] to assess how they perceived the mental
workload.

Each day, after all evaluation sessions, we conducted a problem identification ses-
sion using the Instant Data Analysis method [26]. This method was used to facilitate
quick and efficient identification of the usability problems, which were needed in the
subsequent design workshop. The usability problem identification procedure for both
days were as follows 1) Problems observed from memory by the test monitor, 2)
problems observed from memory by the test monitor or the logger, 3) problems iden-
tified from systematic walk-through of assigned tasks, 4) problems identified from
systematic walk-through of logger’s notes, and 5) severity categorization of each
identified usability problem.

3.5 Result

We identified a total of 75 usability problems of which 7 were categorized as critical,
38 as serious, and 38 as cosmetic. Furthermore, we classified 4 of the problems as
incomplete because we did not have adequate knowledge of the application domain to
classify these problems according to the scale.

Considering the identified problems, we found that several of them were related to
the basic concepts where the participants found it difficult to distinguish between the
different kinds of permissions and applications. Furthermore, none of the participants
could figure out which fields were mandatory, causing them to be uncertain about the
completeness of the submitted form. Also, the division between building applicant
and owner caused several problems for most of the participants. Finally, nearly none
of the participants were able to attach appendices and drawings to their application.
Accordingly, the NASA TLX test showed that the participants assessed mental work-
load and frustration as the most important contributors to the experienced workload.

3.6  Redesign Workshop

Previous research has demonstrated that usability evaluation feedback inherently in-
volves several challenges and obstacles, as emphasized above in the overview of re-
lated work. To address some of these issues, we designed a redesign workshop with
the aim of facilitating feedback through active developer participation and collabora-
tive activities between developers and the usability specialists who had acted as eval-
uators.

The fundamental idea of the redesign workshop was to “look forward” through in-
tegrated design activities rather than having a retrospective approach only focusing on
identified problems and, thereby, not focusing on overcoming the limitations of the
current system. In the workshop, the software developers should become active in the
evaluation of their own system. To achieve this, we integrated three components: 1)
active involvement of the developers, 2) focus on the future system, and 3) support
from usability specialists.



3.7  Participants

The participants in the redesign workshop were developers from the software compa-
ny Dafolo A/S and usability specialists from Aalborg University. The participating
developers represented different skills and job positions at the software company
ranging from programmers over project leaders to a development manager. We will
refer to them collectively as developers. In total, five developers participated in the
workshop.

The usability specialists were the authors of this paper and are all researchers with-
in interaction design and human-computer interaction and have extensive experience
with usability evaluation. They held either a PhD or Master degree within human-
computer interaction.

We divided the participants into three groups:

e Group 1: 3 Developers
e Group 2: 2 Developers + 1 usability specialist
e Group 3: 3 usability specialists

The overall aim was to explore to what extent the developers could contribute ac-
tively to the creation of redesign proposals and how much support they would need to
do so. We also observed the group dynamics and assessed the redesigns they.

3.8  Preparation

We prepared the redesign workshop in the following way. We reduced the original
list of usability problems from 75 to a short-list of 25 problems. For the reduced list
we selected problems that were associated with one particular use scenario on apply-
ing for construction permit. Thus problems that were irrelevant to this particular sce-
nario were omitted. Also, the reduction was done in order to create a basis for the
redesign activity where the participants would be able to address all or nearly all
problems. The reduced problem list contained 2 critical problems, 2 serious problems,
7 cosmetic problems, and 14 incomplete problems.

We also formed the three groups in advance. We divided the five developers and
the four usability specialists into the three groups, where we strived for diversity in
each groups with both junior and senior participants. Group 1 was formed with three
developers only, and without any usability support. Group 2 was formed by combin-
ing two developers and a usability specialist who should provide support in the pro-
cess. Group 3 was formed to provide product support for the other two groups; they
conducted a redesign activity in advance of the workshop.

The participating developers received no information or results from the usability
evaluation prior to the workshop as our experience was that this was counter-
productive, because the developers would go into a defensive mode..



3.9  Activities
The design workshop consisted of three major activities (or elements):

1. Problem presentation and illustration
2. Redesign session
3. Plenary presentation and discussion

The first activity encompassed introduction to the workshop and presentation of
the usability evaluation results. We scheduled this activity for an hour and it served
the purpose of introducing the evaluation to the developers and more importantly
presentation of the short-list of usability problems. The selected 25 problems were
presented and illustrated in the interface and their severity was motivated. The usabil-
ity specialists were leading this activity. All participants received a copy of the prob-
lem list.

The second activity was the redesign sessions. We gave the groups the task that
they should produce a redesign of the system that addressed the shortlist of usability
problems. Group 1 and 2 were placed in two separate rooms in our usability lab, al-
lowing us to monitor them while working on the redesign. Two of the usability spe-
cialists from Group 3 acted as data loggers for each of the groups. The groups were
instructed to 1) produce a written description of the redesign proposal, 2) illustrate the
new interface layout and flow on a flip-over, and 3) note which problems they had
addressed. Furthermore, they were instructed to prepare an oral presentation in the
plenum session.

The third activity was a plenary session where group 1 and 2 presented their rede-
signs. After that, Group 3 presented the redesign they had prepared in advance. Each
group presented their solutions for app. 15 minutes followed by questions and discus-
sion for another 15 minutes. After the individual presentations, the solutions and de-
sign strategies were compared and discussed.

We measured the developers’ attitudes to or perceptions of the strengths and weak-
nesses of the current system. This was done three times during the workshop: before
they were introduced to the problem list, after the design session, and after the entire
workshop. Each time, the participants were instructed to list 5 weaknesses and 5
strengths of the existing system.

4 Findings

In this section we present the finding from the explorative study with focus on the
redesign proposals that were produced and the usefulness of the workshop.

4.1  Redesign Strategies and Design Proposals

This subsection describes the three redesign strategies and the design proposals that
were developed during the design workshop.



Redesign strategies. The two developer groups (1 and 2) adopted a bottom-up strate-
gy where they mainly addressed usability problems at the low-level description. We
identified no visible effect of introducing a usability specialist into a developer group
(#2) compared to the group consisting solely of developers (#1).

The adopted strategies also implied that Group 1 and 2 addressed the usability
problems rather explicitly and had no problems in assessing which usability problems
their solution addressed or solved.

The lack of an overall design strategy caused problems for both groups, as they
several times had to change or alter their solutions, e.g. order of data input.

The developer group (#1) addressed nine usability problems in total. They primari-
ly focused on the critical and serious problems and intentionally left out cosmetic
problems in the beginning of the activity. Of the nine problems addressed, three prob-
lems were critical, two were serious, and four were cosmetic. As stated above, their
overall strategy was a bottom-up approach focusing on the problems one by one.

The developers and usability specialist group (#2) addressed a total of 12 usability
problems. Of these, three were critical, two were serious and three were cosmetic.
Group 2 also adopted the bottom-up approach where they addressed problems as they
were listed in the problem list instead of focusing on solving critical issues first.

When the usability specialist group (#3) created their redesign proposal in advance
of the workshop, they adopted a more top-down strategy where they started to discuss
the overall future solution, e.g. the presentation order of the different elements of
form filling. After creating the redesign, they retrospectively traversed the whole
problem list to mark which problems they had resolved. while doing this, it seemed
that they utilized their knowledge and experience from the actual usability evaluation.
Sometimes they were uncertain if they had solved a usability problem because they
had less knowledge about the application domain. They addressed a total of 16 prob-
lems, where four were critical, five were serious and seven were cosmetic.

Design proposals. Group 1 presented the most technically advanced redesign pro-
posal in which the main theme regarded process automation in a wizard based solu-
tion, see Figure 1. The wizard consisted of the following steps:

1. Type of construction work

2. Owner/Applicant and property information

3. Type of construction work (further questions)
4. Submission overview/receipt.

To illustrate this, we first need to review one of the experienced usability problems
regarding users not knowing whether to submit a permit application for the construc-
tion work or a more simple notification. A permit application is needed in case the
construction work conflicts with district plans, in which case the municipality must
grant permission before construction may begin. A notification is used when the con-
struction work obeys district plans. The users (citizens) in our evaluation were unable
to decide, whether they were required to submit a “permist application” or a “notifica-
tion”, which was selected in the pdf form via radio buttons. Group 1 proposed an



advanced solution for this, in which users would answer a set of questions regarding
the type and size of the construction work. They also proposed to incorporate a Geo-
graphic Information System (GIS) component in which users could draw sketches of
the buildings. By using this type of information, the system could potentially decide if
the construction work would need permission or just a notification, hereby automating
the process.

Fig. 1. A window from the redesign proposal from Group 1.

Another automation was suggested in the case of finding information about land
register, which was another problem encountered by users in the evaluation. Users did
not know where to find this information and the format of a land register was also
unclear. Group 1 suggested that this problem could be overcome by automatically
looking up the land register based on the given address of the construction work.

Group 1 also addressed a problem with irrelevant input fields. As an example,
some users were confused about the information required in input fields for “Appli-
cant address”, because there also were input fields for “Owner address”. The users
were confused about whether to fill in the same information in both cases, as they
were applicants and owners at the same time. Group 1 suggested a solution where the
system leaves out irrelevant fields based on previous selections in the wizard.

Group 2 also suggested a wizard based design solution, in their case with the fol-
lowing steps:

1. Owner/Applicant information
2. Information about property
3. Type of construction work.

The main theme for this design proposal evolved around contextual help providing
more clear and simple examples of when, for instance, users should select “permit
application” or “notification”. This addressed problems concerning complex termi-
nology. Another problem addressed was also identified during the usability evaluation
and regarded some users who did not notice the “Save” button, which allowed them to
save the pdf form on their computer. Group 2 addressed this by placing all buttons
consistently in a toolbar at the same location of each page (at the bottom). This group



also focused on a problem regarding the format for typing in addresses in input fields.
In the pdf form, one field about street address was split into two parts: One field for
street name and another for the house number in the street. Other fields in the form,
however, required the user to type in street name and number in the same field. This
inconsistency confused some of the users. Group 2 suggested a solution in which all
address fields were of the same format, more specifically they designed for one input
field containing both street name and number. As an extra feature this group also
added a progress bar at the top of the layout to indicate the current state of the sub-
mission process.

Group 3 also proposed a wizard-based redesign. This group chose a top-down ap-
proach which made them emphasize a complete reordering of the workflow in the
following steps:

1. Owner/Applicant information
2. Information about property
3. Type of construction work.

These steps are similar to the ones defined by Group 2, but the main theme for
Group 3’s design was simplicity for the citizen. For instance, they focused on letting
office clerks decide whether or not a submitted application should be categorized as
“permit application” or “notification” such that the citizen would not need to decide.
This contrasts with the solutions suggested by groups 1 and 2, which suggested that
the user (citizen) should decide.

Summary. From the overview of the design process, we see that the redesign strate-
gies varied between top-down and bottom-up approaches and that the three groups
addressed a different number of usability problems. The main themes of the redesign
proposals also differed between the three groups, but all applied a wizard approach of
three to four steps. The wizard steps of Group 2 and 3 were similar while Group 1
selected an alternative order and also designed an extra step. All steps in the redesign
solutions deviated from the order in the original pdf form.

4.2 Problem Understanding

This subsection describes our findings on the developers’ perception of the problems
of the system. In the following we describe the numbers and categories of identified
strengths and weaknesses and the collective list of these as prioritized by the five
participants.

Categories of Strengths and Weaknesses. Using grounded theory [21] we identified
a set of categories to describe and compare the contents of the perceived strengths and
weaknesses before and after the redesign exercise. The identified categories are
shown in the leftmost column of Table 1 which shows the number of mentioned
strengths and weaknesses distributed according to these categories.



We see that the participants were able to identify 20 strengths in total before the
redesign task and 13 after and 20 weaknesses in total before the group work and 20
after. Thus, the number of strengths perceived by the participants was considerably
reduced after the redesign task, whereas the number of weaknesses remained the
same.

Table 1. Number of strengths and weaknesses distributed according to identified categories.
* denotes the categories with a change of at least 2 in either strength or weakness.

Weaknesses

Weaknesses
after

Strengths
before

N | after

Strengths

= = N pefore

Barcode

Breadth

Save

Consistency
Digital signature *
Recognizability *
Clarity *
Simplicity
Instructions
Attachment
Excess

Structure *
Terminology *
Visibility
Workflow

Land register
Transparency *
Total 20 13 20 20
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NS, =
0w e
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It is also interesting to note that the categories instructions, simplicity, breadth and
save were mentioned as strengths before the exercise, but not after. Only a single new
category emerged after (consistency).

We observed more shifts concerning perceived weaknesses compared to strengths.
In Table 1 it is shown that three new categories (excess, structure and transparency)
emerged after the redesign exercise, while four others disappeared compared to before
(digital signature, simplicity, attachment, workflow).

For strengths, two categories were rated more than 2 higher after the exercise than
before, and none were rated more than 2 lower after the exercises, while for weak-
nesses, three categories were rated more than 2 higher after the exercise than before,
and one category was rated more than 2 lower after the exercises.



Based on the above observations we see that the redesign exercise lead the partici-
pants to change their perception about the system strengths, while for weaknesses it is
more a change in type according to our findings from the usability evaluation.

Collective Strengths and Weaknesses. Table 2 shows the five strengths and weak-
nesses, which the participants collectively agreed on at the end of the workshop, in
prioritized order.

For the five collective strengths it is interesting to note the connection to the result
found in Table 1, where the participants initially perceived the categories of digital
signature and recognisability as the foremost strengths but after the redesign exercise
the excitement of these seemed reduced. The possible consequence of this may be
what we see in Table 2 where digital signature is unmentioned and recognisability has
the lowest priority of the five strengths.

We see a similar connection considering the collective list of five weaknesses in
the categories instructions, excess, terminology, instructions and structure (in priori-
tized order). In Table 1 we see that instructions and terminology are the primary per-
ceived weaknesses before and after the group work which correspond well to the pri-
orities in Table 2. The two remaining categories of excess and structure were per-
ceived important by the participants after the redesign exercise, which is also reflected
in Table 2.

Thus, we see a connection in categories of strengths and weaknesses perceived af-
ter the exercise and the collective prioritized list.

Table 2. Five collective strengths and weaknesses (prioritized).

Collective weaknesses
Instructions provide no overview
[Instructions]

Collective strengths
1 Barcode useful for office clerks
[Barcode]

Pdf form provides a final over-
view before submission

[Clarity]

Pdf form provides an overview of
requirements

[Clarity]

Provides ability to save temporar-
ily

[Save]

Pdf form similar to paper version
— well known to office clerks
[Recognisability]

Many input fields seem unneces-
sary

[Excess]

Terminology in form difficult to
understand

[Terminology]

Required level of detail on pro-
vided information is unclear
[Instructions]

Layout of pdf form is not intui-
tive

[Structure]

Strengths and Weaknesses after Reading the Usability Report. Table 3 shows the
perceived strengths after reading the usability report. From this we see a total of 14
strengths, which corresponds well to the total of 13 found after the redesign task, see
Table 1. Most of the categories after reading the report are the same as the strengths



identified in Table 1. Recognisability has, however, decreased considerably, and two
new categories; time and integration have emerged. We also see similarities to table 2
showing the list of collective strengths, of which all categories are represented in table
3. Thus, the number and types of strengths after reading the report correspond well to
the findings identified previously.

Table 3. Perceived strengths after reading the usability report distributed according to identifi-
ed categories.

Strengths Weaknesses
before report after report
1
3

Digital signature
Clarity
Recognizability *
Barcode

Save

Time

Integration *
Structure
Terminology *
Instructions *
Visibility
Transparency *
User errors *
Functionality
Affordance

Total 14

N R R R R WO

B P WRE R NN
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N

Table 3 presents the perceived weaknesses after reading the usability report. The
number of identified weaknesses is 22, which corresponds to the total of 20 identified
after the group work, shown in [8]. Considering the categories observed after reading
the report we see that the majority of these are the same as those identified after the
redesign task and in the collective list of weaknesses shown in Table 2. The categories
user errors, functionality and affordance, however, were not identified during the
workshop and are new. Regarding the weaknesses we also see a strong connection to
the observations done during the workshop.

4.3  Usefulness of Workshop and Usability Report

After reading the usability report we asked participants to anonymously respond to a
survey asking questions about the usefulness of the workshop and the usability report.
The majority of questions required participants to answer a five point Likert scale
where 1 = Strongly disagree and 5 = Strongly agree.



Usefulness of Workshop. All participants rated the general usefulness of the work-
shop as 5, which show clear indication of a positive perceived value.

We were also interested in examining the understandability of the presented usabil-
ity problems before and after the redesign exercise, that is, whether or not the exercise
helped them gain a more thorough understanding of the problems. Based on the
presentation of the problems (just before the exercise) the average rating of the clarity
was 4.6, which clearly indicates that the participants found the problem descriptions
during the presentation to be understandable.

When asked if the redesign exercise provided a more clear understanding, the par-
ticipants on average rated 3.2, which indicate that the exercise did not increase or
decrease the clarity of the presented usability problems.

Usefulness of Usability Report. The usefulness of the report was rated as 4.8 on
average. Although this rating is a bit lower than the workshop rating, we see a clear
indication that participants also found the report valuable. We also asked participants
to rate the understandability of problem descriptions in the report, which resulted in
an average rating of 4.4. This result is also a bit lower compared to the workshop.

In addition we asked participants to openly comment on their experience in reading
the report and all found the report positive. As an example one of the participants
mentioned that “I think that the report is very good. It provides a good explanation of
the approach and it works fine as an encyclopaedia of problems in the current system.
The individual problems are easy to understand and it is very good that the critical
issues are described in further detail”.

Finally we asked participants to openly comment on both the workshop and the us-
ability report. Four of these explicitly mentioned the workshop, where one answered
that “The report combined with the workshop was very constructive because we dis-
cussed specific design solutions to overcome the problems” and another stated that “I
hope that we will see more of this. It is very insightful to discuss different ideas on
how to improve a system. It is also fun to disagree on, what the most important
strengths and weaknesses are and then listening to the arguments”.

5 Discussion

Our exploratory study with the redesign workshop originated from the experience that
usability evaluation results and especially feedback have proved to have limited ef-
fects on software development in practice [5, 7, 15]. From an educational point of
view, the transfer of usability evaluation knowledge seems to be ineffective and have
very limited success.

In designing the workshop, we were inspired by Dewey's theory on education,
which is seen as being constituted by transmission through communication. It reflects
a sharing experience process until it becomes a common possession [4]. Dewey em-
phasizes that traditional teaching's concern with delivering knowledge need to be
balanced with a much greater focus on the students' actual experiences and active
learning [17].



We attempted to integrate cooperative and active learning through actual participa-
tion of both evaluators and developers in the process of conceptualizing the usability
of the system and the redesigning activity. Thus, we explored how Dewey’s theory on
education can be combined with the idea that redesign proposals should be a key ve-
hicle for providing feedback from a usability evaluation. It is interesting that all the
developers rated the workshop very high, and their understanding of the problems
identified in the usability evaluation clearly improved.

Dewey’s educational theory focusses on learning by doing. But Dewey not only re-
imagined the way that the learning process should take place, but also the role of the
teacher in the learning process. The teacher should not stand at the front of the room
doling out bits of information to be absorbed by passive students. Instead, the teach-
er's role should be that of facilitator and guide. Instead, the teacher should be a partner
in the learning process, guiding students to independently discover meaning within
the subject area. He expressed it this way: “Were all instructors to realize that the
quality of mental process, not the production of correct answers, is the measure of
educative growth something hardly less than a revolution in teaching would be
worked.”

In our study, the developers grew and improved their understanding of the usability
problems that had been identified even if they did not produce the best overall solu-
tion. Yet they were able to contribute constructively to create redesign proposals and
in particular to flesh out the concrete details of the overall pattern that was created by
the usability specialists.

In our study, we had two groups of developers where one of them had process sup-
port from a usability specialist while the other only included developers. The experi-
ences from the process and the redesign proposals created demonstrate very little
difference between those two groups. Thus the inclusion of a usability specialist in
one of the groups did not seem to make an important difference on the process. Group
1 and 2 both chose a low level bottom-up approach to redesign. The proposed designs
evolved around three main themes, where Group 1 suggested the most technical ad-
vanced solution, while Group 2 focused on contextual help. We expected Group 1 to
come up with a simpler and more pragmatic solution than the one they chose, since
this would ease their workload on the upcoming system considerably. This indicates
that they were dedicated in solving the usability problems and hereby to create an
improved user interface.

After the workshop, the developers designed and implemented a new version of the
system. This version was based on the overall ideas from Group 3, filled in with de-
tails from the redesigns created by Group 1 and 2. While the inclusion of a usability
specialist in Group 2 made little difference compared to Group 1, the basic ideas in
the solution from Group 3 was very useful as a basic pattern for the actual redesign of
the system. Thus the influence from the usability specialists was more on the product
and a pattern for that, than on the redesign process itself.

The aim of the workshop was to involve the developers actively in a collaborative
process of redesigning the existing system and thereby improve the developers’ un-
derstanding of the usability problems that had been identified. We measured the suc-
cess in terms of the perceived strengths and weaknesses of the system as it was ex-



pressed by the developers. We observed a substantial reduction in the number of iden-
tified strengths after the redesign task. This shows that participants viewed the system
in a more realistic perspective, which may have been caused by them improving their
understanding of the usability problems through the active involvement in the rede-
sign exercise.

We observed that the categories instructions, simplicity, breadth and save were
mentioned as strengths before the exercise, but not after. This indicates that the partic-
ipants have been influenced by the identified usability problems. Hgegh et al. [8]
conducted a study with two developers, who were asked to list five strengths and
weaknesses before and after reading a usability report. That study showed that the
developers did not change their perceived strengths noticeably, which contrasts with
our findings. This difference can be explained in terms of Dewey’s theory on educa-
tion because they only passively read the usability report.

Considering the perceived weaknesses we observed that participants identified the
same number before and after the redesign exercise. This is a bit surprising since we
saw a considerable change in the strengths before and after the redesign task. Howev-
er, we observed considerable changes in the categories of clarity, structure, terminol-
ogy and transparency. The categories digital signature, simplicity, attachment and
workflow were identified as weaknesses before the exercise but not after, and we saw
that participants who perceived these categories as problems shifted towards the new
categories of structure, excess and terminology. Thus we see the participants being
influenced by the group work in terms of perceived weaknesses. This corresponds to
the findings of Hgegh et al. [8], which show a developer completely altering his per-
ceived weaknesses after reading the usability reports.

In our study, the developers had not received prior training in user interface or in-
teraction design. It would be interesting to see if they could do better if they had been
trained before the redesign process.

Training relates to the more general idea of qualifying barefoot practitioners in us-
ability engineering. Bruun and Stage [27] have discussed this in relation to usability
evaluation where they trained practitioners in that with very positive results. When
software developers can be trained to conduct usability evaluations, it should be pos-
sible to achieve the same in redesign. This is important in practice, because the
amount of usability specialists is limited, and many smaller development companies
have no possibility of involving external specialists.

In this collaboration, a usability specialist may become a leader and facilitator of
design, rather than the sole source of it. It is often argued that generating many alter-
natives is a key part of good design. In that case, it seems to be an advantage to have a
facilitator for a larger group of barefoot practitioners rather than requiring this indi-
vidual to be solely responsible for generating design ideas.

6 Conclusion

This paper has presented an exploratory study where a usability evaluation was fol-
lowed by a redesign workshop. In this workshop, evaluators and developers worked



together in an active collaborative learning process inspired from Dewey’s education-
al theory. The aim of the workshop was that the developers should understand and try
to resolve the identified usability problems. The workshop was a success in the sense
that the developers’ understanding of the problems with the system changed consider-
ably, and they expressed a high level of satisfaction with the process. They did not
produce the redesign proposal that eventually was implemented, but they were able to
choose that as the best redesign, and they could fill in the details of this overall design
pattern to arrive at a considerably improved system. The study indicates that usability
specialist support to the redesign process is less important than having usability spe-
cialists generate a redesign pattern where the details can be filled in by the developers.

We have conducted an exploratory study. It is not possible to make any definite
conclusions on this qualitative basis, but the study is useful for defining more quanti-
tative hypotheses for a further study.

The basis for assessing the success of the workshop has been the developers’ un-
derstanding of the strengths and weaknesses of the system and their statements about
the process. It would be interesting with a follow-up study to assess the downstream
utility of the workshop in the developers’ work to eliminate the usability problems
that have been identified and to measure the utility of the redesign proposals that were
produced in the workshop.
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