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Abstract. In this paper we address how interaction design and agile de-
velopment work together, with a focus on the issue of interaction design
being done “up-front”, before software development begins. Our study
method used interviews with interaction designers and software develop-
ers on several agile teams. We used the qualitative approach of grounded
theory to code and interpret the results. Our interpretation includes ap-
preciation for benefits seen for a certain amount of up-front interaction
design, and benefits from some levels of interaction design continuing
with the iterations of software development.

1 Introduction

Interaction design and agile development have much in common, most impor-
tantly the fact that they will often both be involved in development of the same
software. Despite this, there has been little investigation or discussion on how the
two processes work together, and the issues that arise. We have been conducting
studies of software teams that use both interaction design and agile development
in order to better understand practice. In this paper, we focus on the issue of
interaction design being done “up-front”, before software development begins.

Interaction design and agile development have different perspectives on soft-
ware. Whereas interaction design has a focus on how the end users will work
with the software, agile development has a focus on how the software should be
constructed. Both have major roles in making good software. The two processes
also have in common an appreciation for the importance of evaluation of cus-
tomer satisfaction, and how an iterative approach is the best way to accomplish
this. However, how these two iterative processes are combined is unclear.

In the next section we outline other literature that addresses this issue. We
then present our study method, team profiles, and our results, categorizing and
quoting findings from our interviews. We then integrate these findings and pro-
duce an initial interpretation of the practice that emerges from our studies. We
then present our conclusions and plans for future work.
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2 Background

The way in which interaction designersﬂ and agile developers should work to-
gether has been discussed surprisingly little. The debate between Kent Beck and
Alan Cooper [I] did explicitly address the issue of when interaction design should
occur relative to software development. They agree on many things, but Cooper
argues that all the interaction design should be done before any programming,
and Beck disagrees.

Cooper: “So when I talk about organizational change, I’'m not talking
about having a more robust communication between two constituencies
who are not addressing the appropriate problem. I’'m talking about incor-
porating a new constituency that focuses exclusively on the behavioral
issues. And the behavioral issues need to be addressed before construc-
tion begins.”

Beck: “The interaction designer becomes a bottleneck, because all the
decision-making comes to this one central point. This creates a hier-
archical communication structure, and my philosophy is more on the
complex-system side — that software development shouldn’t be com-
posed of phases. ... The process, however, seems to be avoiding a prob-
lem that we’ve worked very hard to eliminate. The engineering practices
of extreme programming are precisely there to eliminate that imbalance,
to create an engineering team that can spin as fast as the interaction
team.”

Jeff Patton describes in several papers and tutorials how interaction design
and agile development can work together by using a process where interaction
design iterations fit in the iterative structure of agile development [2]. Lynn
Miller describes similar experience in managing projects where the interaction
design was of critical importance to the software [3]. Her approach is that both
interaction design and programming use a common process, where the two kinds
of work are done in parallel, but are one iteration out of phase. In this way, the
interaction designers are doing detailed design for the iteration that the program-
mers will do next, and doing evaluation of the iteration that the programmers
did last. Chamberlain, Sharp and Maiden [4] use a field study to ground their
introduction of a broad framework for how interaction design and agile develop-
ment can work together. In particular, their study shows, and their framework
explains, how the general values and practices typical in interaction design and in
agile development are quite similar and can assist teams in working together, but
that efforts must be made to ensure balance, appropriate resource management,
participation, and in general a coherence of purpose.

L Our interviewees used the terms interaction designer, user interface designer and Ul
designer variously; we use the term interaction designer to refer to the member of
the development team, whose main responsibility it is to design the user experience
and the user interface. The team members involved in mainly coding activities are
referred to as the developers.
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3 Method and Participants

Our research method was qualitative, using grounded theory based on interviews.
We conducted our study using semi-structured in-depth one-on-one interviews
with team members from software teams at several different companies, each in
different countries. Our aim was to study actual practice, rather than any ideal
or experimental situation. We selected teams that we felt confident would be
regarded as using an agile process, and where the project did involve interaction
designers. For each team, we interviewed both someone who concentrated on
user interaction design and someone who concentrated on programming. The
interviews were voice recorded and transcribed in detail. All persons interviewed
were asked to validate the transcriptions. We began our analysis with the method
known as open coding, and is used to identify the different categories present in
the text. We then performed axial coding, where the relationships between the
categories are established, and then began to build up the structure of what we
found in the interviews.

The first team, T1, is based in the United States, and develops and markets
web-based software for IT professionals. T1 is an XP team consisting of ten
engineers and one product manager/user interface designer. At the time of the
interviews, T1 was working on redesigning and enhancing one of its products.
Their product manager/user interface designer described the previous version
of the project as being “hacked together” and having user interaction that was
“very cumbersome”, and the next version was to address these concerns. We
interviewed the engineering manager and product manager/user interface de-
signer.

The second team, T2, is based in Ireland. They develop and sell software to
support wealth management. T2 is also an XP team and includes four engineers,
one domain expert/on-site customer and two interaction designers. One of the
interaction designers explained that there were several smaller projects, but that
their main effort was on a kind of application described as a “wealth planner”,
where both the size and the impending release to their first customer were their
concerns at the time of the interviews. We interviewed their project manager
and an interaction designer.

The third team, T3, is based in New Zealand and develop software that con-
trols fruit sorting machines. Their team consists of five developers. Their main
project was described as not only controlling machinery and reading sensor
data, but “gathering this all together and presenting that information to our
customer.” We interviewed two developers, one of whom had a background in
interaction design.

The final two participants, P1 and P2, are both employed by the same software
consulting company based in Finland. At the time of the interviews, P1 was
an interaction designer working on a system to manage teaching and course
scheduling; the team consisted of a project manager, four developers and two
interaction designers. P2 was a team lead/developer on a team consisting of five
developers, who worked across several projects. P2’s main project was developing
a new web-based application.
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4 Results

In this section we present some of the main concepts that emerged in our in-
terviews that relate to the issue of up-front interaction design. In each of the
subsections below, we identify a significant pattern, and provide some relevant
passages from the interviews. We provide a more general interpretation in the
next major section.

There are Advantages to Up-Front Interaction Design. The participants
were clear about the advantages of doing interaction design before implementa-
tion begins. They saw up-front design as having a positive impact on the final
product’s user satisfaction and consistency, saying it helped mitigate risks and
helped designers come up with the best possible design, while keeping to the
customer’s budget. Up-front design was also seen to contribute to cost and time
savings by ensuring better project estimation and prioritization.

“And we have no help lines, or no support lines or anything like that to take
calls on how to use the system ...So that’s all because of the designers’ up-front
work, because of up-front design and also because of the agile process we use.”
— interaction designer, T2

“Just create some up-front consistency, like, what do buttons look like, where
are they placed, what do tables look like, how do users interact with tables, what
do forms look like, how do you get from a table to a form and then back to the
table, like, basic interaction models. So, kinda like a style guide. And I did some
of that before I even started.” — product manager/user interface designer, T1

“The benefits are the fact that doing up-front design, you are not limited
by any kind of technology. Of course we take into account the implementation
technology. We're not going to do web interfaces that are not possible to do on
the web, but we can go on the very, very bleeding edge, so that we can know
that we’re still in the limits but we’re trying the best we can, so it creates, in
this way, best designs.” — interaction designer, P1

“There’s also the fact that if you do up-front design, you can take your time
for doing the design, meaning that if it would be tied into the iteration, the
problem is if you design a part of the system and you don’t know what the
whole system is, then later on it might happen that you know new requirements
of the system, they require a major refactoring of the user interface, something
really huge, they might turn the whole concept upside down.” — interaction
designer, P1

Do Most, Though Not All, Interaction Design Up Front. Participants
from most of the teams believed that having the user interface a certain per-
centage complete before development begins is essential, but also enough. A user
interface that was not completely 100% specified up front left room for decisions
to be made during implementation. All participants in the study brought up the
fact that there were inevitable changes to the user interface during development,
due to implementation issues or issues that were not known up-front.

“Before it gets into development, the user interface is more or less, ninety
percent defined.” — interaction designer, T2
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“What we currently try to do here at [Organization], or what I try even some-
times to force through, is that interaction design should be completed at least
ninety five percent of the whole system before starting the implementation at
all because otherwise it’s simply not going to work.” — interaction designer, P1

“The UI designer actually can get away with not putting all the details and
everything into it. Many things just work out during the iteration planning or
during development ... he [the UT designer] doesn’t have to make this absolute,
final, ultimate thing that is then given to someone. You can get away with a

seventy to eighty percent implementation.” — engineering manager, T1
“[Change is] driven by the needs of the system or new things learned dur-
ing the project and risks that didn’t get identified in the beginning.” — team

lead/developer, P2

Much of the Interaction Design Involves Study of the Clients and
Users. Participants emphasized the close collaboration that interaction design-
ers had with business oriented people within their own organization, such as
marketing, and with the clients and end-users before development begins.

“We’ll hold a workshop with the project sponsors, we’d have them with end
users of the product, we’d have them with IT people, with the actuaries in the
company, with the compliance people, as many as we can who will have input
into the product or are using it in some form, or who are developing it in some
form. They come from our workshop. We gather the user stories via that.” —
interaction designer, T2

“So we're kind of using the user interface design as the requirement for the
developers, because the idea of trying to come up with the user interface design
while doing the same piece of software has proven that it is simply impossible.
The current deal with the customers is that they ...we have now budget for this
user interface design part and that is kind of labeled as requirements analysis.”
— interaction designer, P1

“...we use informal conversation with the customer, so someone tries to un-
derstand the domain that they’re working in, what the problems are and why
they’re trying to achieve what they’re doing.” — developer, T3

Interaction Design is Informed by Software Implementation. Even with
some up-front design, interaction designers did gain more insight as the software
was actually implemented. In some cases, this allowed fine details to be polished,
but in other cases it suggested changes in the higher level design. Also, imple-
mentation sometimes revealed that interaction designers would overspecify what
the programmers were meant to tackle in an iteration.

“And with XP it’s like, these are my cards, this is what I need to design for.
I don’t care about the next release. I'm not even thinking about that. And nine
times out of ten for us, if we did try to think about the next release then when we
designed it for that then we didn’t end up implementing those features anyway.
So I think the fundamental change in thinking is more just for this release ...”
— product manager/user interface designer, T1
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“With the user interface you gather as much information as you need to do
some kind of real thing and then you put it through an iteration ...you know
enough about the kinds of interactions you need to perform a particular function
so you do that, feed it back into real code and then you’ve got something that
people can play with and look at and then you can go through another iteration
or another cycle of ‘Is that any good? What should we be thinking about there?’
So you've got real working software that people can reflect on a lot better. And
you can go through a number of cycles that are purely paper prototyping cycles
as well.” — developer, T3

“...1it’s not realistic and not a good way of working to try to specify things to
the nitty gritty detail, meaning that there will always be some kind of feedback
from the developers when they find out that, ‘Hey, this is difficult to do,” or
‘Have you thought of this kind of a situation, which came up now while trying
to implement this?” They give a seed for a need for redesign or completing the
design, which is not sensible to do beforehand, because there are so many of
these exceptional situations that the user interface designer would never guess,
because he would need to know the internals of the system.” — interaction
designer, P1

Cost and Time are the Issues. Participants saw no problem with up-front
interaction design, as agile development only warns against up-front code de-
sign. They saw up-front interaction design as being very different to up-front
code design, e.g. up-front code design produces a lot of costly waste, whereas it
is essential to be able to refine the interaction design with the customer up-front
to make sure it is correct, is essential. Most importantly, there is an understand-
ing that the issues of cost and time are the reasons that determine whether the
interaction design should have iterations with a prototype rather than program-
ming. Using a light-weight prototype, in the form of pen and paper sketches or
PowerPoint slides, was much quicker to develop than an actual application, and
still allowed the interaction designer and development team to go through the
design together for valuable feedback.

“With faster and quicker iterations in agile, maybe sometimes you need the
slower ... With the user interface it takes longer to get feedback, so it doesn’t
always line up.” — developer, T3

“The kind of issues that you get in up-front code design are not the issues
you get in up-front interaction design at all. Code design comes out of just the
amount of waste you get from people doing two, three jobs. Doing the same job
two or three times in different forms ... There’s an awful lot of waste involved
in that, which is the main thing XP was trying to fix in the first place, but
with regards to up-front interaction design, you know, putting together screens,
in Photoshop or whatever and iteratively running it by customers and things,
to make sure that the design itself is correct. So it’s a whole different domain,
basically.” — project manager, T2

“We’re not writing a specification that is not true, we’re trying out the system
in the cheapest possible way in a very agile fashion but we’re doing it with pen
and paper and it’s to build a system. This pen and paper thing is not design
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up-front, it’s defining what the system is in a faster and a cheaper way. If it
would be as cheap to implement the system at the same time, well then go for
it. But if I can draw in five minutes so much user interface that it takes two
months to implement, I really do not think that that is the best way to tackle
things.” — interaction designer, P1

5 Interpretation

Working through our interviews, we found a structure emerged. The first step
involves the interviewees’ conviction about advantages of up-front interaction
design. In particular, they held that there are problems mitigated with up-front
design, such as poor design judgements that lead to costly redesign or no added
value for the customer; budget issues; poor task prioritization; costly redesign
problems uncovered late in development, due to new or changing requirements;
usability problems; inaccurate work estimates. It was also regarded as under-
stood how these problems are mitigated with up-front design: the team gain a
high-level understanding through development of a style guide and navigation
model; designs are kept technology free, but without the team completely disre-
garding the implementation technology. The whole system can be designed very
fast, and the team can obtain early customer input about the system.

The second step involves agreement that although much interaction design
should be done up front, this is not as simple an idea as it might appear. One
important consideration is that what might be called “design” in fact involved
close work with business analysts, markets, clients, and end users. This is nec-
essary for several reasons: to determine the value of the business case for devel-
opment, to appreciate the goals of the client, and to understand the work and
mental models of the end users. This raises an important question about our
shared terminology. Our participants agreed that this work was part of what
they regarded as design. On the other hand, this kind of work might also be seen
by developers as constituting analysis rather than design. Agile development
advocates are wary of up-front design because it represents premature commit-
ment, but if it is analysis and does not involve commitment, then it does not
constitute the same kind of danger.

The third step involves understanding that there are benefits to interaction
design that come from iterative development and delivery of working software.
There is acknowledgment that even up-front interaction design must be done
in the light of the software platform capability. And beyond this is an under-
standing that software development provides a different lens through which the
interaction design can be examined, helping interaction designers identify strate-
gies for improving and refactoring. Finally, there is also agreement that while
prototypes do allow designers to return to clients and end users with something
to evaluate, there are advantages to having actual software instead. Not only
does it provide more functionality, but also more confidence that value has been
delivered.
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In summary, there is a conviction of advantages in up-front interaction design.
But this turns out to include much that might be regarded as analysis. Moreover,
there are also advantages to doing some interaction design together with software
development iterations. The real insight is shown in the reasoning about why and
when up-front design is advantageous and when it is not. This is shown to involve
concern for risk management, not unlike that underlying agile development itself.
In essence, up-front design is appropriate if it reduces risk, and inappropriate
when it increases risk.

6 Conclusions

In this paper we have reported on our studies of up-front interaction design in
agile projects. We employed a qualitative research strategy to better understand
the practice in actual software development teams committed to both quality
interaction design and an agile process for development. We presented some
samples of our findings, and our initial interpretation. These reflect not our sug-
gestions for practice, nor any ideal practice, but rather actual practice, together
with understanding about how it came to be.

We find that up-front interaction design is commonplace in agile development,
and indeed there is agreement that most interaction design be done up front.
However, we also find that in interaction design, much business and end-user
analysis is understood to be included. Moreover, there is recognition that there
are benefits to some interaction design being done in the iterations together with
the software development. Most important, there is evidence of understanding
that the issue is not whether interaction design should be done up-front or not,
but rather when up-front interaction design will reduce risk, and is therefore
advisable, rather than increase risk by making premature design commitments.
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