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Abstract— This paper describes the results of a single-case case
study, exploring the role of user experience (UX) work in agile
software development. The case study company is a large
multinational telecommunication company undergoing a lean
transformation process. In this case, lean transformation
includes the adoption of agile software development practices.
Transformation to agile practices had taken place one year
prior to the analysis. The analysis is based on documentation
analysis and semi-structured interviews of seven software
development professionals. The results show that there were
difficulties integrating UX design and software engineering
work in an agile and iterative manner. The transition process
succeeded in shifting UX and related documentation to a
central planning role. The roles of the UX designers in the
teams were still under re-definition. There was also a clear
need to establish new ways of collaboration between UX
professionals and software designers.
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L INTRODUCTION

This paper summarizes and analyses problems and
practices of user experience (UX) design and related
development activities in a company undergoing a lean
transformation process. The lean transformation process
aims to reorganize software development work in a large
multinational telecommunication company. The
development process used in the company was previously
based on an incremental development process. As a result of
lean transformation, it was changed to follow the principles
of agile development. The new agile way of working has
shifted UX to a central concept for planning, designing,
monitoring, implementing, verifying, and validating
development activities and results. Issues related to UX have
therefore become central to everyday development work.

The goal of the paper is to discuss and analyze
difficulties that can arise in adopting agile working practices
looking specifically on integrating the work of UX designers
with other software design practices during the
transformation process. The analysis is based on a case study
where the transformation process of one particular company
is explored. The paper is structured according to the case-
study guidelines by Runeson and Host [32]. It first
summarizes previous research into integrating software
development tasks related to UX design, such as user-
centered design (UCD) and user interface (UI) design, with
agile software development and the problems that have been
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reported to emerge in this context. The research process and
methods used in the case study presented in the paper are
then described in detail. The paper then progresses by
presenting the case study findings. Finally, discussions of the
findings and conclusions are presented.

II. RELATED WORK

The problems and possibilities of integrating UX design
into agile work practices have been studied by many research
groups during the last decade. Most studies have explored
integrating usability [7, 9, 33], UI [14], or interaction design
[14], with agile software development, or how UCD, in
general, can be used in agile software development [4, 6, 11].

During the last decade, human-computer interaction
(HCI) researchers have directed growing interest towards
“user experience” research to emphasize the shift from a
task-oriented, cognitive concept of usability towards the
direction of a more holistic, emotional, and subjective
exploration of the responses technology has from its users
[16]. Most of the UX research discusses what UX actually is
and aims to define UX as a concept or recognize components
that are relevant to UX [24]. Some research work has also
been directed at exploring the methods for UX evaluation
and design (e.g. [4]).Very little research has been conducted
on professionals in UX and the way tasks related to UX are
performed and organized in SW development organizations.

Here, UX design is defined to comprise all activities
performed in software development to ensure the desired
target level of UX in the final product. The most visible part
of the product to the user is the Ul, so, UI design, together
with interaction design, plays a central role in UX design.
Focusing on UX, however, also makes UX targets central
planning tools for other software engineering professionals.
For example, managers need to ensure UX targets will be
met, test engineers need to use UX targets in planning etc.

Usability engineering ensures that the end product is easy
to learn and use, and it therefore addresses one important
contributor for the whole UX. Usability testing has often
been named as the most effective UCD method [9]. UCD is
used as a holistic umbrella term for a collection of practices
that aim to produce systems that meet the needs of real users
and are highly usable [4]. Uls, interaction design, and
usability engineering can therefore be seen as methods that
can be used in UCD. As user experience is a holistic product
experience [27], UX work needs to be holistically integrated
into the work of the whole development team. UCD is one
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commonly used method for ensuring that the user focus is at
the center of the development activities [9]. Ul and
interaction design, and agile development have been
analyzed and found to have much in common. Both
emphasize the importance of iterative development [6, 18]
and stress the role of collaboration with different
stakeholders, including customer and business professionals,
in the development work [4, 14]. Both support rapid
feedback cycles and testing [14], and accept, and even
embrace, change as a natural phenomenon [4].

A. UX design in corporation

Lean and agile methods contribute to a company’s ability
to conceive and implement a value-creating strategy. The
lean philosophy focuses on increasing value by removing
waste [39], while agile principles emphasize the need to
search for and take advantage of market opportunities in a
volatile business environment [36]. The implementation of
the two concepts in a company is motivated by the need to
deliver added value to customers, which is also one of the
basic principles of a corporate strategy. The misalignment of
strategic and operational goals and activities may therefore
impede product development and threaten competitiveness.

UX at company level is a strategy for product
differentiation. From the company’s perspective, UX is a
way to sustain a competitive advantage by delivering value
through unique memories and experiences [17]. On the user
side, UX is the way users perceive and attribute value to a
product. Thus, UX is a binding element of the company’s
and the user’s perspectives [15]. The interconnection
between the targeted UX and operations management with
the development objectives is necessary for a company’s
success [12]. This interconnectedness creates a capability for
a sustainable competitive advantage [36].

Capabilities channel organizational resources in the
process of value creation [2, 30]. They are enablers for
creating and maintaining a competitive edge by taking
advantage of market opportunities [3, 36]. In a volatile
telecommunication market, investment in capabilities will
not only sustain the competitiveness of the company but also
develop its ability to shape the market [8]. One of the reasons
for telecommunication companies to master their market-
shaping abilities is the effect of cloud technologies. Despite
many  challenges, it transforms software and
telecommunication industries [5, 12] by shifting the
emphasis from reliance on the ability to identify existing
market opportunities to a need to shape market demand.
Furthermore, a company’s innovation, value capture, and
financial performance depend on its ability to shape
resources in its ecosystem [31]. As a result, the company’s
survival is largely determined by its capacity to deliver
valuable experiences while excelling in orchestrating access
to multiple resources. This case study reviews UX design in
the software development process. The management can
attain further insights into the UX design capability by
viewing the findings in the wider context of the company’s
ecosystem. This is a necessary exercise, because the UX
design requires coherent integration of processes throughout
the levels of the organization [12]. This means that the UX

design value for the end-users hinges on the company’s
ability to interweave its “sensing” of market opportunities all
the way to the development process.

B. Integrating UX design with agile practices

Several challenges have been identified in previous
research on integrating UX design and related activities into
agile software development. One of the most commonly
reported problems deals with finding a balance between up-
front interaction design and integrating interaction design
with iterative coding with the aim of delivering working
software instead of early design concepts [6, 14]. Dayton and
Barnum [9] report that usability testing is easily overridden
by urgent development goals of sprint cycles. This has also
been observed by Blomkvist [4] who states that usability can
easily fall by the wayside, as agile development is primarily
aimed at efficient coding tactics together with project
management and team organization instead of usability
engineering. He continues with the observation that a lack of
professional usability is a weakness in most agile processes.
The same observation was made by Jokela and Abrahamson
[20] in an investigation of agile software development.
Traditional usability methods are often judged too heavy and
slow to be integrated effectively into agile ways of working.
Need for more simple and low-cost methods is recognized
[21]. Examples of proposed methods include Rapid
Contextual Design [3] and Discount Usability Engineering
[21]. Also, the durations of UI design and coding iteration
cycles have been found to be different: UI design cycles are
very rapid, lasting for hours or days, whereas agile coding
iteration cycles typically take a few weeks [14]. This can
make scheduling and coordination of work difficult. Even
though agile methods emphasize the role of the customer, it
is rare for real end-users to take on the role of the customer
[6]. UCD practices can therefore be overshadowed by
concentrating on the customer instead of the end user.

Even though there are many challenges in integrating UX
design with agile practices, some researchers see agile
software development practices as enablers for bringing UX
design closer to software engineering and enhancing
interaction between these two disciplines [28]. A survey of
the integration of usability and UCD practices with agile
methods published in 2009 [19] reported that the majority of
the respondents found that usability and user-centered design
practices had brought added value through improvements in
the usability and quality of the end product. Development
teams often report that they are better able to respond to the
needs of the customer with agile methods [13], and their
measured or perceived productivity has been reported to be
better than development teams using traditional methods
[13]. Some studies indicate that traditional software
engineering teams are perceived to develop better and more
consistent Uls than teams working with agile methods [38].
Previous research conducted in the same organization as that
studied in the research reported in this paper shows that
people, in general, are satisfied with agile ways of working
and would not want to return to their old development
practices [23]. The adoption of agile practices has also been
greeted with satisfaction in other organizations [13, 26].
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III. CASE STUDY DESIGN

The case study presented in this paper was conducted
during the first half of 2010 at Nokia, a large multinational
company whose telecommunication products embedded a
large number of software components. The case study is
descriptive and interpretive by nature, i.e. it aims at
portraying a situation through participants’ interpretation of
their context [32]. The research examines what challenges
and critical issues may arise in a software development
organization in UX related practices when the organization
undergoes a transition from traditional iterative software
development into agile working practices. The research
process was divided roughly into four phases: (1) case
selection, (2) planning, (3) data collection, and (4) analysis.
The next sections explain the methods and procedures used
in each research phase. Finally, the terminology used is
described, and the limitations of the research are discussed.

A. Case selection

The case organization Nokia represents a company
whose software intensive products are developed in globally
distributed team for global consumer markets. The
development project explored is a typical feature phone
development project, i.e. the end product is a consumer
product targeted for wide range of global users. The
organization has practiced systematic software development
assessment and improvement activities from early 90’s, and
they have resulted in several incremental and transformative
systematic changes in product development practices. The
case study explored a development project that had adopted
agile development practices one year before the analysis.
The adoption of agile software development practices was
one step towards the lean transformation that was ongoing in
the organization. The development teams were distributed
across three continents in Northern America, Asia, and
Europe. The analysis presented is based on the interviews of
the seven research subjects who represented roles essential to
the UX design and implementation. All were experienced
software professionals who had experience both on old
working practices and the new agile practices. The
interviewees included: (1) software project manager with
eight years of experience of software development projects,
(2) UX leader with over 4 years of experience of UX work,
(3) test manager with four years of experience of the product

TABLE 1.

development process, (4) UX designer with three years of
experience of Ul design, and (5) three members of a
SCRUM team responsible for implementation activities.

B.  Planning

During the planning phase, the people involved in data
collection were trained in the assessment procedure used.
The assessment procedure was tailored to meet the
requirements of the organization, and it was based on
Capability Maturity Model Integration (CMMI) by the
Software Engineering Institute (SEI), Carnegie Mellon
University. Training included defining the ethical code for
the research. Confidentiality issues were planned with care;
it was important to make sure that interviewees could be
positive that their confidentiality was not risked -either
internally in the organization or externally in reporting the
results. Failing in conveying the atmosphere of full
confidentiality would risk the reliability of the results. The
data collection was planned to include documentation
analysis and semi-structured interviews. The selection of
representative projects and teams was made and an interview
schedule drafted. The interview team consisted of the lead
assessor from the company accompanied by a group of four
assessors also from the company. Three researchers also took
part in the data collection process. The interviewees were
selected by the lead assessor through discussions with people
involved in the development project.

C. Data collection

The data were collected through: (1) documentation
analysis and (2) semi-structured interviews. The
documentation analysis was performed by browsing the
electronic collaboration tool environments used by the
development projects. The goal was to become familiar with
the terminology and to see if common templates or methods
were used in the UX documentation. As all the product-
related documentation was confidential, the documentation
analysis was restricted to browsing the documentation at the
company premises. After the documentation analysis, semi-
structured interviews were conducted. The conceptual
framework used in the interviews is described in Table 1.

The interviews were organized in the context of a wider
process assessment, focusing on the assessment of the status
and problems related to lean transformation that was ongoing
in the organization.

INTERVIEW FRAMEWORK

Focus

Description

Role in UX design

How is UX design visible in your work?
What is your role in UX design?

Interfaces

Where do you obtain input for your activities related to UX design?
How and to whom do you report or communicate your work related to UX design?

Documentation and
communication

With what kind of documentation dealing with UX issues do you work? Design and evaluation
How is UX described or modeled in this documentation?
What kind of communication is used during the development work on issues related to UX?

UX mindset

Do you think that UX targets and descriptions are clearly visible in all the development work?
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The results presented here are based on a subset of
information collected during the assessment process. This
means, that the findings presented in this paper are derived
from the interviews of software professionals whose work
was closely related with UX activities (described in chapter
3.1), and analysis of UX documentation. However, the lead
assessor had taken part in all interviews and data collection
activities, he could contribute to the analysis with the
findings from the larger body of interviews.

For practical reasons, the duration of each interview was
constrained to approximately one hour. All the interviews
lasted for at least one hour. With the software project
manager, an additional interview time slot of one hour was
reserved, as not all the things could be covered during the
first interview. As the interviewees were located on three
continents, video and telephone interviews were used.

D. Data analysis procedures

The data have been analyzed through the process of
qualitative content analysis [22]. The UX evaluation part of
the assessment was the responsibility of one researcher who
took part in the interviews of all seven subjects (as described
in chapter 3.1.). The researcher drew up summaries and
extended scripts of the interviews, and shared her notes with
the others assessors. Two other members of the assessment
team, the lead assessor and the coordinator of the lean
transformation process, took part in the analysis process by
validating and complementing the results through their
observations. The interpretation phase of the analysis process
therefore links the analysis to the greater scope of the lean
transformation assessment, as the lead assessor took part in
all 45 interview sessions involving 57 individuals throughout
the assessment process.

E.  Terminology

The product development in the company is organized as
a software factory in which the development work is
organized to deliver components and features that can be
integrated into products in product programs. Here, our focus
is on the projects that develop components and features and
deliver them to product programs that are customers of the
assessed projects. The software development is organized
based on the principles described in a white paper by
Leffingwell & Aalto [25], and the terminology used in this
paper follows these high-level principles.

The highest portfolio-level requirements are called epics.
Each epic is specified in more detail as an experience.
Experiences are further specified as ambition levels of epics
that specify work that can be delivered within one experience
development train (EDT) and user experience targets that
specify a target for the work done in the specific EDT.
Product-specific UX targets are also defined in product
programs. The work to be done in sprints within an EDT is
planned in user stories that should be based on UX targets
and ambition levels. User stories finally generate tasks for
scrum teams. Timebox programs take care of releasing epics
to specific products through releases of EDTs. The work
within the EDT is organized in sprints that are executed by
scrum teams. The terminology and most important planning

documents are illustrated in Figure 1. The boxes in the figure
represent process entities (deliverables or actors) and the
arrows represent “defined by” relationship, i.e. one entity
(target of the arrow) being defined by or based on another
entity (source of the arrow).

Portfolio planning
- Epics
Product program
Experiences
EDT

Ambition levels

User stories ‘

(il

rum team

UX targets

Sprints ‘

Figure 1. Terminology and most essential UX documentation

IV. LIMITATIONS AND VALIDITY OF THE RESULTS

The research method chosen in this research, i.e., single-
case case study, raises a question on the generalizability of
the result. The primary goal of the case study presented here
is to provide a detailed description of a relatively novel
research target, i.e., how to organize and conduct UX design
in agile software development. The case study provides an
opportunity to learn about an environment that is difficult to
access, i.e., the confidential software development activities
of a multinational company. External validity is primarily
achieved through a detailed description of the target
environment and by grounding the previous research in this
area.

Internal wvalidity has been tackled with three types
(Denzin’s typology for triangulation [10]) of triangulation.
First, data triangulation was used in the data collection, as
various data sources in terms of people working in different
roles and at different sites were interviewed. Second,
methodological triangulation was used by applying two
(document analysis and semi-structured interviews)
complementary data collection methods to obtain evidence
from different, complementary sources. Third, investigator
triangulation was used, as several assessors with different
backgrounds participated in the data collection and analysis.
They included software development and assessment
professionals from the company, and researchers outside of
the company.

V. RESULTS

Here, the results are organized according to coding
scheme into a structure that arises from the content analysis.
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Even though the basic structure follows the conceptual
framework used in data collection, some restructuring has
been performed, as some topics were emphasized more than
others in the collected data and their interpretation.

A.  Organization of UX work

The interviewees had a relatively uniform understanding
of what “UX work” means. UX work was primarily
described through the work of the UI design. UX
professionals were seen as the design professionals
responsible for the UI design that would then be
implemented by the software engineers and tested by the test
engineers.

1) Organization of teams

During the course of the development process and the
related lean transformation, two different ways of organizing
the work of the UX designers inside and outside the scrum
teams were tried out. In the first setup, the UX designers
formed their own scrum team led by UX leaders who
assigned them tasks identified in the implementation plans of
the scrum teams. In the second setup, each implementation
scrum team had a UX designer as a member of the team.
Problems were identified in both settings.

When the UX designer worked as a member of a scrum
team, problems were identified of achieving a coherent UX
across the development teams and balancing the workload.
When UX designers worked as members of the
implementation teams, there was a risk that the solutions
related to the UX design would start to divert, leading
towards a non-coherent product UX. The workload for UX
professionals was very uneven, as the effort needed for UX
work was very different in the different development phases
and between the implementation scrum teams. Both
problems were primarily UX management problems: it
became more difficult to manage and steer the product UX,
coordinate communication between the UX designers, and
balance the workload of the UX professionals. On the other
hand, when UX specialists were members of scrum teams,
they were better able to use incremental and agile ways of
working also for UX design, whereas in centralized UX
design the same level of agility was not achieved. Both UX
designers and software engineers working in scrum teams
were happy with the level of integration that could be
achieved through this setup.

Another option for organizing UX professionals (here Ul
designers, graphic designers, and localization professionals)
is to have them all in one scrum team responsible for UX-
related development work. This provides the UX manager
with better control and visibility of the total UX, and better
tools for efficient resource allocation. The challenge is to
maintain a high level of collaboration and communication
between the UX designers and the rest of the implementation
team. This was found to be a major challenge, even when the
UX designers were allocated directly to the implementation
scrum teams. This was tackled by UX designers participating
in the sprint planning meetings to identify UX-driven
development tasks and then share them in separate UX
designer meeting for prioritization and work allocation.

The role of the UX leader was central and important in
both ways of organizing the UX work. The role of the UX
leader was unclear throughout the development organization.
Even though there seemed to be no confusion on what UX
work is in practice, the responsibilities on who should take
UX target setting leadership, or who should take
responsibility on validating and accepting UX results were
observed. The responsibilities of the UX leader were not
always well understood, and the expectations for them were
therefore not realistic. In addition to the organization of the
scrum teams, an additional challenge was set by the
geographical separation between the UX designer and the
rest of the scrum team. The weekly planning sessions
provided an opportunity for status checking but not for
discussions related to design and implementation. The UX
designers at geographically distant locations therefore had
little visibility of the actual implementation tasks.

2) Scheduling design and implementation into sprints

UX work is highly design oriented, i.e., it requires design
visualizations, demonstrations, mock-ups, etc. before it
matures enough for the actual writing of the software code.
The UX designer therefore easily becomes “out-of-synch”
with the rest of the implementation team. The UX designer
can work on designing user stories and related Ul proposals a
couple of sprints “ahead” of the rest of the implementation
team. This way, the team can ensure that the design is ready
and validated before it is handed out for implementation.

In practice, this means that the integration of the work on
UX design and software engineering is not optimal however.
The implementation team works on user stories that the UX
designer has finished some time before, while the UX
designer works on other issues. The optimum level of
interactivity and agility is then difficult to achieve.

3) Collaboration with the development team

The work of many of the UX experts was not optimally
integrated into the work of the implementation scrum teams,
because of the geographical distance or organization of the
UX professionals into separate teams. Many collaboration
practices were observed. The UX designers participated in
the EDT and sprint planning, and this provided them with
good opportunities for defining the UX design tasks. The
planning meetings were seen to play a big role in the
interaction between the UX experts and the software
engineers. If the UX experts were members of the scrum
team, they took part in the weekly scrum meetings for status
checking. The collaboration tool was used for documentation
sharing, and the related discussions were well integrated into
the work processes and supported interaction and discussion.
The discussion was primarily had between people in similar
roles, however, i.e., between UX designers. The tool support
for collaboration had clearly not succeeded in solving the
communication problems arising from inadequate
opportunities for face-to-face communication between UX
professionals and software engineers.

4) Separating UX design from implementation

The question of optimal organization of UX design
resources and interaction between UX designers and
software engineers had also been approached by discussing
whether these roles should be separated in the first place.
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Would it be possible to integrate UX design tasks into the
tasks of the software engineers? This would provide better
visibility for the way UX design manifested itself in the
actual implementation, and it would help maintain the focus
on UX throughout the development. Doubts were also raised
with regard to whether the recognized bigger role and focus
on UX introduced by lean transformation and agile thinking
were actually supported by increasing the resources of the
work dedicated to UX, thereby creating pressure to add UX
tasks to the work of all software professionals.

B.  UX documentation

The UX documentation, and the other software
development documentation, was shared with the
development team through a common collaboration tool that
supported document sharing, version control, and discussion
related to documents. The tool was considered essential to
supporting the collaboration of the distributed teams, and
people were generally quite happy with that. There were
ongoing efforts to create and adopt new tools to develop Ul
design documentation. The new tools would improve the
support for incremental development, and they could be used
by the whole development team, not just the UX
professionals. The company had decided to develop its own
UI design documentation tool, as it had evaluated the tools
available on the market as not being lightweight enough to
support very rapid iterations and collaboration of UI
designers and software engineers.

The following sections describe the most important UX
documentation when starting the project, during the
development work, and at the validation and testing phases.

1) Starting the project

The UX designers receive documentation that can be
used in scoping and focusing the work from portfolio
planning and other activities carried out prior to starting the
actual software development. The most important
documentation was considered to be:

e Product briefs that describe the target markets,
competitor analysis, etc.
e Description of UX targets and ambition levels

This documentation was generally valued and perceived
as useful. The UX target description and modeling, in
particular, were generally and unanimously perceived as too
generic and qualitative however. Methods for a more
accurate and measurable UX target definition would be
appreciated. The documentation, especially that completed in
the early phases of the project, was often not updated
iteratively to meet the evolving nature of the UX targets.

It was generally agreed, however, that the starting point
for the development work took the UX into account well
with a set target and ambition levels. These were clearly
communicated and well understood by everyone who
participated in the development work. As the work
progressed, however, this message was not reinforced
enough. When new people joined and old project members
forgot about their initial targets and ambition levels, the clear
vision for UX that was present in the beginning did not
remain as clear as the work progressed.

UX targets and ambition levels were better used and
internalized in product programs than in epic program
planning. Product programs used UX targets and ambition
levels in planning, while procedures for embedding UX
targets and ambition levels into epic planning were not yet
optimal or well established.

2) During the development work

UX professionals were responsible for breaking the epic
description into experience targets and user stories. In the
development process analyzed here, there were more than
one hundred user stores, and this is expected to continue to
grow, as some user stories still required splitting as the
implementation progresses. User stories were then further
divided into tasks that can be allocated into sprints. The
issues related to UX design for specific tasks were
documented in a UI proposal that is usually presented in
PowerPoint slide format. There was no formal methodology
for constructing UI proposals, though designers have
established common practices over time. Even though the
document was commonly called “UI proposal”, the examples
available through the documentation analysis and given in
the interviews in the documentation also included
components that covered a wider scope of UX than just the
UI of the system, e.g., issues related to the goals of action,
feelings or expectations of the user, stories describing use
cases and usage situations, etc. The UI proposals were shared
between the members of the development team through a
collaboration tool that allowed document sharing and
provided an opportunity to share comments and discuss
issues related to the document. The tool was adopted for
documentation sharing. The commenting and discussion
seemed to support mostly internal collaboration by UX
professionals, however, not collaboration between UX
professionals and  software engineers. The UX
documentation process was planned so that the UX design is
not frozen in practice until the software implementation is
ready. The synchronization of the software implementation
and UX planning is therefore not very agile. In addition to
poor synchronization of the UX design and software
implementation, insufficient opportunities or procedures for
frequent feedback and discussions to negotiate design and
implementation decisions were in place.

One problem identified in the development
documentation was the lack of design rationale. The
decisions related to implementation and design were not
always made to achieve the UX targets but for other reasons,
such as schedule pressures or a lack of human resources. In
these cases, the rationale behind the design decision was not
documented, which could cause problems afterwards
because non-optimal design decisions were not reconsidered.
First, there is a risk that these cases are forgotten and not
identified again, as they are not marked for reconsideration.
Second, as the rationale is missing, it is extremely difficult to
open cases for reconsideration, as facts about the decision
and related implementation or design solution are missing.

3) Testing documentation

The testing of the results of the UX design was
performed by UX professionals. It included prototype
reviews in the early phases and usability tests in the later
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phases. A common problem, however, was that the UX
testing was not systematic and that there was a lack of clear
agreed procedures especially for test planning, testing
procedures and responsibilities related to acceptance of
testing results. More details on the actual testing practices
will be described in Section 4.3. The test cases were derived
from user stories by the scrum team. The goal was for the
test cases to cover the main points of the user stories. No
systematic measures or methods for coverage test cases
relevant for UX design were used.

C. Validation and testing

UX validation was clearly divided into two separate
phases that had little interaction. First, the UX design was
validated by the UX designers. The most important methods
in this phase were expert reviews and user tests with
simulation visualizations. Second, the actual implementation
of the UX design was tested through test cases derived from
user stories. The UX designer had little visibility of this
second phase of UX testing.

1) Review of the Ul proposal

The UI proposal was validated internally by sharing it for
review within the development team. A collaboration tool
was used to support the validation activities. The UI proposal
was shared through a collaboration tool with all the
development team members for commenting. In practice,
most of the comments came from other UX professionals.
More opportunities for expert evaluations in the early phases
of UX design would have been appreciated. Currently, early
validation activities are limited in scope, and the validation
activities are concentrated towards the end of the design and
implementation phase. An even bigger problem identified is
the lack of interaction inside the development team. The
involvement by the implementation and testing experts in the
UX design phase for validation was very limited.

2) Testing the UX design

The UX designers tested their UI proposal through Flash
prototypes or other simulations that could be handed out for
user testing. Demonstration sessions would provide an
excellent communication channel with customers from
product programs, if representatives of different project
levels would participate in demonstration sessions. However,
there seemed to be lots of uncertainty and confusion on who
should participate the demonstration sessions, and
responsibilities and best practices were not yet clear.
Participation, especially by product programs, would be
needed, as they have the best understanding of the UX
targets and ambition levels and should play a leading role.

Core use cases were tested in the target market
environment with users from the target segment. Common
evaluation frameworks were used in the user testing, which
enabled comparisons across user stories within one
experience. The evaluation framework consisted of
traditional usability testing complemented by the evaluation
of subjective experiences. There is a clear need for methods
and tools for agile UX testing that can be used throughout
the software development cycle. The UX testing should be
planned and integrated more systematically into iterative
development cycles. Our further analyses show that very

little systematic methodological or tool support for UX
testing is available even though they would be highly
relevant and needed in practice.

After testing, the UI design was forwarded for
implementation. From this point, the UX designer had very
little visibility of the implementation or testing activities.

3) Testing the implementation of the UX design

The implementation of the UX design was naturally
tested through testing of the integrated product or as part of
the product. Test cases were derived from user stories. No
systematic indicators for test coverage from the UX point of
view or setting of separate UX acceptance criteria were used.
Therefore, the specificity of UX design was not really a
specific concern at this point. The test cases were estimated
to cover the basic functionality of each use case. The test
cases were reviewed together by the scrum teams and test
engineers. The maturity of the software to be tested was also
reviewed before moving into the testing phase.

The testing of the implemented user stories was also
performed in the target market with representatives of the
target user segment. At the time of the assessment, however,
the development process had not yet advanced into the phase
where user testing would have been performed. There were
some concerns of how well the findings and results of the
testing could be fed back to the implementation because of
the tight time schedules.

D. UX mindset in steering the project

In principle, one of the main goals of the lean
transformation process in this company was to make the UX
the central goal of the development activities. This chapter
summarizes the practices and issues identified during the
study as drivers or challenges in the UX mindset.

1) User stories in a central role

The user stories played a very central role in the design
and planning activities. The user stories were clearly used in
all the development phases and tasks, and they were
constantly updated to represent the understanding of the
design problem at a given time. As can be seen in Figure 1,
user stories were defined based on UX targets. This was first
done at the early phases of development, and UX targets
were intended to be used as basis of user stories throughout
the development process. However, it was observed that the
visibility of UX targets in the daily development work
diminished gradually as the development process advanced.
Therefore, a question of how well the user stories actually
reflect UX targets may arise. There is a danger that as user
stories evolve and are subject of agile iterations during the
development phase, they start to live their own lives and the
connection to original UX targets is lost. Also, as UX targets
are, by nature, more fixed and stabile compared with user
stories, they are not as visible in the daily development work.
Therefore, even though pressure to update UX targets would
arise during the process, the changes are actually done only
at the level of user stories, and the higher level UX targets
are not updated to reflect the new understanding.

2)  Perfectionism problems

In the beginning of the project, the UX targets were

clearly set and written, and the people involved understood
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them well. As the project advanced and more new people
joined, the UX targets were forgotten and their role in
guiding the UX design decreased. A specific problem of the
UX targets that were originally set at basic or low ambition
levels was observed. The targets originally set at basic or low
ambition levels started to deviate from the original ambition
level. New targets were typically set higher than the original
targets. It seemed especially difficult to adhere to the targets
set at the lower or basic levels, as the developers seemed
naturally inclined to strive for the best possible UX. As the
scheduling and resource allocation were originally done with
lower ambition levels, changing the ambition levels to
achieve higher UX goals often resulted in challenges in
timetables and resourcing. As a result, even the ambition
levels that were originally set as low or basic were difficult
to achieve or, even worse, the UX targets with high ambition
levels had to be compromised.
3) UX-roles unclear

People, especially those carrying out UX management or
design, felt that different roles and their responsibilities in
UX design and related activities were unclear in the
organization. They felt that the expectations of the UX
experts did not always meet their actual responsibilities, and
sometimes their actual responsibilities did not give them the
opportunities to steer the implementation so that the UX
actually played the role it should in development-related
decisions. The lack of visibility of implementation activities
taking place after UX design had been forwarded to the
implementation team was especially problematic. As the
plan evolved in agile fashion, the UX designers felt that they
were not able to contribute to changing plans even though
they felt that they had the holistic responsibility of the UX
related decisions also during final implementation phases.

Many of the UX-related roles were either completely
new or old with changed responsibilities. Their integration
into the software development and testing work processes
was still ongoing. Our observations indicate that introducing
new roles and responsibilities in the organization takes time.
In this case, people working in UX related roles felt that their
roles and responsibilities had to be re-examined iteratively to
ensure that their responsibilities matched the expectations the
development team had. This was a process that unfolded
only through action; the roles and responsibilities could not
be fixed at early stages and then left static.

4) UX leadership

The product development organization puts product
programs into a central role in processing and internalizing
UX targets and ambition levels into the final products. Their
role in UX leadership should therefore be strong, as they
should represent the “voice of the customer”. However, it
was observed that product programs did not always have
enough tools and procedures to influence the planning
processes to enforce UX leadership. There were not enough
opportunities for product programs to see or comment
relevant plans in early phases and the product program key
persons seemed to be not very well informed about design
related decisions taken in early planning phases. This leads
to a situation in which the UX leadership is not clear, or is
not steered clearly enough by product programs that are

customers for agile development and should be the voices of
the customer throughout development phase.

E.  Summary of results

The analysis shows that, generally speaking, the adoption
of agile working practices had placed user experience design
into a central and important role in development work and
documentation in this organization. User stories were central
tools in design and work planning. They were used in daily
work planning and communication by all developers
regardless of their roles and background. However, the UX
targets that should define user stories were not always visible
enough in daily work to clearly drive UX related decisions.
Their role and visibility were considered to be at a very good
level at the beginning of the project, but their role and
visibility decreased over time. Communication and the actual
active reflection of UX targets in relation to the development
decisions made throughout the development process
reinforce the visibility and value of the defined targets. The
UX targets were clearly communicated, and they were well
understood at the start of the development work, but they
became less visible and their role decreased as the
development work progressed. As the uncertainty relating to
the details of the development activities unfolds, as the
development work progresses, the UX targets need to be
refined to be more accurate, detailed, and explicit to reflect
better the achieved understanding of the design problems to
achieve an optimal steering effect. The ongoing lean
transformation process had not yet fully reshaped the
development roles. The new increased focus on UX was
clearly visible through the working practices, though not to
the same extent as the roles and responsibilities of the
people. The role of UX design had not stabilized, and much
uncertainty of how to organize the UX design was observed.
This manifested itself in communication problems and
difficulties integrating UX work with other design and
implementation activities. Re-definition of UX design related
roles according to the roles and responsibilities used to form
and manage scrum teams seemed to be not yet complete,
resulting in confusion on responsibilities of UX designers. It
was not clear, if UX designers should set, monitor and accept
results as the product owners in scrum teams do, or should
their role be more of a facilitator who communicates UX
targets and works on gradually building UX design towards
the common UX goals.

VI. DISCUSSION

Our findings indicate that the adoption of agile software
development practices will trigger a need to reconsider the
role of UX professionals. This is well aligned with findings
of previously published case studies [35]. In addition to the
need to redefine the roles of UX professionals in
development teams, our results show that communication by
UX professionals with the development team is not
considered optimal by either the UX professionals or the
software engineers. Our findings emphasize the role of the
organization of UX professionals, as members of agile
teams, and the difficulties caused by geographically
distributed teams, as causes of communication problems,
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whereas other researchers have found evidence of power
aspects between UCD professionals and software engineers
that hinder communication [6]. Better team interaction and
less time invested in elaborate design, both characteristics of
agile development, have been suggested to reduce the need
for defensiveness and territoriality of design [1].

The projects analyzed in this research had tried to have a
centralized UX team and distributed UX professionals as
members of software development scrum teams. Both
solutions had advantages and disadvantages, and it was not
clear at the time of the analysis which method would be
adopted as the common practice, should this be decided on
case-by-case basis, or would a combination of both models
be an optimal solution. Our results suggest that centralized
UX team is preferred by UX managers as it makes
management easier and give UX manger more control on the
work of UX professionals. On the other hand, UX
professionals and software engineer may value decentralized
UX work as it give better visibility and opportunities to
influence the design decisions early during the development
process. Therefore, selection of which option to choose
depends on how these viewpoints are balanced in a certain
setting. Centralized model allows more control in situations
where a holistic UX is a priority, and distributed solution
allows more agility in situations where it is needed. Also,
even in distributed model centralized UX leader can be
appointed to check and monitor holistic user experience at
the product level. Previous research shows that the UCD
staff is usually centralized, and there is an indication that
centralized organization also emerged as a predictor of
perceived UCD effectiveness [41]. Our results propose that,
with shifting UX as a central planning tool and goal, UX
design needs to be better integrated into the work of all
software professionals, however, and it cannot be left only to
dedicated professionals. Even though there was a need to
increase the role of UX design with implementation
professionals, there is still a need for dedicated UX
professionals and skills. Good examples of such skills are
graphic design, interaction design, and localization expertise.
Currently, the UX professionals are seen to operate in an
“ivory tower” with insufficient interaction with the rest of
the software development team. In addition to improving the
UX skills of all the software practitioners, a more agile,
iterative, and incremental way of collaboration between
dedicated UX designers and software engineers would
therefore be a necessity. Svensson and Host [34] have
reported that when adopting agile practices in large
organizations, one of the critical issues is to put time and
effort into introducing the practice of continuous testing. Our
results show that, especially with UX testing, systematic
practices for continuous testing were still missing, and the
UX professionals faced challenges ensuring continuous UX
testing. Many studies of agile development projects state that
the adoption of agile ways of working had increased
customer involvement and given developers the confidence
that they were delivering what the customer needed [13]. In
our study, there were difficulties establishing effective and
continuous communication and collaboration practices with
customers, i.e. internal product programs. Other researchers

have reported that customer involvement practices in agile
(in this case, XP) appear to be unsustainable, especially in
long and high-pressure projects [13].

The case study focused on the development process. The
company would benefit from looking into how design
opportunities for UX are fed through the process. Aligning
the strategic sensing of the external environment with the
operations will give insight into creating dynamic
capabilities. Understanding the experience the product is
designed for and integrating the goals for UX through the
processes will establish decision rules about resource
allocation. This will allow the company to focus on areas
that are critical to innovation and successful competition.

The fact that the organization in question was in the
phase of adopting and introducing new ways of agile
working and lean thinking into the organization most
probably had an impact on the findings. For example, the
unclear role of UX professionals in agile teams and the need
to establish procedures to support customer leadership in UX
highlight some findings that were still under the process of
finding optimal solutions that could be adopted throughout
the organization. Other researchers have also found that the
experience with agile methods has an impact on both the
satisfaction [23] and effectiveness of the work [29]. We
therefore assume that the results described here are
descriptive for a company undergoing the transition phase,
but they can most probably not be generalized for situations
in which the agile ways of working have already been
established and the transition phase is over. We think that the
practical problems illustrated by our findings give hints to
researchers, however, where practitioners face problems
adopting methods and integrating different methodological
approaches into their everyday lives.

VII. CONCLUSION

This paper reports experiences from a case study that
explores UX practices in an organization undergoing lean
transformation. The case study was conducted within one
year of the beginning of the lean transformation process. The
results show that the lean transformation and adoption of
agile software development practices had been successful in
placing UX and UX-related documentation in a central role
in planning and goal setting.

Challenges were identified in the following main issues:
e The UX design was not considered very agile. After

completion of the main UX design documentation, UX
designers had little wvisibility into how it was
implemented and tested in practice. This allowed little
opportunity for iteration and collaboration between the

UX designer and software engineers.

e Better integration of UX design activities into the
software development tasks of scrum teams, including
issues such as whether to have a centralized or
decentralized UX staff and synchronization of UX work
with software development.

e  Sustainable practices for enforcing UX leadership of the
internal customer for large projects were still not
optimal, and there were challenges in the UX leadership.
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