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Abstract. To develop well designed socio-technical systems for a particular con-
text user involvement is essential. Emerging software development approaches
that enable continuous delivery of software functionalities provide new opportu-
nities as to how users can be involved in shaping the design. We present a case
study of a software project at a Norwegian engineering and construction company
in their effort to move towards a user-centred development approach that lever-
ages on continuous delivery principles. We investigate how users-representatives
in form of super users have been involved in the process and their role in forming
and implementing the system in practice. We conclude that utilising super users
have been instrumental to design a system that meet users’ needs. Providing op-
portunities to test the system in a production environment gave rise to new ideas
on how to further refine the design. Involving super users also facilitated system
adoption among workers.

Keywords: User-centred design, Continuous software engineering, Agile de-
velopment, Super users, Qualitative research

1 Introduction

To remain competitive in a challenging market many companies seek to make work
processes and procedures more effective through developing and introducing new dig-
ital tools. However, to utilise the new technology it needs to be adopted and be taken
into use. From a socio-technical standpoint, developing and introducing new digital
solutions is as much about forming new work practices and routines as designing the
tool itself meant to support work [1]. Hence, in enhancing the possibility of the tool to
be accepted into practice one should ensure that it aligns with organisational goals and
values.

Scandinavia has a rich history of politically empowering workers to ‘have a say’ in
shaping their own working environment [2]. The Scandinavian approach to participa-
tory design has therefore emphasized principles that are today central in user-centred
design approaches [3]. User involvement enhance user acceptance and ease system
adoption through generating more usable solutions [4, 5]. It has also been singled out



as an important factor for project success [6-8]. Although user involvement has re-
ceived limited attention in software engineering [9], there is a growing interest in look-
ing to combine user-centred approaches with existing system development methodolo-
gies [6]. In Particularly agile approaches been singled out as a good fit with user-centred
design.

While agile approaches are commonplace today, more and more companies are also
moving towards continuous delivery, where new functionality is delivered to actual
users frequently. To be able to release new functionality into production more rapidly,
the development and operations (DevOps) teams collaborate tightly to automate parts
of the delivery process. Whereas there are little empirical studies on DevOps imple-
mentations [10], there are even fewer looking at combining a continuous delivery with
user-centred principles [11].

We report on a case study carried out at a large Norwegian engineering and construc-
tion services company that through a digitalisation strategy seek to transform its IT-
development towards a DevOps and user-centred approach. The research objective is
to investigate the transformation from a traditional and linear software engineering
model towards an iterative and user-centric approach. Particularly, we zoom in on the
end-user involvement and ask the following research questions: how are end-users in-
volved in different phases of the process and what are the challenges? How do the end-
users representant, or the super-user, role facilitate system improvement and implemen-
tation?

2 Background

2.1  User-centred design in agile and continuous software development

A number of scholars have discussed different perspectives on how to integrate agile
and user-centred practices as a mean to produce more usable software [12-15]. From a
process perspective [12], many scholars advocate having up-front design activities that
seek to explore the problem space and possible design solutions before conducting any
actual software development. To better adhere to the lean principles of agile practices,
little design upfront is advocated [15], where whereas this phase often is more extensive
in traditional user-centred design.

One approach to implement design up-front is through carrying out usability studies
one iteration ahead of the development [12]. Kuusinen [16] argues that the approach,
which usually separates developers and usability-experts into separate teams, prolongs
the time to feedback, as well as risk wasting development resources on unusable func-
tionality. Instead, she proposes a framework where cross-functional teams collaborate.
First, through a short up-front exploration phase and later within the same iteration.
And that feedback is collected continuously from end-users (Fig. 1).
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Continuous involvement of stakeholders is another central user-centred agile software
development principle that has received less attention in form of empirical studies [12].
Particularly, finding good ways to involve the end-user in the process is important [17].
However, user involvement in the development is complex, and whom to involve,
when, and how is not straightforward [9, 18]. Whereas user involvement in the require-
ments phase has shown to be effective [8, 19, 20], studies also indicate positive effects
of user involvement throughout the process [18, 21]. Doing so can, for example, enable
users to feel greater ownership of the system [18] and, hence, enhance adoption.

Haake et al. [19] found that it is central that a large share of affected users are involved
in the implementation phase, as failing to do so could have negative effect on project
success. Bano et al. [18] reports that failing to identify motivated and positive user
representatives also has negative effects. With regard to continuous software engineer-
ing (CSE), where new software functionality is realised frequently to the end-user [22,
23], data-driven approaches have been developed that automatically monitor system
use and quantified user feedback [24]. However, Johanssen et al. [25] who inquired 17
companies adopting CSE, found that the companies also collected explicit (i.e. written
or verbal) user feedback in addition to passively collecting user metrics. Yet, the feed-
back context was mostly neglected, which made it difficult to fully utilise the collected
feedback [26].

2.2 Super users and design-in-use

Whether it is super user, power user, or champion user, the role goes by many names.

Hansen and Anders [27] define super users as ‘regular employees with in-depth
knowledge of one or more of the organization’s computer applications without being
programmers’. Hence, skilled workers in their own field that also play a significant role
as user representatives in system development, implementation, training, and support.



To be successful in this role, the super user should be positive towards adopting new
technology, good communicators and be patient teachers, as reported by McNeive [28].

The use of super users has also been studied within end-user development, where
users are empowered to make own configurations to a system or through the close col-
laboration with developers and IT-professionals [27, 29, 30]. End-user development or
design-in-use has been suggested as an alternative to traditional system implementa-
tion, which takes place once the design is finished. The design-in-use approach
acknowledges the idea that implementation is context-dependant and tightly coupled
with work practices and processes. Hence, once a minimal viable version of the system
is ready to be deployed, end-users continue the design of both the system and associated
practices [29, 30].

3 Methods

3.1  Research setting

The Mill Co.! is a large Norwegian engineering and construction company specialised
in offshore constructs that recently has initiated significant digitalisation efforts. The
company operates mainly on two different sites within Norway. Whereas one of the
digitalisation aims is to make existing work processes more effective through develop-
ing new information technology, it also aims to empower employees to take more con-
trol and responsibility of their work. One particular project that seek to do so is the
CoConstruct project. The aim of CoConstruct is to build a mobile platform through
which construction workers (welders, electricians, plumbers, etc.) and their foremen
can use smartphones to access information such as work orders, plans, and documenta-
tion. It is also meant to provide a platform for team communication and allow real-time
work progress reporting.

Mill Co. has an in-house IT-department that lead development projects and are re-
sponsible for operating and maintaining existing systems. However, the majority of the
development workforce is hired on a project basis from another software engineering
company with whom Mill Co. has a long-lasting collaboration. As part of the CoCon-
struct project, the development team also made the transition from using a traditional
waterfall model to a more agile inspired approach, incorporating DevOps practices to
release new software version to production roughly every 2 weeks. This meant that
during the span of the project, the team had to acquire new skills, adopt new practices,
and adopt new development tools (e.g. Azure DevOps). Further, the team also decided
to incorporate user-centred design principles into their way of working by involving
usability and user experience (UX) experts.

The entire CoConstruct project team consisted of a project manager, two UX re-
searchers, a UX designer, a system architect, five front-end developers, and four back-
end developers. Further, platform architects specialised in existing production systems
were involved to ensure system integration. Two experts in mobile platforms (Xamarin)
and cloud services were also included in the development team.

! To preserve the anonymity of the people involved we use fictional names



A pool of super users was established from the beginning of the project, including 15
users from each construction site (a total of 30 super users). The super users consisted
of both foremen and construction workers that represented different disciplines. Partic-
ularly, super-users that were curious about new technology and positive about the pro-
ject were selected. The development team tried to ensure variety by including super
users that were not so experienced with digital technology, such as smartphones, and
recruiting super users of different age groups.

3.2 Research design

A case study strategy [31] was adopted to investigate the development team’s processes
and practices, as well as experiences of the ones involved in the CoConstruct project.
Particularly, we focus on how the end-user representants have been involved in the
project and its implications. The case study lasted for about a year, between 2019 and
2020. The CoConstruct project was still active after the data collection ended.

Within this time period we collected qualitative data through semi-structured inter-
views and a focus group with a variety of people involved in the project (Table 1). An
interview guide was designed that covered the different project phases: context study,
requirement analysis, development, testing and implementation. A separate interview
guide designed for user representatives (super users). Seven of the interviews were rec-
orded and seven were transcribed. For the remaining we made notes during the inter-
views. We also got access to documents and presentations providing information about
the CoConstruct project and associated work processes. All data material was themati-
cally analysed by both authors. The study has been approved by the Norwegian Centre
for Research Data (NSD) and informed consents was collected from study participants.

Table 1. Data collection occasions.

Participant(s) Data collection method Duration

Project manager, 1 developer, 1 UX . .

resiarcher, 1 %est engineerp Focus group interview L5h

Developer Interview lh

Test engineer Interview lh

UX researcher Interview lh

Project manager 3 online interviews 2,5 h in total

4 super users from 3 different 4 separate online interviews 30 —45 min for each
construction teams. with each participant interview

4 Results

4.1  User involvement in the development process

A high-level overview of the development process is illustrated in Fig 2, which also
highlights where and how in the process users were involved. An up-front context study



phase initiated the process (1), which was followed by requirement analysis (2), devel-
opment (3), test/deploy (4), release (5), and implementation (6).

4 iR ¥ fit#

© - Shadowing observation : - - Co-creation of user-cases -
. = Interviews . © - Prioritizing use-cases

.« Cultural probes :

fiith
- Feedback on wireframes
and prototypes

CONTEXT STUDY s J REQUIREMENTS B

<
User feedback o l
DEVELOPMENT User feedback

0% ] T l ;:L‘:;RS‘:ELS IMPLEMENTATION
Lalalaf :

- User Acceptance Test - TEST’DEPLOY . 'I I I II O

‘- Two-days trial period 30 releases

- Feedback on production - Training and assist-
version ing colleagues
Suggest improvements - Advocating use

Fig. 2. User involvement in the development process

Context study. The first project phase was undertaken by a separate UX team, an as-
sembly of 2 UX researchers, a UX designer, the project manager and a system architect.
The aim was to gain an understanding of the context of use and user needs by investi-
gating current tools, processes and practices at both sites. The UX team conducted data
collection that lasted for 2-3 days, for each site, and included activities such as work-
shops, shadowing observations, interviews, as well as utilising WhatsApp? and dispos-
able cameras as cultural probes [32]. The use of WhatsApp groups made it possible to
collect great amounts of photos and live data, where workers described their work sit-
uations and the work environment. This activity continued after the team had left the
sites, and was, according to the team members, particularly useful to collect data from
the site that was located geographically distant from the development team.

2 A mobile messaging application



ig. 3. Workshop participants scussing the experience map.

Based on the collected data, the UX team developed a timeline experience-map pre-
senting activities and interactions between workers, as well as challenges and opportu-
nities for new technology. The workers were invited for a co-creation session (same
people that was shadowed), where they were encouraged to further refine the experi-
ence-map (Fig. 3).

Requirements. The UX team that figured in the context study phase, collaborated
closely with the super users to write an prioritise initial use-cases in the subsequent
phase. In order to make more accurate prioritisations, the UX team tried to understand
how valuable a use-case is from both a user and business perspective. The team also
aspired to estimate the technical complexity of implementing a certain functionality. A
team member explained that ‘a use-case could be very relevant, but if it would take four
months to deliver the functionality it was assigned a lower priority.’

This process led to the selection of 14 use-cases. The selected use-cases were pre-
sented to super users at both sites and to a steering-committee. The super users were
also asked to individually prioritize the use-cases in an Excel-spreadsheet, which led to
6 more use cases being added.

Based on these use-cases, the UX team initially developed wireframes® for the first
planned features. Later the UX team created clickable prototypes as well. To get feed-
back on these early designs, the prototypes were presented to super users.

Development. To hand over the initial system requirements to the development team,
a 7-day kick-off workshop was held where the UX team presented the selected use
cases. Initially a total of 60 features were examined to estimate a total development
time for the project.

3 Non-interactive prototypes illustrating the applications user interface



The development was carried out using a Scrum-influenced approach with a 2-week
sprint interval. Two separate teams worked in parallel iterations but delivered function-
ality as one unit. If one team ran out of tasks within a sprint, it assisted the other team
if suitable resources were available. The teams held daily ‘scrum-talks’ and review
meetings after each sprint. Both UX experts and the developers involved in the initial
UX team was also part of the development team, which allowed the team to more fully
take advantage of the experience gained from the previous phase in the development.

Test, deploy, and release. At the end of each sprint, the development team arranged a
meeting to present the newly developed functionality to the super-users, and to run a
user acceptance test (UAT). The super users participated either on site or through
Skype. The number of participants varied; some participated every time while others
participated less frequent. During the UAT the super users installed a test version of the
CoConstruct application on their smartphones and were handed individualised test
scripts to carry out during the session.

The aim was to discover potential bugs and to prioritize these in different categories
according to severity. Identified defects and issues were entered into the development
backlog. After this session, the super users were provided the opportunity to use the
application for two days and report feedback. If still no major issues were found after
the 2-day period, the application was released to production, making it available for
everyone. After the release, feedback was generally collected by superusers and com-
municated to the development team at the following UAT meeting.

Implementation (training, support, and dissemination). To support the implemen-
tation and adoption of the CoConstruct application among construction workers and
foremen, the development team are establishing web-based training courses. A separate
department of education at Mill Co. was also prepared to train smaller groups in how
to use the application. The project manager told that they are monitoring various use
statistics, which is used to more easily identify departments that possibly are in need of
additional support and training.

The CoConstruct project has also developed user manuals presenting core function-
ality of the application to educate users. The project group have been sending out news-
letters on email to keep people informed and presented teasers on information screens
in the canteens, reception, etc.

4.2  Reflections on the development processes

Involving super users. The CoConstruct project ensured user involvement by estab-
lishing a pool of super users. Some were recruited from the beginning of the project;
others were onboarded later. The main idea was to involve the same users throughout
the project for discussing and validating needs, desires, requirements, and solutions.
They were also responsible for collecting and forwarding feedback from colleagues.



Dual roles. The super users interviewed were generally pleased with their role in the
process, and some took great pride in participating. The super users admitted that the
additional role sometimes caused stress due to the extra workload. The project manager
suggested the possibility of rotating the super user role with others. He told: ‘I believe
some of them still want to continue as super users, but some are maybe getting tired.
They have spent a lot of time on this.’

However, having a management that support and understand that the super user role
will reduce time devoted to ‘regular work’ was considered important. As a super user
explained: ‘it has worked out nice to have the super user role in combination with reg-
ular work. The management understands that I spend time on this. This is no problem
in my department. And I'm also passionate about making this work’. Further, having
both a foreman and a construction worker from each construction team involved as
super users was described as valuable, as it enabled them to support each other.

Super users’ role in dissemination and training. According to the project manager,
superusers main responsibility was to be involved in the development and to provide
feedback back to the development team. In addition, the superusers were also expected
to serve as ‘ambassadors’ for the CoConstruct application. As well as to provide some
support to their work colleagues. But providing training was not part of their responsi-
bility, the project manager explained.

However, super users from two of the construction teams involved in the study (three
in total) reported that they were very engaged not only in advocating use, but also in
training their colleagues in how to use the system. The superusers in these teams were
very active in taking the application into use at their workplace, which was done on
their own initiative. One of these teams’ strategy was to hold training sessions with
groups of 3-4 people at a time. They preferred smaller groups that allowed for closer
interaction as the users try out the application and ask questions during the session.

For people that were not used to smartphones, or otherwise resistant to new technol-
ogy, they held individual training sessions. The interviewed superuser explains: ‘there
has been resistance among some individuals that do not want to use digital tools, that
find it difficult. We have taken these aside and gone through and thought them one and
one. Walking through and repeating the tasks that the person should carry out. And at
the end things have went fine.” The superuser continues, ‘One-to-one walkthrough is
the best way to achieve this. If you take them on one-to-one, they become a bit more
comfortable with the situation, and you can explain it to them slowly, and then they
understand it better. A lot of it is about lack of knowledge and insecurity. If you do this
one-to-one much of the insecurity disappears.’

Feedback from test and production versions. Within the span of 1,5 years, about 30
new production versions of the application were delivered to the users. Whenever a
new version of the CoConstruct application had been finalised, it was made first avail-
able as a test version only for the super users. The super users said that the initial test
version they got was mainly checked for major flaws regarding the applications user
interface and functionalities. And most of the times, the test version was accepted by
the super user without any complaints.
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However, releasing the version into production meant that the application also could
be tested by a larger number of users, and in a real work context. Hence, how well the
new features align with work practices, and the influence of a new version on work
efficiency could be scrutinised more thoroughly. The super users told that is was during
this phase (after production release) that most major issues with the application
emerged. And that issues became much more visible once a lot of people started com-
plaining or simply stopped using the application.

One super user said that the feedback typically came after using the application for a
while and when people had been facing the same challenges over time. He explained:
’in the beginning, there are often few people who give feedback, because they haven't
been annoyed enough about it. But as time went on, people stopped using the mobile
to report progress. Because it took too long compared to just ticking off the job package,
like you did previously. It's mainly when many people use it that you get feedback.
When you face the same problem as your colleagues’. Similarly, both the super users
and the development team anticipated that the application would improve as the user
base grows, which meant more feedback on how to improve it.

Another super user also suggested to speed up the feedback process when facing
critical usability issues. The super users were supposed to report feedback in the fol-
lowing UAT meeting, which could be sometimes a month away. Considering develop-
ment time, it could take a significant amount of time before the workers had an im-
proved version available. When asked about how the process could be improved, he
told: ‘maybe not having to wait for another UAT meeting to address critical issues we
had. It took a few extra weeks to fix the problem as well, and I noticed that the motiva-
tion to use the app was very low at that time. We should have contacted the team di-
rectly and said that this must be fixed’. The super user regretted that he had not used
more effort to get the development team to resolve the issue more quickly, saying: ‘I
should have pushed them regardless’. A similar story is also shared by another
superuser, where a software update led to that operators went back to ‘doing it the old
way’.

The project manager also told that they could have spent more time with the users to
identify their daily challenges. But he admitted that it is challenging to know how to
allocate available resources. He said: *we should have been more visible at the con-
struction area to follow up on daily challenges, but this is challenging. Should you
spend time developing or should you focus on follow-ups and support?’

Screening of feedback. Currently the CoConstruct application has approximately 500
unique (not necessarily active) users. This generates an amount of feedback that the
developers find hard to process. The feedbacks include either bug fixes, suggestions for
new functionality or suggestions on how to improve existing functionality. The team
has been considering how they should screen and prioritise the feedback more effec-
tively. A member of the development team explained the dilemma: ‘the more users you
get, the more feedback you get. Huge amounts of feedback. And it's only positive that
you get lots of feedback, but how do you screen it? How can we ensure that what ends
up on the backlog is what the company actually need, and not just what users want. We
need to look at this. How can a screening be conducted?’
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The CoConstruct members are discussing if the construction department, the owner
of the CoConstruct application, should establish and own a kind of ‘change forum’
where they discuss and screen incoming feedback. They already have existing arenas
where different representatives meet and discuss topics related to work improvement,
and the CoConstruct application could be a natural part of this, the project manager
explains.

The benefits of involving super users. The people involved in the CoConstruct project
found the involvement of super users in different phases very useful. An informant from
the CoConstruct project said that the user-centred approach was highly appreciated by
super users as it allowed them to have genuine influence on the system design. One
from the development team explained: ‘some of them stated that they felt heavily in-
volved for the first time. This led to two great benefits; firstly, we got involvement from
the users, and secondly; the word started spreading about what we were doing. The
users were also feeling that we are working hard to adapt the app to the way they work’.
This is also reflected by the super users, as one them said: ‘the development team are
very eager and want to hear what we think is needed and not. We've been listened to’.

Super users reported that the CoConstruct application provided benefits to both con-
struction workers and foremen. Particularly, in terms of increased work efficiency and
empowering operators to further take control over their own work progress. As a super
user said: ‘I notice that many engage in reporting work progress using the app. You can
see your own work progress and completion. Then it is more enjoyable to do the work.
I think it makes the workers feel that they own their work’.

Both super users and developers appreciated the use of visual tools prepared by the
UX teams when discussing different solutions. The visualisations made it easier for
users to understand the product and share their opinions. They also explained that the
experience map, for example, helped to them establish a mutual understanding of the
wider socio-technical system, not just the application. The wireframes and clickable
prototypes were also highly appreciated by the developers. As one developer said: ‘It
is a lot easier to us programmers to talk about solutions when you see a UX design,
rather than just reading text. I've been in the business for 10 years, and so far, I've never
seen UX been used as a basis to development. It has often been a "developer design";
a design solution that the developer feel is a good design’

5 Discussion

5.1 A continuous delivery approach to user-centred system design

The super users had a central role as user representatives when the development team
has taken its first steps towards a more agile and user-centred approach. Whereas the
Mill Co. has a long tradition of utilising super users, they have not been involved in the
development process to a similar extent before. Contradictory to agile principles, the
CoConstruct project began with a rather extensive design up-front phase, in which su-
per users were involved in defining the final system requirements that yielded a large
initial work package.
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While up-front discovery activities are recommended in the context of user-centred
agile software development, there is a lack of knowledge regarding the recommended
extent of this phase [12]. In the CoConstruct case study, further development and re-
finement of the application was needed even after a majority of the initial use cases
were implemented, which led to the project contract being extended several times. Par-
ticularly, delivering production versions continuously enabled users to identify appli-
cation features that was not suited to their work, which led to additional backlog entries.
In this respect, continuous delivery provides mechanism that could be aligned with a
design-in-use approach.

Although issues related to system implementation is often discussed within infor-
mation systems research [9], it should perhaps also take a larger role in software engi-
neering. In particular, as when moving towards continuous software engineering the
boundaries of implementation and development gets blurred. While super users had an
important role in influencing the system design in this project, they also were integral
to the application being adopted. Some even voluntarily committed to arranging train-
ing and extended support for those struggling to take the digital leap. To ensure contin-
ues software engineering that produces useful, usable, as well as used software, one
perhaps need to take a more holistic approach [33]. Skilled workers continuously con-
figure the socio-technical systems they are part of through working around technical
deficiencies to enhance work efficiency [34]. A continuous, user-centered system en-
gineering approach could allow them to re-design also the technical part of the system
to support such workarounds as these occur.

The approach adopted in the project somewhat reassembles the framework proposed
by Kuusinen [16] in that development was carried out in multidisciplinary teams col-
laborating within the same iteration. However, the rather long feedback loop after a
crucial deficiency was identified by the user was a significant bottleneck. This issue is
interwoven with the question on how to screen a large amount of feedback to rapidly
identify issues that matters the most. In addition to an enhanced dialog between users
and developers implemented, for example, through a change forum, a more systemised
approach to collecting feedback could be developed [26]. This could include combining
descriptive contextually rich feedback with quantitative metrics of application usage. If
issues related to a specific version for a specific department is detected early on, a sim-
ple version rollback could be instantiated for a limited group of people [35].

5.2 Study limitations

Through a triangulation strategy, in which multiple data sources have been utilised and
both authors being involved in the data collection and analysis we have sought to en-
hance research validity. Our prolonged involvement could also reduce respondent bias.
A large part of the qualitative data was also recorded and transcribed to reduce re-
searcher bias. However, due to time constrains not all interviews were transcribed ver-
batim. Another limitation of the study is the small number of involved super users.
Further, as access to super users was managed by through a gateway inside the com-
pany, it is uncertain whether the selection was representative. While, there has been
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reported issues with adoption of the CoConstruct application at some departments, this
was not the case at the departments of the super user that we interviewed.

Whereas the user-centred approach investigated in this study mainly focus on usa-
bility and system adoption, there are several other aspects such as, business strategies,
security and privacy that need to be considered when developing and implementing IT-
systems in an organisation. To this end, end-user involvement might not be sufficient,
but participation of experts in other domains need to be included. However, we consider
this as future work.

6 Conclusion

Through a case study we investigate how end-users representants are involved in the
software development process and their influence on system design and adoption. The
study shows that super-users have been central in forming the developed system ac-
cording to their needs. Continuous delivery of system functionalities provides an inter-
esting opportunity for end-users to further shape the system design along with work
practices. This allows considering also aspects of work that often is overlooked in up-
front design. Super users also had a central role in system adoption, taking on a role as
ambassador, providing training and support to their fellow work colleagues.
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