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How to reduce the UX bottleneck – train your software developers
Tina Øvada,b and Lars Bo Larsenb

aRadiometer Medical, Copenhagen, Denmark; bDepartment of Electronic Systems, Aalborg University, Aalborg, Denmark

ABSTRACT
Usability and user experience (UX) methods come from academic environments, where industrial
conditions such as time and resources are not of prime importance. Furthermore, usability and
UX methods originate from a time when almost all software developments followed a traditional
approach, such as the waterfall model. These two facts entail that existing methods often are
too resource demanding and complex to apply directly into today’s agile, industrial
environments. In this paper we make the claim that methods must be updated and tailored in
order to be applicable within the agile, industrial development framework of today. We pursue a
solution to simplify well-known methods and to train software developers to perform the UX
work. To do this, three methods are modified via an iterative process together with the
development of supporting materials. Software developers in three companies are trained in the
methods to assess the approach. We find that it indeed is feasible to update and tailor existing
usability and UX methods to fit into an agile, industrial environment. Furthermore, we show that
it is possible to train developers to perform the usability and UX methods via one-day, in-situ
sessions using an ‘instructor’-teaching approach. The training is based on hands-on exercises and
real-life tasks. This further boosts the developers’ confidence in performing UX work and
promises a better consideration of UX in the development phases. We evaluate our approach
through observations of the developers performing the UX tasks on their own at a later point in
time.
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1. Introduction

User experience (UX) design has matured in recent years
within industry and has started to become a competitive
factor in product development (Øvad and Larsen 2015).

However, two emerging problems occur when
employing usability and UX methods in industry. The
first problem is that many methods originate from an
academic environment, and thus have not taken real-
life conditions in industrial settings into account,
especially constraints in time and resources. The second
problem is that most usability and UXmethods originate
from a time when almost all software developments fol-
lowed the waterfall model. These two facts entail that
methods are too resource demanding in terms of time
and manpower and difficult to apply into today’s agile,
industrial environments.

Here we make the claim that methods must be
updated and tailored to be applicable within today’s
agile, industrial development framework. The ability to
perform usability and UX work in an agile framework
induces different benefits: firstly, the classical agile
benefits: transparency, inspection and adaptation
(Sutherland and Schwaber 2011); secondly, this supports

the potential to be truly user-centred, due to the ability to
apply user feedback to every development sprint.

In this paper we pursue a solution, where we simplify
well-known methods and train software developers to
perform UX work. By doing this, we can facilitate a per-
meation of UX throughout the whole development pro-
cess and encourage more transparency within UX work,
facilitate a shared language in the development team and
minimise UX bottlenecks. By enabling the developers to
perform certain UX tasks, we can potentially free
resources for the UX specialists in the organisation. In
other cases, it will enable companies with no dedicated
UX specialists to perform these tasks in-house. The
objective for the present work is, therefore, to investigate
if and how software developers can be trained to apply
UX methods successfully.

We start by looking into related work concerning
training of software developers. Next, we present the
research methodology. This is followed by a section
describing our experiences from adapting and training
three well-known methods: Focused Workshop, AB
test and Contextual Interview. Finally, we present the
discussion and conclusion of the paper.
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2. Related work

The notion of training non-experts to carry out UX tasks
has been addressed in a number of studies. These have
shown that they can indeed gain an increased awareness
and understanding of usability engineering (Eriksson,
Cajander, and Gulliksen 2009; Häkli 2005; Karat and
Dayton 1995a; Latzina and Rummel 2003; Øvad et al.
2015; Øvad and Larsen 2014).

However, it should be noticed that most of this
research used students as experimental participants
(Bruun 2010). We view this as a problem, since the stu-
dents’ overall attitude, goals, context, etc., are different
from that of those working in real-life environments
and they do not face the same organisational circum-
stances as developers working in the industry. The
organisational context is judged to be of great impor-
tance when evaluating the outcome of the training and
we will, therefore, focus this work on developers in the
industry. In the following, we discuss our studies in
which software developers from industry have been
trained in usability and the UX method.

The first study is by Nielsen et al. (1992). In a series of
five workshops, 27 developers were trained to design
graphical user interfaces (GUIs). Each workshop was
designed as a one-day training session and focused on
design principles and guidelines for GUIs and paper
mock-ups. The developers worked in teams and used
the methods for their own GUI designs.

A follow-up evaluation was made by the authors
seven months after the training. Here they looked at
one of the participating teams, who had built a complete
GUI prototype for one of their products. Heuristic evalu-
ation was used to inspect the prototype, and it not only
revealed several usability problems, but also showed
that the developers had been able to apply the methods
and design a coherent GUI (Nielsen et al. 1992).

The second study is by Karat and Dayton
(1995b). Karat and Dayton report two different training
programmes.

Firstly, they conducted a six-day on-site training ses-
sion at an IBM software development lab. The aim was to
establish a corps of usability advocates among the devel-
opers. This was done by introducing them to Contextual
Inquiry, customer interviews, design constraints and
standards. The training led to developers conducting
numerous inquiries and establishing effective communi-
cation between different parts of the organisation.

Both developers and management expressed satisfac-
tion with the training and outcome – a general increase
in usability awareness in the organisation.

Secondly, they conducted a three-day workshop,
which consisted of 10% formal lectures and 90%

hands-on work on a product under development. The
developers were seated in small groups of six–seven
people, including at least one real end user in each
group. They were introduced to a participatory design
framework and the focus was on task analysis and
paper mock-ups. Karat and Dayton argue that the devel-
opers would have an easy job explaining the methods to
other co-workers within the organisation and easily be
able to apply the methods from the workshop in future
projects, because the learning environment was very
similar to a real software development environment.
However, the authors do not present any evidence for
these positive benefits of the workshop’s outcome
(Karat and Dayton 1995b).

The third study is by Latzina and Rummel (2003). A
number of developers from the SAP company were
trained at a time in a series of two-day training work-
shops. Even though SAP had their own usability experts,
the company experienced a need to ease the communi-
cation between the developers and the usability experts
and make the developers more self-supporting during
the user interface implementation.

The training sessions were focused on the introduc-
tion to Personas, together with a simulation game intro-
ducing user scenarios, paper prototyping, style guides
and user testing (usability evaluation).

The participants filled out a questionnaire after each
workshop. A qualitative analysis of their answers
revealed several aspects confirming the developers’
increased interest in user-centred design. They were
able to develop own ideas for potential solutions and
were motivated to engage in more usability training. Fur-
thermore, the developers reported some requirements
for organisational changes necessary to fit the learned
methods into their development process. They experi-
enced a need for good communication both between
team members and collaborating teams in order to suc-
ceed with the user-driven approach. Finally, the use of
usability standards and user/task information required
sufficient time and solid project management (Latzina
and Rummel 2003).

The forth study is by Bruun and Stage (2014). They
trained eight software developers in a traditional task-
based usability test including video analysis in a two-
day training session. This enabled the developers to
identify 48% of all usability problems in a test case – in
comparison to human computer interaction specialists,
who identified 62%. Next, they focused on the Instant
Data Analysis (IDA) (Kjeldskov, Skov, and Stage 2004)
usability test method. This study showed comparable
results between developers and specialists. A later fol-
low-up study revealed that developers had fixed approxi-
mately 60% of the identified issues, hence accepting the
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usability corrections as a task in their development pro-
ject (Bruun and Stage 2014).

These studies show that it is indeed possible to train
software developers to successfully perform UX tasks.
However, the studies are spread out in time and all report
on a single case and method in a particular company.
Thus, the extent to which the results can readily be gen-
eralised is not obvious. Furthermore, none of the pre-
sented research has been conducted within an agile
environment with the constraints this entails. In this
work, we set out to investigate the effects of training
developers in UX methods within an agile development
environment across different tasks, methods and in
different companies.

3. Research methodology

This section presents the research setting and method-
ology. We refer to ‘a study’ as the training and evaluation
of one usability/UX method within one company. In
total six studies are presented.

3.1. The study sites

The six studies are carried out in three different compa-
nies. These are briefly described and their motivation for
training software developers is given.

Radiometer Medical (RMED): RMED is a provider of
solutions for acute care testing and develops medical
devices. RMED has about 2400 employees worldwide
with 250 in R&D and the company headquarter is in
Denmark (Radiometer Medical ApS 2015). The US
Food and Drug Administration (FDA) is demanding
increasingly strict compliance with usability standards
such as ISO 9241-210 (DIS 2009). Therefore, RMED
has focused on UX for a number of years and employs
a dedicated UX team. However, the RMED intents soft-
ware developers to performminor UX tasks on their own
to minimise potential bottlenecks and to develop a
shared language between the UX and development
teams. RMED has used Scrum for five years as the pri-
mary development framework and employs three-week
sprints. (Øvad and Larsen 2016).

TC Electronic (TC) produces audio equipment pri-
marily for the music industry, for example, guitar and
bass amplifiers, guitar pedals, and sound and picture
production – as well as PA systems. TC is a global com-
pany with headquarters and main R&D facility in Den-
mark. Worldwide, TC has about 300 employees, with
30 in the R&D department (TC Electronic 2015).

TC used Scrum as the primary development framework
for four years, using three-week sprints. Each development
team is a mix of software, hardware and mechanical

engineers with a joined product focus. The company has
no dedicated UX team or employees, and intends the
R&D teams to carry out UX tasks (Øvad and Larsen 2016).

SenDx Medical (SenDx) is an America-based com-
pany located in California. SenDx develops medical
devices and is a subsidiary to RMED. Hence, SenDx is
under the same regulatory demands as RMED concern-
ing the usability standards put forward by the FDA
(SenDx 2015). SenDx is using Scrum as the development
framework and is employing three-week sprints. SenDx
has people working with usability, but relies on
RMED’s UX team concerning major UX tasks. By
upgrading the developers’ skills at SenDx, they will be
able to perform certain tasks on site instead of relying
on the RMED UX team (Øvad and Larsen 2016).

3.2. Action research

One of the authors worked at both RMED and SenDx
during the studies, and she was therefore able to enter
into longitudinal studies. This, together with the character
of the research, made us choose to frame the study as an
action research study. The overall research presented in
this paper, therefore, follows an action research approach.
The Collaborative Practice Research approach as put for-
ward by Mathiassen (2002) is applied. This has made it
possible to connect the needs for understanding the current
practices of working with UX, usability and agile software
development in the companies, with the need to integrate
these two frameworks to improve a final product. Further-
more, this approach offered structure for the company by
allowing the authors and software developers to collaborate
by combining action research, experiments and more tra-
ditional research approaches (Mathiassen 2002). The
study performed at TC should be regarded as an initial
explorative study and not an action research study.

3.3. Selection of UX methods for the studies

The selection of suitable methods for the studies was
partly based on their complexity and partly on the
needs and requirements from the collaborating compa-
nies (shown in parentheses).

The methods should:

. Enable the developers to perform limited formative
testing (RMED and SenDx);

. Enable the developers to get to know the end users
(RMED);

. Feed directly into the development process (RMED
and SenDx);

. Provide a simple way to gather insights of user behav-
iour (RMED, SenDx and TC);
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. Fit into the companies’ agile development process
(RMED, SenDx and TC);

. Furthermore, the methods should be fairly easy to
learn, plan, conduct and analyse, since non-experts
were to perform them (RMED, SenDx and TC);

. Training should be conducted within one day (RMED
and SenDx).

These criteria led to a short list:

. Situated observations and interviews, for example,
Contextual Inquiry (Beyer and Holtzblatt 1997;
Holtzblatt, Wendell, and Wood 2005);

. AB testing (Rubin and Chisnell 2008);

. Different lightweight methods such as:
○ IDA (Kjeldskov, Skov, and Stage 2004)
○ Rapid Iterative Testing and Evaluation (RITE)
(Medlock et al. 2002);

. Heuristic Evaluation (Nielsen and Molich 1990);

. Cognitive walkthrough (Polson et al. 1992);

. Think-aloud test (Lewis 1982);

. Focus groups (Krueger and Casey 2002).

Three methods were selected in consultation with the
companies. These are:

. Focus group technique, modified by Øvad and Larsen
(2014). This is denoted Focused Workshop.

. Comparative usability testing, modified by Øvad et al.
(2015). This is denoted AB testing.

. Contextual Inquiry as described by Beyer and Holtz-
blatt (1997) and Holtzblatt, Wendell, and Wood
(2005) and modified in this paper. This is denoted
Contextual Interview.

The following sections present the experiences with these
three methods. The initial work with Contextual Inquiry
is presented in Section 4.1, Focused Workshop is pre-
sented in Section 4.2, AB testing in Section 5 and Con-
textual Interview in Section 6.

3.4. The iterative process

The three UX methods were modified to make them
more applicable in an industrial, agile development
environment. This was done in an iterative process,
where supporting materials were also developed.

The basic process comprised the following:

. Initial interviews with the developers concerning their
expectations and wishes;

. Modification of the UX method and development of
supporting materials;

. Training session;

. Post-training interviews;

. Modification of supporting materials;

. Developers applied the method;

. Validation of data gathered by the developers;

. Final interviews.

Every method ran through this process at least once,
where the training materials were updated once between
the training session and the evaluation. This process is
applied to all methods. Table 1 shows that Focused
Workshop has been iterated once, AB testing twice and
Contextual Interview three times. For more details con-
cerning the modified methods and the developed
materials, see Øvad et al. (2015) and Øvad and Larsen
(2014, 2016).

The data collection was triangulated using obser-
vations, semi-structured interviews and analysis of the
documents created by the developers. This was done
during training sessions and when they applied the
methods.

Table 1 shows an overview of the training and evalu-
ation iterations.

Our primary focus is the training sessions. However,
we will also address how the planning, execution and
analysis from the different methods fit into a develop-
ment sprint without the development team losing too
much velocity. For details about the materials, see
Øvad and Larsen (2016).

3.5. Participants

In total 28 developers from the three companies partici-
pated in the training. All have a background as software
developers for embedded devices and have this as their
primary task. Only one developer had any formal train-
ing in usability or UX work. However, some have
observed user tests during their employment, but never
participated or facilitated this type of work themselves.

Two researchers conducted this study: one as an insi-
der action researcher, performing all observations and
interviews, performing the training in Focused Work-
shop and the statistical part of the training in AB test
at RMED, together with all training at SenDx. The

Table 1. Overview of the training and evaluation iterations.
TC RMED SenDx

Focused Workshop Summer 2014
Summer 2014

AB testing Fall 2014
Winter 2015

Spring 2015
Summer 2015

Contextual Interview Fall 2013
Winter 2014

Spring 2015
Fall 2015

Summer 2015
Summer 2015
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second was an outsider action researcher performing
training in Contextual Interview at RMED and Contex-
tual Inquiry at TC. Both have extensive training and
experience in usability and UX work, and both partici-
pated in the data analysis and the modification of the
methods and the materials. Furthermore, two other
researchers conducted the training in Contextual Inquiry
at TC and AB testing at RMED.

3.6. Research approach

All interviews were conducted as semi-structured, face-
to-face interviews and they followed different interview
guides according to the purpose. All interview encoun-
ters were documented through audio recordings and
notes. The training sessions and the session where the
developers applied the methods were documented via
video recordings and/or notes. Following each encoun-
ter, the participating researchers conducted a debriefing
and transcribed the interviews. The interviews and notes
were analysed by performing a meaning condensation of
the data (Patton 1990), followed by five phases, carried
out in a cyclic manner: compiling, disassembling, reas-
sembling, interpreting and concluding, as described by
Yin (2010). By integrating the analysis into the action
research process, we allowed feedback in relation to
each iteration and thereby to form the basis for the modi-
fications of the methods and the materials.

3.7. Training objectives

Four training objectives were developed together with
RMED management to help evaluate the training out-
come and how well the developers mastered the tasks
defined in the objectives. We made use of Bloom’s
revised Taxonomy Table as presented by Krathwohl
(2002). The four training objectives were as follows:

(1) The developer should be able to remember and
understand the terminology used when performing
the given method.

(2) The developer should be able to judge in which cases
the method can be applied. Furthermore, the devel-
oper should be able to create a plan for the execution
of the method.

(3) The developer should be able to apply the method to
solve a real-life task, together with the ability to ana-
lyse the results obtained from this application.

(4) The developer should be able to evaluate the results
and the usefulness of the obtained data and have the
ability to use the results to suggest solutions for
further development within the given project.

3.8. Training approaches

Dreyfus and Dreyfus (1980) suggest two options, when
acquiring a new skill: you can either pick it up by imita-
tion and floundering trial-and-error, or you can seek the
help from an instructor or a manual (Dreyfus and Drey-
fus 1980).

To identify the best solution, we tried them both. This
is presented in the section below in the initial work with
Contextual Inquiry and Focused Workshop.

4. Initial studies – Contextual Inquiry and
Focused Workshop

We applied both the ‘instructor’ and ‘observe and learn’
approach. This was done in two studies. The training ses-
sions were designed to fit into a one-day on-site sche-
dule. This was based on wishes from the companies
and to ease the logistics. This is also inspired by the
studies discussed in Section 2, where all except one relied
on one- or two-day training sessions.

4.1. Contextual Inquiry training at TC (‘instructor’
approach)

We trained seven developers in Rapid Contextual
Inquiry in a one-day workshop (seven hours). The train-
ing included the tailored qualitative data analysis
methods, as described by Beyer and Holtzblatt (1997)
and Holtzblatt, Wendell, and Wood (2005). Training
materials consisted of Holtzblatt, Wendell, and Wood
(2005), including samples of affinity diagrams, artefact
models, etc., associated with Contextual Inquiry. The
developers applied the techniques on example cases,
such as analysing a video recording of a person making
coffee and assembling and testing a hi-fi set.

4.1.1. Results from the Contextual Inquiry training
at TC
Interviews with three of the developers revealed that the
training had been well received. In particular, they high-
lighted the practical approach, using small exercises and
concrete examples, as very beneficial for their learning
outcome. A few weeks after the training session, TC
was able to scale the extent of the Contextual Inquiry
to fit their sprint rhythm (three weeks) and carry out a
Contextual Inquiry as part of the definition phase for a
new product. The Contextual Inquiry fit well with their
development process and the gathered user insights pro-
vided the developers with ideas for future product
features.

Even though the interviewees were positive towards
the method and regarded it as a good match for their

1084 T. ØVAD AND L. B. LARSEN



needs, some problems were verbalised. They found cer-
tain parts of the data analysis too difficult – especially
the creation of the affinity diagram. Consequently, one
of the researchers assisted with this. Furthermore, they
found it time consuming. The total consumption per
developer is listed in Table 2. Except for the presentation,
the Contextual Inquiry was performed by three
developers.

The Contextual Inquiry as performed here can fit into
a single sprint without problems.

The training was regarded as successful in the sense
that TC later reported that a number of anticipated fea-
tures had been dropped due the Contextual Inquiry and
the total development time for the product had been
reduced by three months.

4.2. Focused Workshop training at RMED
(‘observe and learn’)

Two developers observed and acted as note-takers, while
one of the authors conducted a Focused Workshop at
RMED. The training included a structured and rigorous
guideline to support the developers, together with two
templates – one for planning the session and one for
reporting the findings. For more details, see Øvad and
Larsen (2016). The topic of the workshop was the servi-
ceability of a new product to be launched primo 2016.
The workshop participants were service technicians
and engineers and an employee from marketing. The
final part of the training consisted of analysing the work-
shop notes, writing a small report and presenting the
results.

4.2.1. Results from the Focused Workshop training
at RMED
Interviews revealed that the developers had achieved a
high degree of confidence in their abilities to conduct a
Focused Workshop. Furthermore, they expressed satis-
faction regarding the obtained information and insights
into the tasks of the participants. They both felt sup-
ported by the guideline as a reference.

One of the developers subsequently planned, con-
ducted and analysed a Focused Workshop indepen-
dently. The time consumption is shown Table 3.

The findings indicate that planning, carrying out, ana-
lysing and presenting the data from the Focused Work-
shop can be done in approximately two days. However,
we observed that some important issues were left out
of the report.

4.3. Discussion and conclusion on the ‘instructor’
and ‘observe and learn’ training approaches

Both approaches were well received, especially due to the
practical aspect of using hands-on exercises and real-life
tasks. However, we observed some issues: The interviews
conducted at TC revealed a problem concerning the
analysis and it was noted it was too time consuming
and difficult for the developers. The RMED interviews
revealed that the guideline and templates were beneficial,
but important issues, which would have been empha-
sised in a more structured training session, were omitted
from the analysis.

Looking at the training objectives, it was clear that
both training approaches fulfilled the first two objectives.
The ‘instructor’ approach also met objectives three and
four. The ‘observe and learn’ approach was not success-
ful in either objective three or four. These concerned the
ability to analyse and evaluate the results and suggest sol-
utions for further development. This experience indi-
cates that the ‘observe and learn’ approach does not
provide sufficient structure and guidance. Even though
this approach is well received and infuses the developers
with a high level of confidence, it introduces too much
randomness in the learning process and is therefore dis-
carded. Hence, we will apply the Instructor training
paradigm in the following iterations.

As a result of these initial studies, it was decided to
continue with training sessions as one-day hands-on
training courses carried out on-site with real-life tasks.
This is supplemented by guidelines and templates.

5. AB testing training

Training in the AB test method is structured according
to these findings (see Øvad et al. 2015; Øvad and Larsen
2016).

Table 2. Time consumption per participant for the Contextual
Inquiry performed by the TC participants.
Activity Time spent

Preparations for CI 3 hours
Conducting CI 4 hours
Data analysis of CI 14 hours
Presentation of result to team 2 hours
Total 23 hours

Note: CI, contextual interview.

Table 3. Time consumption per participant for the Focused
Workshop.
Activity Time spent

Planning the workshop 6 hours
Workshop 1.5 hours
Analyse notes 5 hours
Presentation (incl. preparation) 2 hours
Total 14.5 hours
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The training was performed at both RMED and
SenDx. In the following sections, we first describe the
training and findings from RMED, followed by SenDx.

5.1. AB test at RMED

Five participants were introduced to AB testing through
a one-day training session at the company facilities. The
participants were divided into two teams. Each team
applied the method on real-life cases extracted from
the sprint backlog. One test objective was to determine
the optimal placement of a button and the other was to
determine the best label for a button. Both tasks related
to the design of the GUI for RMED’s next-generation
blood gas analyser (see Øvad and Larsen, 2016). For a
detailed training plan, see Øvad et al. (2015).

All participants were interviewed after the training
session. Overall, they were satisfied with the training.
We saw once again that hands-on exercises and real-
life tasks were popular. They expressed a strong prefer-
ence for the structured approach and the support
materials. Similarly to the CI, we observed problems
with the qualitative analysis (Øvad et al. 2015).

Two months after the training session, four software
developers planned, conducted and analysed two AB
tests. The objectives were to determine which of two key-
board layouts should be included in a final product GUI.
Each team conducted an AB test (Øvad et al. 2015). The
timing is shown in Table 4.

We observed that the developers made extensive use
of the provided templates when planning the tests,
which facilitated good discussions concerning the exper-
imental design and the proper use of terminology (Øvad
et al. 2015; Øvad and Larsen 2016). The developers gen-
erally performed the tests successfully. Some problems
were again observed concerning the data analysis,
especially concerning comprehending and applying the
qualitative analysis. Interviews supported this and a par-
ticipant stated: ‘It would be nice to touch up the analysis
part’ (Øvad et al. 2015). The potential of gathering quali-
tative data was something all developers were aware of.
However, they did not perform a more in-depth exten-
sive analysis. Instead, test subjects’ comments were
noted down and used directly. The post-test interviews

revealed that all developers were surprised by the
amount of useful data they obtained and they had used
the support materials extensively (Øvad et al. 2015).

An in-house UX designer was asked to review the out-
come of the tests. She judged the results from both the
qualitative and quantitative data to be usable and com-
parable to similar tests carried out by the UX team.

5.2. Training in AB testing at SenDx

The training followed the same pattern as previously
outlined. The four participants were divided into two
teams. Each team applied the method on a real-life
case. Both cases concerned an internal web tool. One
test objective was to determine the wording of a tab
and the other was the placement of a search box.

The training materials consisted of a guideline and a
template concerning planning and reporting. For more
details, see Øvad et al. (2015) and Øvad and Larsen
(2016).

Interviews conducted with the developers confirmed
the findings from RMED. The training was well received
and all developers were surprised by the results: ‘I was
surprised by the findings – it reopened my eyes on
how little I was able to put myself in the end-users
shoes and really see things’. They confirmed that the
ability to conduct this type of work would give them a
larger degree of independence concerning minor UI
decisions or initial investigations. SenDX developers
had less prior experience in addressing end users than
TC and RMED and would benefit from more training
in this.

Two weeks later the developers planned, conducted
and analysed an AB test. They were once more split
into two teams. Each team applied the method on a
real-life case from within the company. Test materials
were prepared beforehand and the time spent on the
tasks can be seen in Table 5.

We observed that developers made extensive use of
the support materials. Some minor mistakes were
observed. When they were made aware of the problem,
they changed their approach accordingly. As previously

Table 4. Time consumption per participant for planning,
conducting and analysing an AB test.

Activity

Time spent

Team 1 Team 2

Planning 2.4 hours 2.4 hours
Conducting test 1.3 hours 1.5 hours
Data Analysis 1.3 hours 1.3 hours
Total 5 hours 5.2 hours

Table 5. Time consumption per participant for planning,
conducting and analysing AB tests at SenDx.

Activity

Time spent

Team 1 Team 2

Planning 1.5 hours 1.7 hours
Pilot test 0.2 hours 0.2 hours
Conducting test 1.6 hours 1.1 hours
Data analysis 0.5 hour

Plotted data throughout the test
2.2 hours

Incl. typing in data
Total 3.8 hours 5.2 hours
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observed, both teams experienced problems compre-
hending and analysing qualitative data.

Post-test interviews revealed that they were surprised
by the amount of additional data they obtained. When
asked if they would perform an AB test again, all devel-
opers responded positively. Furthermore, they could see
the potential in conducting AB tests:

When we have these discussions anyway – some
requirement discussions or UX discussions – I mean –
it takes like an hour anyway to argue about an idea
being good or bad… If you are going to do that anyway,
then you might as well spend a little bit of extra time and
gather some feedback and see where that leads to.

The developers were verymuch aware of their own perform-
ance and were able to evaluate it. One of the teams screened
their test participants in order to have as much dispersal as
possible and the team was able to support their findings
with background information of the test participants.

The findings from these tests were evaluated in two
different ways. The software manager evaluated the
results from one task and found them acceptable to
implement immediately. The person responsible for cus-
tomer and end-user contact was presented with the
results from the other task. These were judged to be valu-
able and were used as a foundation in further discussions
on the design of this workflow.

6. Contextual Interview

The one-day hands-on in-situ training approach proved
to work well for the AB test training. Next, we returned
to the Contextual Inquiry to make the method more
available to developers than the original method as
described by Holtzblatt, Wendell, and Wood (2005).
The developers experienced problems during the analy-
sis phase at TC and found it too time consuming. Pre-
training interviews conducted at RMED confirmed this
problem. Although the developers were positive towards
the method, they did not believe sufficient time would be
allocated by the management to conduct the full extent
of the method. Hence, the Contextual Inquiry method
was restructured and a more streamlined process requir-
ing less in-depth analysis was designed. Detailed guide-
lines and planning and reporting templates were
developed. In addition, a ‘cheat sheet’ was developed
(see Øvad and Larsen 2016). The method is denoted
Contextual Interview, to indicate the strong inspiration
from Contextual Inquiry (Beyer and Holtzblatt 1997;
Holtzblatt, Wendell, and Wood 2005).

The training was carried out at RMED and SenDx. In
the following sections, we describe the training and find-
ings at RMED, followed by a short account from SenDx.

6.1. Training Contextual Interview at RMED

The training consisted of a one-day (seven-hour) train-
ing session. Five developers divided into two teams par-
ticipated. They planned, executed and analysed a
Contextual Interview on two real-world tasks from
RMED’s production site. The first team followed the
assembly process of a blood gas analyser and the second
team followed the testing of an assembled blood gas
analyser.

The developers’ post-training responses were quite
similar to what we observed from the AB test training.
The developers were satisfied with the training –
especially the hands-on approach and real-world tasks
were highly valued.

We still observed problems with in-depth qualitative
analysis, but the participants were able to create the phys-
ical, sequence and artefact models known from Contex-
tual Inquiry and they succeeded in creating an affinity
diagram with one-level headlines. They all felt well
equipped for conducting a Contextual Interview again.

Six months after the training, four of the developers
planned, conducted and analysed Contextual Interviews
on their own.

The Contextual Interviews were conducted as a pre-
study for a redesign workshop. They performed four
interviews with in-house staff concerning how they
handle manual quality control installation on one of
RMED’s products. The purpose was to support the
design phase of this feature in the next-generation
products.

The developers split up in two teams, but performed
the planning and data analysis together. Furthermore,
one of the developers spent some time the day before
for planning and inviting participants, and another
developer used 30 minutes the day after to finalise the
report (see Table 6).

Despite the ability to carry out the Contextual Inter-
view, our observations revealed a lack of understanding
of the terminology.

We observed that domain knowledge was a great asset
and it enabled the developers to perform a good analysis
and consolidate their notes in a proper manner. The
analysis furthermore facilitated good discussions.

Table 6. Time consumption per participant for planning,
conducting and analysing a Contextual Interview at RMED.

Activity

Time spent
(RMED)

Time spent (SenDx)Team 1 Team 2

Planning 1.5 hours 1 hour
Conducting Contextual Interview 1 hour 1 hour 1.5 hours
Data analysis 2.5 hours 4.3 hours
Total 5 hours 6.8 hours
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Post-test interviews revealed benefits similar to that of
AB testing. However, the developers did not see the test
case for the Contextual Interview suitable for the
method. ‘It felt like we bent this [the method] enor-
mously… it had not been the first choice if we were to
choose ourselves.’

The interviews also showed inconstancy in the used
terminology. This could be due to the large interval
between the training and the application of the method
(six months).

The Contextual Interview training and Contextual
Interviews done by developers were performed at
SenDx as well. In this case, the application of the method
took place shortly after the training session. Overall, the
results corresponded to the results obtained at RMED.
However, in this case the tasks for the Contextual Inter-
views were well-chosen for the method paradigm and we
did not observe problems with remembering the terms
and the like. Results improved accordingly.

7. Discussion across studies

The one-day, hands-on training, in-situ approach has
proved applicable. In particular, the real-life tasks were
advantageous to apply and clearly motivated the develo-
pers. This quickly showed how and where the method
could be used in their own work. The structured pro-
cesses and supporting materials were found helpful as
well, together with the opportunity for the developers
to ask questions throughout the training sessions.

The time consumption of the methods fit well into
the Sprint rhythm (see Table 7). It should be noted
that each test was carried out by two or three persons
and the total time should, therefore, be multiplied
with this number.

We made a triangulation by comparing interview
findings with observations and the notes written by the
developers to evaluate the training objectives. AB testing
and Contextual Interview at RMED and SenDx are com-
pared to the four training objectives below:
Objective 1

The developer should be able to remember and under-
stand the terminology used when performing the
given method.

For AB testing this objective was successfully fulfilled.
The developers at both RMED and SenDx were able to
actively use the terminology from the method. This
was shown both verbally during interviews and obser-
vations, and in the filled-in templates.

For Contextual Interview this objective was fulfilled.
The developers at SenDx were able to actively use the ter-
minology from the method. This was shown both verb-
ally during interviews and observations, and in the filled-
in templates. Problems were found at RMED concerning
the description of the mentor/mentee role and the
understanding of the different interview styles.
Objective 2

The developer should be able to judge in which cases the
method can be applied. Furthermore, the developer
should be able to create a plan for the execution of the
method.

This was successfully fulfilled for AB testing. The devel-
opers selected two different cases for the AB tests, both
matching the AB test paradigm.

This objective was also fulfilled for Contextual Inter-
view. The developers at SenDx selected a case that
matched the Contextual Interview paradigm. At RMED
all developers displayed knowledge of the method and
judged the case they were provided not to match the
Contextual Interview paradigm very well. Hence Objec-
tive 2 was fulfilled at RMED as well.
Objective 3

The developer should be able to apply the method to
solve a real-life task, together with the ability to analyse
the results obtained from this application.

This objective was successfully fulfilled for AB testing.
The developers at both sites applied the AB test para-
digm to different real-life cases and analysed the results
obtained from these tests. However, we observed a lack
in their understanding of qualitative data analysis. Yet,
the outcome of their tests was approved by external
experts.

For Contextual Interview this objective was also ful-
filled. The developers applied the Contextual Interview
paradigm to different real-life cases independently and
analysed the results obtained from the tests. Like
above, the qualitative analysis caused problems.

Table 7. The average time consumption per participant when performing the different methods.

Tasks

Hours spent

Contextual Inquiry Focused Workshop AB testing Contextual Interview

Planning 3 hours 6 hours 2 hours 1.3 hours
Conducting 4 hours 1.5 hours 1.9 hours 1.3 hours
Analysing 14 hours 5 hours 1.3 hours 3.4 hours
Communicate results 2 hours 2 hours 0 0
Total 23 hours 14.5 hours 5.2 hours 6 hours
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However, they sufficiently produced the proper models
and were able to produce affinity diagrams with one-
level headlines.
Objective 4

The developer should be able to evaluate the results and
the usefulness of the obtained data and have the ability
to use the results to suggest solutions for further devel-
opment within the given project.

For AB testing this objective was fulfilled. The developers
at both sites were able to evaluate the results and the
usefulness of the obtained data. They displayed the abil-
ity to use the results to suggest solutions for further
development.

For Contextual Interview, this objective was not com-
pletely fulfilled. However, the developers were able to
evaluate the results and the usability of the obtained data.

8. Conclusion

In this work we have investigated how software develo-
pers can be trained successfully to perform certain UX
methods. Furthermore, we have applied the constraints
of the agile paradigm for software projects, which is pre-
dominant in industry. We did this by carrying out exten-
sive experiments in real-life settings in three different
companies for three different methods. We modified
existing usability and the UX method in an iterative pro-
cess and by developing supporting materials as well.

We found that it is indeed possible to tailor existing
usability and UX methods to fit into an agile, industrial
environment.

From initial training sessions in the methods Contex-
tual Inquiry and Focused Workshop, the ‘instructor’ and
‘observe and learn’ approach were well received and
infused the developers with a high level of confidence.
However, our experiences with the ‘observe and learn’
approach indicated that this approach was too random.
Hence, the ‘instructor’ approach was chosen and used
to perform the AB test and Contextual Interview train-
ing. We found that using hands-on exercises and real-
life tasks extracted directly from the developer teams’
sprint backlogs provided motivation, knowledge and
confidence in performing the UX work. This approach
set the present study apart from most previous ones
and we believe it to be a deciding factor for the positive
outcome of the study.
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