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Abstract 
The HCI community is well aware of the gap between research and practice in the field. The 
issue is often discussed in terms of the applicability and adaption of theories and methods to 
the real world, but both categories seem insufficient for explaining how practitioners navi-
gate the complexity of the problems they work on. This study takes a more fundamental 
perspective, inspired by theories of reflective practice and design. As a consequence, the at-
tention is shifted to the framing of a problem that happens prior—or in parallel—to the use 
of theories and methods. Six case studies were collected through semi-structured interviews 
to investigate this position. The findings point towards a rather small set of techniques 
which are used for supporting the (re-)framing of a problem in an often pragmatic and in-
formal way. A model locating the methods in their respective stages is proposed; and the 
methods are related to other research to suggest additional possibilities not mentioned by 
the participants of this study. What most clearly distinguished HCI practitioners from de-
signers in other professions was their distrust in their own intuition, and the key role they 
attached to the user in response. 

Keywords: HCI practice, HCI methods, problem framing, reflective practice 

1. Introduction and Research Question 
We live in a complex world. Speculative designer Thomas Thwaites vividly illustrates this fact 
with his Toaster Project: when he set out to build a toaster from scratch, he was bewildered to 
find that even the cheapest exemplar he could find contained more than 400 parts, made 
from 100 different materials (as described by Dunne & Raby, 2013). Similarly, Leonard E. 
Read tells the ‘genealogy’ of a pencil—an object seeming almost as basic as it can get, yet its 
production requires the contribution of countless workers and tools, spread across many 
countries and industries. No single person, he concludes, has the knowledge, let alone the 
means, to produce a pencil on their own (Read, 2015). If these complexities are not always 
apparent at the first glance, then that is because we only look at them from a certain level of 
abstraction. For most people most of the time, this pragmatic ‘ignorance’ is helpful. We are 
able to engage in more advanced tasks if we do not have to worry too much about the under-
lying mechanics (Norman, 2011). However, once we turn to actively shaping the world on a 
noticeable scale, we need a deeper understanding of its workings. 

In Human-Computer Interaction (HCI), the factors requiring consideration are sometimes 
summarized as PACT—people, activities, contexts and technologies (Benyon, 2014). Each of 
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these alone, of course, is already too complex to grasp in most real-world scenarios, especially 
considering the limited resources that practitioners can allocate in projects—leading to the 
question of how they navigate these situations successfully. Coming from an HCI research 
perspective, the two general categories that would seem to offer guidance for the practitioner 
here are theories and methods. Both, however, have their problems when applied to HCI 
practice. Beck & Stolterman (2016) found that in design research, theories are commonly 
used, for example, in order to guide how an outcome is achieved, how raw data is interpreted, 
or as a framework providing a shared understanding within which one’s own work can be 
communicated to others more efficiently. In that sense, they should appear to be helpful to 
practitioners as well. Yet, it is well-known that a substantial gap exists between HCI research 
and practice (e.g. Norman, 2010; Roedl & Stolterman, 2013; Colusso, Bennett, Hsieh & Mun-
son, 2017). For example, one particular study by Rogers (2004) indicates that established 
theoretical approaches are barely ever put to use in practice, since they are perceived to be 
too cumbersome to apply, and as having too little to offer for project work. 85% of the re-
spondents claimed that they rely primarily on their intuition and experience when making 
sense of their findings. 

The second category is methods. Löwgren & Stolterman (2005) think of methods as 
actable procedures providing users with “insights into practices and ways of working that 
they would perhaps not have thought of otherwise” (Löwgren & Stolterman, 2005, p. 64). 
Scenarios, storyboarding, prototyping, interviews, surveys and field studies are examples of 
techniques that are widespread in the field (Rogers, 2004; Giacomin, 2014; Benyon, 2014). 
Janlert & Stolterman (2010) coin the term mediated complexity for “complexity that is locat-
ed not in the interior or the exterior of the artifact but in the environment, channeled through 
the artifact” (Janlert & Stolterman, 2010, p. 14). The knowledge embedded in methods can 
mediate the complexity of the world to some extent, making it easier to handle as a conse-
quence. Nonetheless, employing methods effectively requires an awareness of their limita-
tions. Fischer & Scharff (2000) identify a typical problem with design software in that its rep-
resentation of reality often leaves out critical attributes. A prescriptive use of methods carries 
the same risk, perhaps even more so since their constraints might not be as obvious. But they 
are also more flexible than a computer program. Hence, the ability to reflect on them—and 
skillfully appropriate them to a situation—is a crucial skill of the practitioner (Löwgren & 
Stolterman, 2005); and there is some evidence supporting this. In the case of personas, for 
instance, practitioners appear to have a solid grasp on the concept, but appropriate it in 
whatever way they see fit, at times contradicting its intention as formalized in the literature 
(Chang, Lim & Stolterman, 2008). Similar findings have been reported regarding the utiliza-
tion of affinity diagrams (Gray, Stolterman & Siegel, 2014). 

A common reaction to these issues is to suggest ways in which HCI research can be made 
or presented more oriented towards practice in the field (e.g. Colusso et al., 2017; Roedl & 
Stolterman, 2013; Goodman, Stolterman & Wakkary, 2011). But there is a deeper question to 
this issue—one that often appears to be missing in discussions of the research-practice-gap. 
In order to appropriate a method to a situation, the practitioner must, first of all, be able to 
identify what the situation actually is. Schön (2003) and Dorst (2011) argue that precisely 
because practitioners work in situations that are too messy to fit neatly into academic mod-
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els, the activity of framing a problem is of fundamental importance in any project. This idea 
can also be found in the concept of wicked problems (Rittel & Webber, 1973): as wicked prob-
lems can never be described in full, the people working on them need to introduce the 
boundaries themselves. This framing, in return, determines which solutions may be consid-
ered (Dorst, 2011). From that perspective, the deviation of HCI practice from formalized 
methods and theories in research and textbooks appears less surprising. And indeed, this way 
of thinking about HCI is not entirely new. In academic research, it can be found under the 
term research through design (e.g. Zimmerman & Forlizzi, 2014; Gaver, 2012), whereas in 
practice, it can be traced in approaches like Design Thinking (e.g. Brown, 2009; Kelley & Kel-
ley, 2013) and thoughtful interaction design (Löwgren & Stolterman, 2005). But while publi-
cations using design for research usually try to make transparent their motivation and deci-
sions along the way (Zimmerman & Forlizzi, 2014), this is not the case in practice. Less is 
therefore known about how problems are framed by practitioners in their projects. As Schön 
(2003) writes, the experience practitioners gain often remains opaque and accessible only to 
individual persons or companies. This gap leads to the following research question: 

How do practitioners in the field of Human-Computer Interaction (HCI) arrive at 
—and refine—their understanding of the problems they are working on? 

Goodman, Stolterman & Wakkary (2011) stress that a good understanding of how interaction 
design is done is required for research if it strives to be relevant for practitioners. Hence, the 
point is that somewhere along the current divide between academia and the industry, oppor-
tunities for extending a common body of knowledge are likely to be missed. My aim in the 
broad sense therefore is to contribute to the study of how HCI functions in practice, and 
thereby help bridging the gap. Problem framing, being one of the most fundamental tasks of 
the practitioner, appears to be a reasonable—and thus far somewhat neglected—place to 
start. As it will become clear later on, it will not be completely possible to draw a clear line 
between that and other activities. I will, however, only discuss these insofar as they are in 
service of my main interest here. 

Before attempting to answer the research question, I would like to clarify the scope of this 
study. Human-Computer Interaction (HCI) is a multidisciplinary field which has been locat-
ed at the intersection between social and behavioral sciences on the one hand, and informa-
tion technology on the other. Its interest lies in how humans utilize devices and systems, pur-
suing the goal of improving their usefulness, usability and ability to support peoples’ activi-
ties (Carroll, 2003). With digital technologies increasingly permeating human life and soci-
ety, the focus has since widened to encompass factors such as culture, emotion and experi-
ence, no longer just learning about existing ways of interaction, but also exploring new modes 
(Bødker, 2006; Rogers, 2004). Within this broad notion of HCI, three characteristics are of 
particular interest for this study: First, HCI is often seen as denoting a specific stance taken 
by the people in it, namely a human-centered one—i.e. prioritizing the needs of users (Beny-
on, 2014) or, more broadly, their activity (Norman, 2005), over the potential of technologies. 
Secondly, this orientation is accompanied by a rich set of methods that are commonly em-
ployed at various stages in HCI processes, such as creating personas, prototyping, participa-
tory design and usability evaluation. Finally, if perhaps not in its entirety, then at least in 
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large parts HCI can be considered a design discipline. Research may be conducted, as men-
tioned earlier, through the creation of novel software or devices; whereas applications of HCI 
in the enterprise- or consumer-markets are frequently referred to as interaction design, and 
acknowledged to combine human-centered principles and techniques with methods of design 
(Benyon, 2014; Rogers, 2004). This overlap lets an analysis of HCI practice draw both from 
research within a narrow definition of the field, just like theories of design and behaviors of 
professionals. 

Who, then, is the HCI practitioner? The answer to this question might seem fuzzy, not 
least due to the prevalence of computers today and the variety of their shapes and functions. 
For my purpose here, the term refers to those who build digital systems for addressing needs 
in the real world from a human-centered point of view, and employ techniques commonly 
thought of as related to HCI in their work. This definition, in principle, does not exclude 
academia, but emphasizes the goal of making something over accumulating generalizable and 
replicable knowledge. 

2. Theoretical Background 
It seems fair to characterize HCI as handling two kinds of ‘wickedness’: wicked problems 
posed by its focus on human matters, and wicked interactions as a feature of today’s digital 
technologies. Taking this perspective, the key role of problem framing becomes apparent. 
One of the central and most influential theories in this area is that of reflective practice. This 
motivates borrowing the following concepts for structuring the collection and interpretation 
of data in this study: 

• Framing experiments, as problem framing in its most basic form, 
• Exploratory experiments, move-testing and hypothesis-testing, as ways in 

which the current frame is probed and refined, and 
• Intuition and judgement, as characteristics of the practitioner that inform the differ-

ent kinds of experiments. 

In the following, I introduce these in more detail. 

2.1 Wicked (Design) Problems 
HCI practitioners essentially engage in a process of creation, be it in coming up with new 
products or in extending or improving existing ones. Thus, they are “concerned with how 
things ought to be” (Simon, 1996, p. 4). Simon assumes a rather straightforward process for 
moving from is to ought: to start with, the current situation is contrasted with the preferred 
one, and the factors that may realistically be influenced are identified. It follows that design, 
then, is to devise a way of adjusting these controllable variables so as to arrive at the pre-
ferred destination. The outcomes of this process are artifacts—human-made objects or rela-
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tionships. In the style of Schön (2003), I will refer to this orderly and schematic construction 
of problem-solving as technical rationality . 1

In some respects, this is a problematic foundation to built a design process on. At its core 
lies the premise that we actually have the capacity to grasp both the current as well as the 
preferred situation, and that one leads to the other. Human-centered undertakings, however, 
deal with highly complex—that is, “not easy to analyze or understand; complicated or intri-
cate” (New Oxford American Dictionary, 2015)—topics. Dilnot (2014) summarizes the crux 
well when he states that: 

The prime condition of the artificial is not that things are, but that things could be other. 
In the artificial there is no absolute “what-is,” which means that there is no law. (Dilnot, 
2014, p. 191) 

How an artifact turns out follows neither from the is nor the ought in a deterministic manner. 
But that is only one side of the coin. The other is that sometimes, it may indeed be impossible 
to fully understand either of them, even given unlimited resources. Rittel & Webber (1973) 
refer to these cases as wicked problems, contrasting them with tame problems. They suggest 
that science is usually concerned with the latter which, at least in principle, may at some 
point be understood in full, have an objectively true or correct solution, and can accordingly 
be addressed applying the tools of technical rationality. Social issues, on the other hand, pose 
wicked problems, each of them essentially unique. In these cases, there is a tight coupling be-
tween the framing of the problem and its solution: “the information needed to understand 
the problem depends upon one’s idea for solving it” (Rittel & Webber, 1973, p. 161). Descrip-
tion and solution evolve together and shape one another. There is more than one way of stat-
ing the matter, meaning that there is also more than one solution. The description is never 
complete, thus neither is the solution. Both are subject to the values and intentions of the 
persons conceiving them. In this sense, artifacts are to be evaluated in terms of good/bad 
rather than true/false. 

Wiltse, Stolterman & Redström (2015) transfer the concept of wicked problems to digital 
technologies, arguing that the prevalent analysis of the ‘computer’ as the object of interest in 
HCI is underdeveloped and not fit to capture the entirety of what is involved in even appar-
ently simple activities. They suggest that we think of interactions “with and within computa-
tional (infra)structures” (Wiltse et al., 2015, p. 16) as wicked interactions. With the example 
of a number of case studies on retweeting, Facebook and others, they show that—parallel to 
the characteristics of wicked problems—such interactions cannot be easily described or locat-
ed inside a specific device or service, and might unfold in virtually unpredictable ways, lead-
ing to significant consequences in the real world. This seems mostly due to the fact that no 
technologies or activities exist in a vacuum; they rely on large, networked infrastructures and 
services, and what happens in the digital space often translates to the physical world in pecu-
liar ways. 

 Schön’s original idea of the model of technical rationality encompasses more than that, but of relevance here is 1

mostly the notion of problem solving as the succession of setting a goal, understanding the current situation and 
consolidating both of them by way of a rational plan.
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2.2 Theory of Problem Framing 
One would not be surprised to find the challenge of working on wicked problems having a 
paralyzing effect, yet this is not what happens. In fact, practitioners often exhibit an ability to 
grapple with them that can appear elusive from the outside. This phenomenon was famously 
investigated by Donald Schön in his book The Reflective Practitioner, and his ideas are 
thought to be influential to what is now widely known as Design Thinking (Oxman, 2017; 
Kimbell, 2011). At the core of Schön’s argument lies that the complexity, uncertainty, insta-
bility, uniqueness, and conflicts practitioners encounter in their work render academic theo-
ries and models insufficient. As Fischer & Scharff (2000) put it, “the knowledge to under-
stand, frame, and solve problems does not exist; rather it is constructed and evolved during 
the process of solving these problems”. Schön hence proposes an epistemology of reflective 
practice for approaches where practitioners immerse themselves in—rather than trying to 
remove themselves from—a problematic situation. In doing so, they generate knowledge 
about a particular problem (Gaver, 2014), but only the extent that it is in service of changing 
it (Schön, 2003). 

Simon (1996) defines problem solving as the “search through a vast maze of possibilities 
[…] Successful problem solving involves searching the maze selectively and reducing it to 
manageable proportions” (Simon, 1996, p. 54). When beginning to work on a problem, prac-
titioners initially place themselves at a starting point within the maze, i.e. frame the problem 
such that it appears solvable to them (Cross, 2006). Dorst & Cross (2001) suggest that this 
first step depends on the practitioner imagining a default project based on the information 
they have. They then evaluate different directions in which they might move on by inquiring 
the problematic situation through what Schön (2003) refers to as experiments. These are ex-
pected to lead to frequent breakdowns whenever there is a mismatch between the actual re-
sult on the one hand, and the prediction on the other hand. Each breakdown prompts practi-
tioners to revise their current framing of the problem and, consequently, refine their under-
standing of it. It is through this “recurrent leaping between details and the whole, or between 
the concrete and the abstract” (Löwgren & Stolterman, 2005, p. 16) that a more and more 
focused, detailed picture of a problem is drawn. Observing how the problematic situation re-
sponds to an experiment expands the practitioners’ understanding of it; opening up new 
paths in the maze while closing others, and revealing facets of the problem that were not con-
sidered in its original framing. 

Schön (2003) distinguishes four kinds of experiments. The framing of the problem itself is 
already an experiment; different frames suggest or preclude certain solutions. Within each of 
these framing experiments, a number of actions are possible and can be tested: First, in con-
ducting exploratory experiments, the frame is playfully examined without an expectation of 
specific results. Secondly, move-testing experiments are more deliberate actions meant to 
produce a certain effect. Thirdly, hypothesis-testing experiments can be helpful in testing 
competing or contradictory assumptions. 

Experiments are necessary in the first place because the practitioners’ knowledge about 
the problematic situation is incomplete, and their purpose is to yield new insight. But what is 
true for the artifact standing at the end of a creative process also applies to the experiments 
devised along the way: neither their setup nor the interpretation of the results are completely 
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determined by the context. This leads to a conflict: on the one hand, experiments are critical 
for setting the direction in which the project develops; on the other, there may be a large 
number of alternatives—known and unknown, often equally valid—which lead to distinct 
outcomes. The question, then, becomes how experiments are planned based on limited in-
formation. Two concepts seem to be of relevance here: intuition (Schön, 2003; Simon, 1996) 
and judgement (Löwgren & Stolterman, 2005; Nelson & Stolterman, 2012). The idea behind 
both of them comes down to what Löwgren & Stolterman (2005) call the right feeling, which 
is to say:  

The ability we use in a specific situation when we do not have the time, opportunity, or 
capacity to comprehensively analyze and rationally examine the full complexity of the 
situation in order to make a decisions and a choice. (Löwgren & Stolterman, 2005, pp. 
57-58) 

Intuition can, at its core, be thought of as recognizing a familiar pattern, triggering the practi-
tioner to recall associated actions and concepts from memory (Simon, 1996). Löwgren & 
Stolterman (2005) further emphasize the practitioners’ experience and preparation—or, in 
Schön’s words, their repertoire—as the origin, distinguishing it from the intuition of a layper-
son or novices. When first exposed to a problem, practitioners may notice it resembling one 
they have seen before and, as a working hypothesis, choose to view it as another instance of 
the prior case. This way of seeing-as allows doing-as; the resemblance enables practitioners 
to anchor their experiments in their experience (Schön, 2003). 

If intuition provides a starting point for problem framing, judgement is what enables prac-
titioners to make decisions despite their incomplete information (Löwgren & Stolterman, 
2005). The fact that a wicked problem has no stopping rule brings about a paradox: as practi-
tioners learn more about it, they become increasingly aware of even more sources of uncer-
tainty and complexity. As pointed out by Nelson & Stolterman (2005), decision making basi-
cally becomes impossible in such a situation, if the assumption is that exhaustive knowledge 
is a prerequisite. They argue that employing judgement helps avoiding this paralysis, defining 
the term as “knowing based on knowledge that is inseparable from the knower” (Nelson & 
Stolterman, p. 141). Hence, judgement is a function of experience, background, personality 
and other traits unique to the individual. Bardzell & Bardzell (2016) add that designers not 
get hired despite, but precisely because of their characteristic and particular role, emphasiz-
ing the importance of the skill. 

3. Method 
Because problem framing is, by definition, highly context-dependent, no two instances are 
the same. Research focusing on this topic would therefore benefit from the detailed examina-
tion of a variety of contexts, shedding light on how the phenomenon manifests in different 
settings involving different actors. For this reason, this study was conceptualized as a qualita-
tive multiple-case study. Qualitative research generally lends itself well if the aim is to elicit a 
detailed picture of behaviors and perspectives, and is especially suitable when these are as-
sumed to vary considerably between participants (Lewis & Ritchie, 2003). It is intended to 
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yield insight about the “nature of the phenomenon being studied but not its prevalence or 
statistical distribution” (Lewis & Ritchie, 2003, p. 277). More specifically, case studies help 
obtaining comprehensive information in situations “where no single perspective can provide 
a full account or explanation of the research issue” (Lewis, 2003, p. 52). Semi-structured in-
terviews were chosen as the means for data gathering because they are flexible and light-
weight, promising to yield both a broad range of results within the time constraints of this 
study, as well as a deeper understanding of the experiences and reflections brought up by the 
participants. On the flip side, this approach only allows for weak generalizations about how 
frequent or representative these observations are. The data was analyzed using qualitative 
content analysis, which is a standard method for extracting patterns from a given data set 
(Braun & Clarke, 2006). 

3.1 Sampling 
Convenience sampling was used for recruiting participants, i.e. they were selected by ease of 
access. According to Lewis & Ritchie (2003), the primary criteria for assessing sample quality 
in qualitative research are symbolic representation (all features of relevance for the study are 
included) and diversity (the range of the features is covered). Both were considered when 
finding participants, and addressed as far as possible. 

According to the definition of HCI practitioners earlier, the four relevant aspects of sym-
bolic representation were: first, a focus on digital technologies; secondly, the primary goal of 
making something; thirdly, a human-centered attitude; and fourthly, an affinity to HCI 
methodology. As shown in Table 1, participants  were chosen so that all four criteria were 2

present in each case, albeit not everyone emphasized them to the same degree in their 
project. The sample was further diversified by incorporating different demographics with re-
gards to age, gender, education and experience. It consists of six persons, three of which fe-
males and three males. Three participants have a higher education related to HCI, whereas 
the others have no formal background connected to the field. At the time of the study, all of 
them were at different stages in their professional life. One was a student at the end of her 

 The names of the participants have been replaced by randomly generated aliases.2
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Table 1: Symbolic representation in the sample

Focus on digital 
technology

Primary goal of 
making

Human-centered 
attitude

Usage of HCI 
methodology

Svea stronger stronger stronger stronger

Jenny stronger stronger stronger stronger

Ester weaker stronger stronger stronger

Rikard weaker stronger stronger weaker

Max stronger stronger weaker weaker

Johan weaker weaker weaker weaker



advanced level education and working on a practical design exercise, another was part of an 
exploratory project conducted by a public institution, and the remaining four were employed 
in consulting companies and design agencies. 

3.2 Data Gathering 
Instead of adhering to a strict set of questions or not using any structure at all, the semi-
structured approach to interviews strives to balance the goal of eliciting information about 
specific subjects from the participant whilst facilitating a more natural unfolding of the con-
versation. To achieve this, the interviewer usually prepares a set of open-ended questions 
covering the area of interest, but does not necessarily follow them in the exact same order 
and wording. Rather, they serve as a guideline while the focus lies on adapting to the specific 
situation of the participants, thereby allowing for a richer exploration of their thoughts 
(Benyon, 2014). In this case, the interview questions were formed around the theoretical con-
cepts introduced in the previous section. The template used as a guideline for the interviews 
can be found in Appendix A. 

Nevertheless, this technique has some drawbacks worth considering in the context of this 
study. A common issue with conducting interviews is that in answering questions, intervie-
wees primarily rely on their active knowledge while filling gaps with their ideas of how things 
should be, rather than how they actually are (Cairns, n.d.). This can be especially problematic 
when, as in this case, much of the inquiry refers to factors that are known to be tacit knowl-
edge or not usually reflected upon. Thus, when studying professional practice in particular, 
“looking at detailed case examples can help to ensure that the information collected is not 
very general or idealized, but a description of actual behavior” (Arthur & Nazroo, 2003, p. 
128). To further facilitate this, the design of the interviews draws from principles of contextu-
al design as described by Beyer & Holtzblatt (1999). Contextual design is an approach based 
on the premise that users are unaware of their fundamental needs and motivations. Beyer & 
Holtzblatt (1999) argue that while people possess considerable expertise in what they do, 
they struggle to articulate it when removed from their usual work context. Therefore, they 
advise researchers to enter an apprentice-relationship with the participants during which 
they experience and learn about the activity firsthand. In another study, Fischer & Scharff 
(2000) distinguish between the action space where work is done, and the reflection space in 
which information produced during the activity is reviewed. In order to support the partici-
pants in recollecting and thinking about their practice, the aim of the interviews therefore 
was to provide a reflection space within the context of their work. Thus, all sessions took 
place in the interviewees’ usual workspaces, and they were encouraged to consult actual ma-
terials, created over the course of their projects, in their explanations. 

Each session was preceded by informing the participant about the goal and conduct of the 
study, with an emphasis on the methods of data gathering and processing. Once the partici-
pants gave their consent to the conditions, audio-recording was started. After some introduc-
tory questions about their background, the participants were asked to talk about their recent 
or ongoing projects, using the materials they generated along the way to illustrate their 
progress and decisions. During this phase, they were also occasionally prompted to discuss 
alternative directions they considered and the reasons for following or not following them. 
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Finally, each session was rounded off by giving the participant the opportunity to express any 
additional thoughts or ideas they had on the issue. All sessions took between 30 and 48 min-
utes, with an average time of 39 minutes. For the purpose of testing the approach, a pilot in-
terview was conducted in advance; as no major issues were discovered, the data was included 
in the sample. 

3.3 Data Analysis 
The raw data gathered through the interviews was analyzed by performing a qualitative con-
tent analysis mainly informed by the works of Braun & Clarke (2006) as well as Graneheim & 
Lundman (2004). It is a method for identifying and reporting recurring patterns in a body of 
qualitative data, usually given in text-form (Braun & Clarke, 2006). These patterns can be 
explicitly expressed (manifest) or implied (latent). In this study, the goal of this approach 
was to extract instances of framing, exploration and move- and hypothesis-testing, as well as 
influencing factors, from the concrete examples the participants talked about. 

The analysis relies on the concepts compiled by Graneheim & Lundman (2004). The unit 
of analysis is the data set on which the analysis is performed; in the case of this study, it con-
sists of the transcripts of the interviews conducted in the preceding step. Each of these was 
split into blocks of connected statements, the so-called meaning units. Every individual 
meaning unit subsequently went through two stages of abstraction: first, the central content 
of the unit was summarized in a more concise way while staying as true to the original as pos-
sible; secondly, this summary was assigned a label. Also referred to as code, it is intended to 
capture the gist of the unit in a way that helps thinking about it and relating it to the rest of 
the data. Importantly, each code needs to be understood within its original context at every 
stage in the analysis; the summary of the unit is therefore intended to function as an easy re-
minder of the initial wording. Next, the codes are grouped into categories based on their 
commonalities. Categories need to be exhaustive and mutually exclusive, which is to say that 
they are required to cover the entire range of the data without leaving room for ambiguity.  

Codes and categories comprise the manifest content. In the final step, the latent content is 
identified in the form of themes. Themes are “recurring regularities” (Graneheim & Lund-
man, 2004, p. 107) found across the categories, and they might overlap if a category is an ex-
pression of several distinct phenomena simultaneously. At this point, it is important to ac-
knowledge the difference between the activities of establishing categories as opposed to 
themes: While the former is mostly a matter of (re-)structuring data, the latter is an interpre-
tative act and, as such, influenced to a greater degree by the assumptions of the researchers 
(Braun & Clarke, 2006). 

Borrowing from Braun & Clarke (2006), the qualitative content analysis was performed in 
six steps: 

1. The researchers familiarize themselves with the data by going trough it repeatedly. The 
goal of this step is to achieve a holistic understanding of the data, thereby enabling 
them to see the meaning units and codes identified throughout the rest of the proce-
dure as part of the ‘bigger picture’. 

2. Meaning units are determined and abstracted to codes and categories. 
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3. Categories are sorted into preliminary themes. 
4. The set of preliminary themes as a whole is then reviewed and refined so that each in-

dividual theme is clearly supported by the data, atomic in its content and distinct from 
the other themes. 

5. Each of the final themes is named and defined. 
6. The findings of the analysis are reported. 

An example of the transformation from meaning unit to condensed meaning unit, code, cate-
gory, and theme according to this process can be found in Appendix B. The data was analyzed 
inductively, meaning that the forming of codes, categories and themes was open-ended 
rather than guided by a strict theoretical framework. Such an approach attempts to not skip 
important aspects if they do not fit easily into the terminology assumed by the frame. Howev-
er, results of the analysis are nevertheless interpreted and discussed in relation to the re-
search question, and might provide different insights when looked at from other perspec-
tives. 

3.4 Reliability, Validity and Ethical Considerations 
Qualitative research comes with some specific challenges. Particularly, it sees itself frequently 
criticized based on the impression that ‘anything goes’ (Braun & Clarke, 2006). Nevertheless, 
while notions of reliability and validity as they are understood in natural sciences and quali-
tative research might seem hard to apply to the approach taken in this study, it is still possi-
ble to aim at their central meaning—reliability as being well grounded and validity as being 
sustainable (Lewis & Ritchie, 2003). Common measures in this context include being trans-
parent about the way of researching, its theoretical foundations and how data was interpreted 
(Braun & Clarke, 2006), as well as being clear about the nature and limitations of the find-
ings (Lewis & Ritchie, 2003). 

More specifically, Lewis & Ritchie (2003) point out that qualitative studies depend on en-
abling the participants to communicate their views and experiences in ways that do justice to 
them. This aspect requires consideration from several perspectives: First, the structure of the 
interviews needs to leave room for that kind of expression; I believe this to be the case with 
semi-structured interviews and open-ended questions. Furthermore, participants were re-
minded at the beginning of the interview that their answers would not be judged right or 
wrong, but that the objective instead was to learn about their personal opinions and ideas. 
Secondly, the environment in which interviews take place should support the participants in 
becoming clear of and formulating their thoughts. The decision to meet them in the locations 
where they usually work and encouraging the use of related materials was planned to ac-
commodate this. Finally, as the interviews would potentially touch upon sensitive business-
related information, it was especially important to establish an atmosphere of trust from the 
time of first reaching out to participants throughout the entire procedure. Therefore, this 
study strived to adhere to the guidelines for ethical research recommended by Vetenskap-
srådet (the Swedish Research Council). These include the requirement to inform the partici-
pants about their role and the conditions of their participation, obtaining their informed con-
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sent and ensuring the confidentiality of the gathered data, for example through anonymiza-
tion and aggregation (Vetenskapsrådet, n.d.). 

4. Case Studies 
In this section, I present key aspects of the participants’ projects as they explained them to 
me during the interviews. The purpose is mainly illustrative in two ways: first, to give the 
reader the context of the practitioners’ activities before they are analyzed and discussed more 
formally later on; and secondly, with regards to the kinds of problems they are dealing with. 
As it is often highlighted, calling a problem—or, by extension, an interaction—wicked, does 
not denote them being somehow bad or evil (Rittel & Webber, 1973). The cases here exempli-
fy how apparently simple issues can quickly develop in directions that were unexpected, and 
how the practitioners both provoked these changes as well as reacted to them. 

4.1 Identifying Available Parking Spots 
The first case is a project conducted within the in-house research department of an IT con-
sulting agency. It was initiated by the participant, Max, when he noticed a basic and very 
practical need: the company provided their employees with a small number of parking spots, 
a single one of them situated in the basement of the building. As there was little room for 
turning the car and leaving the garage again in case the spot was occupied, the participant 
started thinking about an easy way to notify employees upon arrival whether it was available 
or not. He took an approach centered around prototyping, beginning with the most basic 
functionalities and gradually improving and expanding the system as he progressed. 

In the initial version, for example, he combined a Raspberry Pi board, which he was exper-
imenting with at that time already, with a distance sensor fixed to the wall behind the parking 
spot (figure 1). If the sensor returned only a short measurement, the spot was assumed to be 
occupied. The system should then turn a light behind one of the office windows on or off in 
order to indicate the status (figure 2). The problem that followed from this was transporting 
the board’s signal upstairs, since WiFi turned out not to be strong enough for bridging the 
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distance, passing through several walls. The solution was to use long-range network technol-
ogy (LoRa), which Max had discovered incidentally when talking to a client. Using LoRa en-
abled the board in the basement to post sensor data from the parking spot to a second board 
in the office, which then toggles the light next to the window accordingly. Another surprise 
came when the system crashed due to the sensor returning unexpected measurements, which 
was suspected to result from random factors, such as flies, in the environment. As the system 
was not equipped to indicate problems, it was not possible to determine the status of the 
parking spot for sure in these cases. This gave him the idea of installing an LED lamp that 
could shine in different colors rather than just be turned on or off. Another consideration was 
that the company generally had less parking spots than employees. Hence, the current focus 
of the project is on adding capabilities to the system for determining the status of the outdoor 
parking spots as well. Putting a separate board and sensor at each spot seems inefficient for 
this end, so Max is evaluating using image recognition on a live camera stream recording the 
parking space. 

In these and many similar situations throughout the project, Max made pragmatic deci-
sions according to what seemed possible and useful in that context, informed by external 
constraints, lessons learned from the project, feedback from his colleagues as well as his own 
personal intuitions and judgement. He managed to build a working version, with a minimal 
feature set and geared towards a highly restricted problem space, very early on. Running the 
prototype continuously yielded new information about requirements, problems and opportu-
nities resulting from its use and interactions with the environment—factors that, according to 
the participant, would have been very hard to predict in advance. The resulting system trans-
formed from the very simple case of indicating the status of one specific parking spot to a 
more general-purpose application that may potentially be turned into a product and sold to 
clients in the future. 

4.2 Facilitating Data-Driven Innovation 
According to Johan, the participant in the second case study, innovation is driven by data. As 
he explained, the intention behind making so-called Open Data available to the general pub-
lic had been to allow companies and other actors to use this potential. Yet simply putting data 
‘out there’ had attracted little interest up to that point. For this reason, an exploratory re-
search project was initiated. 

Johan told me that none of the members of the project team had any particular experience 
or knowledge in the area of Open Data or data-driven innovation. Thus, they first needed to 
get a feeling for trends and practices within the field. Because the group comprised members 
from different backgrounds, they could investigate various perspectives simultaneously. 
Their approach was rather informal and mostly focused on divergence, trying out and looking 
at a variety of possibilities, sticking with those that seemed to make sense to the team and 
what they thought to be feasible given current technologies. They used the knowledge gained 
from this to arrange workshops with practitioners from the IT sector. One goal in these work-
shops was to provide their participants with the opportunity to explore technologies without 
the constraints they usually face in their projects. Another goal was to start a discussion 
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about ethical and social issues that arise from digital innovation. Furthermore, they applied 
what they came to know throughout the project on two pilot projects. 

How they tackled this issue is of significance for this study in two respects. On the one 
hand, they used an exploratory approach for understanding the topic themselves. On the oth-
er, they held workshops for bringing this knowledge to practitioners in the industry, which 
improved their own understanding in return. One of the lessons they learned from this was 
that it is mainly individual practitioners who are interested in digital innovation, whereas 
their companies mostly are only interested to the extent motivated by customer demand. This 
led the project team to expand their scope from practitioners in the IT sector to businesses in 
general, aiming to also create a customer demand for innovative, data-driven technologies. 

4.3 Rethinking Light in Personal Living Environments 
The third case study is a design exercise by an interdisciplinary group of students from Hu-
man Computer Interaction, IT Strategy and Cognitive Science. It was positioned in the con-
text of the emerging field of digitally fabricated housing. By bringing technologies such as 3D 
printing to personal living environments the hope is to enable manufacturing these spaces in 
ways that are human-centered, tightly integrated with smart home technologies and less con-
strained by architectural requirements and conventions. This offers the opportunity to re-
think basic elements of housing like the use of—and interaction with—light. 

As none of the members had previous knowledge in the area of concern, each of them 
started by individually researching it from the standpoint of their own specific background 
before discussing their ideas with the others. Thus, they were able to form a broad perspec-
tive on different aspects of interest early on. Based on this, they decided to focus on making 
light both adaptive to changing situations throughout the day as well as giving it a natural 
feeling. As a result, they needed to first investigate the general features of such a system, be-
fore finding ways in which users might interact with it. For this purpose, the group made ex-
tensive use of brainstorming, prototyping and participatory design. Brainstorming was uti-
lized for generating ideas, whereas prototyping helped to communicate and develop them 
within the group (figure 3). In one particularly interesting case, Ester, one of the group mem-
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bers, explained that each of them was asked to prototype the—as they saw it—rather abstract 
concept of natural light. This step was necessary because they felt like they not only talked 
past one another about the matter, but also only held a vague understanding of the material 
in general. Similar to the research phase in the beginning, everyone first sorted out their own 
thoughts before clarifying them together with the others’, which again resulted in a variety of 
distinct ideas. What they came up with after several rounds of ideating and prototyping was a 
concept for a software-controlled ‘sun tunnel’ that transports sunlight from the roof of the 
building. The system would then manipulate tone and brightness of the light, before dispers-
ing it inside the room. In order to explore how a user might control this in an intuitive way, 
they organized participatory design workshops, where they prompted their participants with 
open-ended scenarios, followed by the opportunity to explore possibilities for how they might 
play out. The outcome of the workshops was an idea for a touch-sensitive globe, where each 
region would be associated with a specific combination of color tone and brightness (figure 
4). According to Ester, the group found this to be a highly creative and unexpected concept. 

During the project, the emphasis was put on innovation and exploration. Since it was a 
student work, they were rather free from external constraints dictating how they framed the 
problem for themselves. They took advantage of the interdisciplinary nature of their team in 
combination with brainstorming to diverge and converge on ideas. Furthermore, they strate-
gically applied prototyping for different purposes like understanding abstract materials, or 
communicating and evaluating ideas. Finally, they assumed a facilitative role during a partic-
ipatory design workshop, where they helped potential users to contribute with their own 
ideas rather than predetermining everything for them, i.e. framed a problem for the users, 
but encouraged them to experiment with possible solutions themselves. 

4.4 Overview About the Other Cases 
The details of the three remaining cases were not to be disclosed publicly, and thus cannot be 
laid out in detail here. Nevertheless, I would like to briefly outline them to give the reader at 
least an impression of their nature. 

In one of the cases, Svea, the participant, was building on an outdoor activity app for kids. 
The project team started by formulating a problem statement—comparable to a research 
question—which initially guided theoretical research in literature for the purpose of under-
standing the context and the target group. Based on this knowledge, they arranged a series of 
participatory design workshops inspired by Google Ventures’ Design Sprint methodology. 
Over the course of several sessions, participants were enabled to express their point of view 
about the problem and come up with an early design concept. This concept was then refined 
by Svea and translated into a number of prototypes, each implementing the same functionali-
ty in a different way. These suggestions were again evaluated with users from the target 
group. 

Another participant, Jenny, was a user experience consultant as part of a project team de-
veloping a teaching platform for Swedish universities. Having only been called in after the 
project had already been going on for several years, one of the main problems she was facing 
was not directly related to designing the system, but instead how she should position herself 
within the established workflows and bring a human-centered perspective to an already far 
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developed product. She pointed out that agile processes and external project management 
often leave little room for the more time-consuming, planning-intensive user-research meth-
ods she usually employs. Therefore, she needed to rely more on her experience—and, as she 
called it, “gut-feeling”—than she felt comfortable with, emphasizing that she is rather wary of 
assumptions about the specifics of a user group based on general knowledge. 

The final case was a startup building a novel application for finding accommodation in 
Sweden. The initial idea for the concept had come to one of the founders when supporting 
newly arrived students in her city with finding a place to stay. Since then, they have been 
working together closely with different actors on the housing market in order to understand 
the situation they intended to build a product for. This included not only the needs of differ-
ent user groups, but also more generally how people would like to live together. Rikard, the 
participant, highlighting that they try to be as transparent as possible about their design with 
the participants of their workshop and validating every decision they make with the different 
stakeholders. Apart from workshops, they used prototyping for evaluating and improving the 
quality of their design, as well as testing more abstract features such as algorithmic bias. 
What they discovered when using these techniques was a new way of framing the problem of 
shortage of living space in Sweden, causing them to broaden their target group and changing 
the kind of application they are developing. 

5. Results 
Three themes were identified during the data analysis, referring to the framing of the prob-
lem itself, the significance of the individual practitioner in this context, as well as external 
factors. The interviews intentionally revolved around examples of the practitioners’ real 
work, hoping to elicit information portraying the processes as accurately as possible. The flip 
side of this approach, however, is that more interpretation is necessary on behalf of the re-
searcher. Albeit more abstract than the case studies above, the presentation of results in this 
section therefore keeps rather close to what the participants said, whereas the subsequent 
discussion part will discuss them in terms of the topic of this study. The goal is to make the 
transition from what was actually expressed to the interpretation more transparent. 

5.1 The Problem 

Initial Framing 
Three participants (Ester, Jenny, Johan) said that they did not possess any specific expertise 
which could be helpful in initially framing the problem when they started with the project; 
whereas in the other cases (Max, Rikard, Svea), the projects were in fact initiated by the prac-
titioners themselves, and they had at least some previous knowledge in the area. Four partic-
ipants stated that they began with theoretical research where they consulted literature (Ester, 
Johan, Svea), carried out market research (Johan, Rikard) or pre-studies with possible users 
(Svea), and generally “kind of dipping our toes in the water” (Johan). Jenny said that she only 
entered the project when it had already developed rather far, but that she usually conducts 
interviews beforehand to understand the context she will work in: 
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Jenny: I’ve had that interviews allow me to connect with them on a deep level. And it 
gives me a very broad [sense] of who they are and what they do and stuff like that. And 
mostly also because I'm relatively new at this place, I haven't had that many things to 
test, and I wanted to familiarize myself with the product […] and the world of universi-
ties before I got into the details of stuff. 

Svea added that they formulated a preliminary problem statement to guide their research, 
which was based on their first impression of the situation. Johan and Ester pointed out that 
the interdisciplinary nature of their teams made it possible for them to investigate their area 
of interest from several different standpoints simultaneously. Ester explained that they ex-
hausted this even further by using an approach where everyone would first collect informa-
tion for themselves before presenting it to the rest of the group, which they found to result in 
an even broader perspective. In Max’ case, the problem scope as he initially framed it (indi-
cating the status of a parking spot) was sufficiently narrow, so he took an approach centered 
around incrementally implementing a proof-of-concept, starting to build the system right 
away from technologies he was already familiar with at that time. 

The first suggestion for defining the target group sprang, in one case, from the research 
(Svea) or was either explicit (Jenny, Johan) or implicit (Max, Rikard) in the project as they 
‘found’ it. The remaining project was rather free and exploratory and did not focus on a spe-
cific target group (Ester). 

Experimenting 
When exploring a given frame, one general tendency was to apply a ‘brute force’ strategy, or, 
as Johan put it: 

Johan: My way has been to try a lot of things, choose what seems to work, and go on 
that way. And then you probably get some kind of ways you can do that and try a cou-
ple of alternatives after a while, and then you continue in the way that is possible. This 
might not be the best way or the optimal way, but it's the way you can go without get-
ting fired or getting mentally ill. So that's basically my way of problem solving: To try a 
lot of things and see what seems to work. 

At this stage, the participants relied heavily on brainstorming (Ester, Svea, Johan) and proto-
typing (all) different alternatives. The activities took place in the form of individual work (Es-
ter, Jenny, Max, Svea), discussions between the members of the project team (Ester, Johan, 
Svea) or workshops with users from the target group (Ester, Johan, Rikard, Svea). Different 
ways of prototyping were used for different purposes. Low-fidelity prototyping such as wire-
framing and sketching was found to be helpful for supporting communication within the 
group (Ester), understanding novel, hard-to-grasp or abstract concepts (Ester, Johan, 
Rikard), testing and developing ideas (Ester), and evaluating designs with users (Svea, Jen-
ny). Higher-fidelity prototypes were created for external communication to clients, investors 
and other stakeholders (Ester, Svea, Rikard), as well as for evaluations with younger users 
who, according to the participant, struggle making sense of wireframes (Svea). Furthermore, 
Max and Rikard employed prototyping for building ‘minimum viable products’ (MVP, i.e. a 
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very early and limited, but running version), which became the basis for further develop-
ments and design decisions. 

Most participants (Ester, Jenny, Johan, Svea, Rikard) also asserted the importance of in-
volving external actors, specifically users, throughout the process. Rikard explained that they 
see their product as evolving together with their customers. They held workshops on a regu-
lar basis, where the project team together with the workshop participants would explore the 
needs and thoughts of the latter while keeping them updated on the current design of the 
product and validating its main thrust: 

Rikard: So we started with the workshops, we continue to build a relationship with 
them [the customers], and try to understand them as much as giving away a lot of in-
formation from our side what we're trying to build. And get them on board super early 
to have input every time we take a step forward. 

In Svea’s case, users from the target group were actively integrated into the problem framing 
and concept generation process early on in the project by conducting participatory design 
workshops based on Google Ventures’ Design Sprint method. Over the course of several ses-
sions, they enabled the participants to define the problem from their own perspective and 
experience, followed by the exploration of possible solutions. The outcome of these work-
shops subsequently became the foundation for the actual design. Ester and her group used a 
scenario-based approach to participatory design. Grounded in their own research and exper-
imenting up to that point, they framed the problem by way of a brief, open-ended story which 
left out the actual interactions of the user with the system. The scenario was presented to par-
ticipants of a workshop, prompting them to imagine how they would use the system. Materi-
als for low-fidelity prototyping were provided to the participants, so they could create and 
test possibilities on the spot. Ester praised the creativity of the ideas they came up with, 
adding that the project team itself would not have imagined anything similar themselves. 

Progress and Reframing 
For the most part, the design decisions as the participants described them can be character-
ized as pragmatic. They were mostly determined by two factors; one of them being what ap-
peared to be possible within the boundaries of the project (Svea, Johan, Max). Johan, for ex-
ample, critically remarked that they had to rule out almost all ideas generated in one of their 
workshops simply because most companies and other actors in the field lag behind the tech-
nological state of the art. Max jokingly admitted just having been lazy in some cases, on a 
more serious note prioritizing getting things to work quickly in the context of his current 
project. He pointed out, however, that he is indeed aware that “when you develop stuff, it’s 
much about the road you take and the roads you didn’t take”, and that he intends to explore 
more alternatives in the future. 

The other common factor was that decisions were largely user-driven. For example, out-
comes from participatory design workshops (Ester, Svea, Rikard) considerably shaped the 
respective projects. In other cases, the participants created several proposals of designs, but 
hinged their final pick on the feedback they got from users (Svea, Jenny, Rikard). 
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In many cases, the problematic situation the participants were dealing with was reframed 
in reaction to the outcomes of the various experiments. In Max’ prototyping-based approach, 
new requirements constantly emerged from building and testing the system in its environ-
ment. In some cases, this required him to solve more issues, whereas in other cases, it actual-
ly made his work easier: 

Max: The idea came that okay, we don't have to identify cars. It's more like identifying 
objects that take up the parking space, so it got much broader. We don't have to be that 
fine grained. It doesn't have to be identifying that it's actually a car. I mean, if you just 
put like a freight container or something, it should identify the space as occupied. So 
that simplified the problem quite a bit actually. 

In Johan’s and Rikard’s projects, workshops with participants external to the project revealed 
novel ways of looking at their problem, which led them to adjust their target groups and, in 
Rikard’s case, the nature of the product they were building.  

Johan: If we should succeed with digital transformation, you must have some kind of 
ambassadors that affect the customer—the people who are paying for the innovation 
actually and will benefit from them as well […] so the idea was basically to… if you can 
help those people to develop knowledge about data-driven innovation, they can take 
that with them, and by some kind of osmosis perhaps, influence their customers. So in 
the long run, they will get that knowledge too. […] I think those are the conclusions that I 
drew at least. 

Ester reported a case where a discussion between members of the project team suddenly 
made them see their topic differently, shifting their attention from the location of the light 
source to the emotional aspects of experiencing different types of lighting: 

Ester: Then we were like: “Wait a second. Why not this? And why from the roof?” [refer-
ring to where they placed the light source so far] So that was where we were like: “Nat-
ural light, yes, but that was natural as well, right?” So we were like: “What is it actually 
that makes this feel natural?” So then we went and focused on the feeling. 

5.2 The Practitioner 

The Role of the Individual 
An obvious factor influencing problem framing is the individual practitioner. One observa-
tion mentioned previously is that three of the projects were initiated by the practitioners 
themselves based on their own reflections. Much of the knowledge and skills Max used in his 
project came from his own personal interest in the subject, and from his playing around with 
the technologies in his free-time. Similarly, Jenny characterized her expertise as “some of it is 
personal opinions, and some of it is experience, and some of it is observations”. More gener-
ally, Johan explained that one of the lessons he learned from their workshops with practi-
tioners that individuals, not companies, drive innovation. The conclusion he draws for his 
project is to “continue to make an effort to help the people that actually are interested […] to 
know that much so they can sell the idea of the innovations.” 
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Preconceptions and Intuitions 
Jenny and Svea stated that their experience provides them with a sense of how certain user-
groups generally think. Both, however, also stress that they are aware of the limitations of 
such intuitions. Jenny views knowledge about users as being project-specific, and that gener-
al guidelines or research are only helpful to a limited degree. She considers what she referred 
to as her “gut-feeling” to be a good basis, but that it should be supplemented by user testing. 
She perceives this limitation to be central to much of her work:  

Jenny: Sometimes you just don't know. Each user group is different. They have different 
needs. So even though there are like generic guidelines that we follow […], you still have 
to figure out: “Okay, but what problems does this user group need to solve? And how do 
they do it? And what controls do they need?” And you can never answer those questions 
without actually talking to users. So for me that's number one. I just can't do my job un-
less I know these things. 

Svea presented her standpoint in a comparable way. She adds that her gut-feeling enables her 
to put herself “in the shoes of the customer, and you feel their pain and annoyance”, guiding 
her work when she prepares prototypes or screen flows for applications in her office. Five of 
the participants (Jenny, Johan, Max, Rikard, Svea) expressed an awareness and cautious atti-
tude towards their preconceptions. Rikard, for instance, admitted it being normal that “you 
believe a lot of things, you think a lot of things, but […] you’re often very wrong”; and for 
Max, requirements often emerge from factors in the surroundings that are very hard to pre-
dict in advance. 

5.3 The Project Environment 
The final factor are constraints in the environment of the project. While they might not be 
directly related to the problem in question, they affect the freedom practitioners are allowed 
take in framing and exploring a problematic situation. They have only come up briefly, but in 
almost all interviews. 

For the most past, participants pointed out limits in budget and timespan (Jenny, Johan, 
Max, Svea) determining their choice of work methods. Jenny found herself in a situation 
where HCI practitioners were only consulted at a later stage of the project, when both prob-
lem—and, for the most part, the solution—were already considered as defined: “We are near-
ly at the road’s end, so […] even if I wanted to do some workshops, I am not sure it would be 
very well received.” What further limited her elbow-room was the fact that the project plan-
ning was not in her hands, and that her preferred methods such as user-testing or interviews 
were too time-consuming and planning-intensive to keep up with the project’s agile devel-
opment process. In another case, Svea remembered a client who did the user-research and 
problem-framing herself, with the purpose of saving money.  

Three participants (Jenny, Johan, Svea) also had been working on cases where their 
clients or target group were rather conservative about the application they wanted developed, 
which two participants described with a reference to the famous quote of users demanding 
faster horses instead of a car. 
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Finally, participants named a number of sources of uncertainty, such as the increasing 
speed of technological breakthroughs (Max), changing legislation (Johan, Max, Rikard), as 
well as misunderstandings and social pressure in workshops causing users to not be genuine 
(Svea, Rikard). In all those cases, they also needed to adapt their framing of the problem to 
circumvent newly revealed restrictions. 

5.4 Summary 
Figure 5 summarizes the central aspects of problem framing, experimenting and reframing as 
found in the interviews. The initial framing is made by the practitioners based on first im-
pressions of the situation as they personally perceive it, theoretical research, market research, 
pre-studies with users, or informally getting a feeling for the field. This initial framing in-
forms the first experiments. The repertoire that was used was rather small and consisted 
primarily of brainstorming, different forms of prototyping, and holding workshops with 
members of the target group. Outcomes of the experiments in many cases led to a reframing 
of the problem, mainly based on considerations about the feasibility within the constraints of 
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Figure 5: Overview of problem framing as observed in this study
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the project, direct user feedback, and changed external conditions. Most clearly in the begin-
ning, but to a lesser degree all throughout the project, the practitioners’ decisions were fur-
ther influenced by their personal interest, preconceptions, intuitions, limitations imposed by 
project management, technology and client needs, as well as uncertainty about technological 
breakthroughs, changing legislation and the validity of information gathered from user in-
volvement. 

6. Discussion 
As a first observation, it can be said that the ideas of reflective practice as described in the 
beginning can indeed be found in the workflows of the participants interviewed for this study. 
In this last part, I embed this observation in the context of HCI methodology and existing re-
search. 

6.1 Problem Framing in Research and Practice 
Even though the importance of problem framing in processes of creation is, as we have seen, 
acknowledged in design theory and has been investigated extensively, literature applying 
these ideas to HCI specifically seems rather sparse. Nevertheless, the concepts I outlined ear-
lier—framing, exploration, move- and hypothesis-testing experiments—are implicit in re-
search through design (RtD). For Oulasvirta & Hornbæk (2016), such constructive research 
attempts to understand problems with unknown or only unsatisfying solutions through mak-
ing an artifact. Zimmerman & Forlizzi (2014) view reflective practice, and problem framing in 
particular, as key to RtD, stating that: 

RtD draws on design’s strength as a reflective practice of continually reinterpreting and 
reframing a problematic situation through a process of making and critiquing artifacts 
that function as proposed solutions. (Zimmerman & Forlizzi, 2014, p. 167) 

They propose RtD-oriented projects to go through five stages: First, the team selects a prob-
lem they consider worth looking into. Second, they research relevant literature, organize de-
sign workshops, and explore materials and ideas, aiming to come up with an initial, but novel 
frame for the problem. Third, the artifacts created along the way are tested, while also active-
ly probing and challenging how the problem is currently framed. Fourth, the researchers 
draw conclusions from their work and share the results with the scientific community. Final-
ly, if possible, they should iterate and come back to the same problem to investigate it again.  

Overall, these stages appear to map well onto how practitioners in this study experienced 
their work—starting by selecting a problem, followed by an initial research phase, and re-
peatedly creating and evaluating designs. But the analogy also falls short in some crucial re-
spects. First, Zimmerman & Forlizzi (2014) advocate a very open, exploratory approach to the 
selection and design stages, which can also be sensed more or less explicitly in RtD publica-
tions. Most likely, these studies do not have access to unlimited resources either. Neverthe-
less they have considerably more freedom with regards to choosing, framing and exploring a 
problem. For practitioners, in contrast, the framing strategy might be—in some extreme cases 
like Jenny’s—to not frame anything at all, because these decisions are made for them. This is 
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known to be a challenge, for instance, in fast-paced agile development environments, where 
HCI practitioners with their comparably slow user-research methods at times struggle to 
keep up (e.g. Brhel, Meth, Maedche & Werder, 2015; Nielsen & Madsen, 2012). The more 
common case in this study, however, was that clients set the boundaries quite narrowly right 
from the beginning, because they simply wanted the proverbial ‘faster horse instead of a car’. 
Several participants made this observations, and Johan expressed it most clearly when he 
pointed out how, in his experience, companies are only interested in innovative solutions as 
long as there are customers paying for them.  

Nonetheless, it would also be hasty to blame the situation on economic factors alone. In 
fact, Dorst & Cross (2001) argue with regards to industrial designers that limitations are what 
pushes their creativity in the first place. On the other hand, a strictly human-centered stance, 
as it was taken by some of the participants, has sometimes been criticized for ruling out truly 
innovative designs because these are often not readily accepted by users (e.g. Norman, 2005; 
Greenberg & Buxton, 2008). A similar argument might be made about solely demand-driven 
problem framing. As proponents of Design Thinking frequently highlight, one of its strengths 
is to get to the root of an issue by continuously challenging how it is defined (e.g. Brown, 
2009; Dorst, 2011). Leaving problem framing—and maybe even large portions of the solu-
tion—to clients or users in participatory design workshops alone can certainly produce highly 
useful and usable designs, and is a laudable stance for ethical reasons, too. But it certainly 
carries the risk of precluding some frames that might otherwise look promising. 

The second difference to RtD studies lies in the purpose. Whereas RtD makes things while 
striving to understand something in the process, HCI practitioners seek to understand a situ-
ation so they can “make things that work” (Gaver, 2014, p. 162). This might explain the quite 
straightforward attitude towards problem (re-)framing that the participants of this study ex-
hibited. While most of them consulted or conducted some form of research in the beginning 
of their projects, this step was merely one element in an eclectic mix of influences such as 
personal interest, just ‘looking around’, or relying on their previous knowledge when possi-
ble. In interdisciplinary teams, this additionally meant having a broader range of perspectives 
available right away, allowing them to get going faster. What makes this freedom possible, 
according to Gaver (2014), is a different notion of accountability where an effort is judged not 
in terms of replicability and generalizability, but whether it results in artifacts that “work, not 
only in the sense of being functional but meaningful and inspiring as well” (Gaver, 2014, p. 
163). Putting aside the more basic concern with purely human-centered design, it would 
seem that the different kinds of prototyping and workshops as they were utilized by the par-
ticipants played an important role in figuring out if the current frame works. Max’ trial-and-
error-approach to prototyping and Rikard’s steady workshops are perhaps the most obvious 
illustration for that in this study. 

6.2 Experimenting 
Löwgren & Stolterman (2005) discuss how various techniques encourage interaction design-
ers to pause and deliberate during inquiring, exploring and working to solve a problem. Their 
main point is that many methods, when employed thoughtfully, offer opportunities for reflec-
tion about the situation. While I agree with their position, I would like to add a perspective 
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that formulates methods more explicitly as experiments, for the very same reason motivating 
them as well:  

What is needed to deal with the complexities of design, however, is not necessarily more 
information, but rather a bit more conceptual clarity from the designer. A thoughtful 
designer, equipped with appropriate tools for reasoning, will be more able to sort out 
what is important, make necessary judgment calls, distinguish true needs for more in-
formation from better-safe-than-sorry approaches, and identify fruitful directions in the 
exploration of possible futures that is called design. (Löwgren & Stolterman, 2005, p. 
171) 

Even though the participants indicated an awareness that they do create frames, and that 
these have consequences, I suggest that it would be advantageous to recognize that to a 
greater extent in the different kinds of experiments they conduct. In Ester’s and Svea’s partic-
ipatory design workshops, for example, frames were created in the form of scenarios and 
problem statements, and became the premise for everything happening during the following 
sessions. In prototyping, the choice of materials, level of fidelity, purpose of the prototype, et 
cetera, might promote some possible moves more than others. It does not appear unlikely 
that these more subtle and implicit framing experiments affected how the design turned out. 

Turning to RtD again, we find some instances of this standpoint. Zimmerman & Forlizzi 
(2014) present two case studies of RtD, illustrating “how problems and project goals are con-
tinually questioned and reframed during the research process” (Zimmerman & Forlizzi, 2014, 
p. 179). They list scenarios, body storming, low-fidelity prototyping and design critique as 
methods used to this end—all embedded into an iterative user-centered process executed by 
an interdisciplinary team. In another study, Wakkary (2005) reports an experimental design 
approach explicitly centered around framing experiments. His method consists of “different 
forms of scenarios [including] role-playing, storyboarding, scripts/narratives, sketches, 
videos, and interactive works” (Wakkary, 2005, p. 70), as well as open workshops. He sug-
gests that all of these are frames that can be explored in different ways. Lockton, Harrison, 
Cain, Stanton & Jennings (2013) introduce an idea for describing observations of complex 
user behavior in the form of ‘if… then…’ heuristics, hoping to simplify how interactions are 
modeled.  

Many of these have been named during the interviews of this study, too. Table 2 summa-
rizes the methods mentioned in the findings of this study as well as those cited above, and 
proposes a categorization in terms of the different types of experiments: first, framing exper-
iments are those intended to represent insight about a certain aspect of the situation in some 
way, such as the user group, use cases and context. In generating any of these, a decision—
wittingly or unwittingly—is made to consider some aspects of the situation rather than oth-
ers. Others might be framing experiments in their design insofar as the way they are planned 
and used by the practitioner implies a specific frame. Second, during exploratory experi-
ments, a situation or technology is probed in an open-ended manner with the goal of estab-
lishing a better feeling for it, often in collaboration with users. And finally, move- and hy-
pothesis-testing experiments are utilized for evaluating design ideas.  
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The list presented in Table 2 should not be considered exhaustive. Rather, it is meant to illus-
trate how grouping methods like this not only clarifies their experimental character—thereby 
allowing to use them more focused—but might also point to related approaches. 

6.3 Intuition, Judgement and the Individual Practitioner 
Although not suggesting that practitioners work in a vacuum, Schön (2003), Löwgren & 
Stolterman (2005) and Nelson & Stolterman (2012) conceptualize them as rather self-cen-
tered actors who apply and hone their intuition and judgement for making decisions under 
uncertainty. Cross (2006) observed in his study of product designers that they rely on first 
principles in their work. One principle that became apparent in this study is a distrust in in-
tuition. While not denying that they have a gut-feeling, most participants were considerably 
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Table 2: Suggested methods for reflective HCI practice

Methods appearing both in this study as well as in related research are written in italic. Activities that are not 
related to HCI methods specifically, such as setting a target group, were excluded.

In this study In related research Other candidates

Framing 
experiments

• Interviews (in their design)

• Scenarios

Zimmerman & Forlizzi (2014):

• Scenarios 
• Body-storming


Wakkary (2005):

• Role-playing

• Storyboarding

• Scripts, narratives

• Sketches

• Videos

• Interactive works


Lockton, Harrison, Cain, 
Stanton & Jennings (2013):

• Behavioral heuristics

• Personas (e.g. Benyon, 
2014)


• Artifact Ecologies (Jung, 
Stolterman, Ryan, 
Thompson & Siegel, 2008)


• Rich pictures (Monk & 
Howard, 1998)


• Contextual inquiry (in its 
design; Beyer & Holtzblatt, 
1999)

Exploration • Brainstorming

• Prototyping for 

understanding materials 
• Prototyping for developing 

ideas

• Participatory design 

workshops

Zimmerman & Forlizzi (2014):

• Fieldwork

• Prototyping for 

understanding materials 
• Prototyping for developing 

ideas

• Participatory design 

workshops

• Fieldwork of the future 
(Odom, Zimmerman, 
Davidoff, Forlizzi, Dey & 
Lee, 2012)


• Role-playing with a magic 
thing (Iacucci, Kuutti & 
Ranta, 2000)


• Inspirational Bits 
(Sundström, Taylor, 
Grufberg, Wirström, 
Solsona Belenguer & 
Lundén, 2011)

Move- and 
hypothesis-
testing

• Prototyping for testing 
ideas


• Prototyping for evaluating 
designs with users


• Feedback workshops

• Design critique 
(Zimmerman & Forlizzi, 
2014)

• Prototyping for resolving 
conflicts in design ideas 
(Löwgren & Stolterman, 
2005)


• Prototyping for reducing 
uncertainty (Gerber, 2009)


• Prototyping for discovering 
unknown unknowns 
(Jensen, Elverum & 
Steinert, 2017)



less comfortable using it than one would expect after reading the more theoretical accounts. 
Furthermore, the interviewees were rather wary of the limitations of their knowledge. Their 
response, in most cases, was to consult users for learning about their needs and behaviors; 
and design alternatives were often merely suggested and then validated with, rather than im-
posed on, users. To be sure, this observation most likely is an artifact resulting from two as-
pects of how the study was designed. First, despite its turning out not to be present equally 
strong in all cases, my definition of the HCI practitioner included a human-centered attitude 
which was taken into consideration when recruiting participants. Second, the study was con-
ducted in Sweden, whose share in the ‘Scandinavian Tradition’ of HCI is considered to 
strongly advocate integrating users into the process (Bødker, 2006). However, given that the 
interest in the user is agreed upon by the majority of HCI practitioners (Lallemand, Gronier 
& Koenig, 2015; Putnam & Kolko, 2012), I would argue that the difference to other notions of 
the designer as indicated by the results is nevertheless worth pointing out. 

Generally speaking, the usefulness of intuitive expertise is not uncontroversial. Kahneman 
& Klein (2009) distinguish between areas of expertise with a high degree of luck, such as 
stock markets, as opposed to those that deal with complex, but fundamentally orderly situa-
tions, such as firefighting. They explain that in the former case, intuition does not perform 
notably better than random guesses, whereas in the latter, it can lead to highly skilled behav-
ior. In the way they have intuitions but constantly strive to validate them, HCI practitioners 
appear not to fit very well into this spectrum—at least with regards to problem framing activi-
ties within the project directly. However, there is another, more implicit side to intuition that 
can be found in the interviews. Schön (2003) argues that practitioners bring their own indi-
vidual background to how they first make sense of a problem, through what he calls seeing-
as. Cross (2006) further writes that: 

Designers appear to explore the problem space from a particular perspective in order to 
frame the problem in a way that stimulates and pre-structures the emergence of design 
concepts. In some cases, this perspective is a personal one that they seem to bring to 
most of their designing. (Cross, 2006, p. 71) 

The personal perspective is indicated in this study by the influence of the individual practi-
tioner on starting and initially framing a project, or selecting technologies. This leads back to 
the aforementioned risk of overly pragmatic problem framing. It became clear in the inter-
views that there was no shortage of ideas and curiosity on the side of the participants, but 
they also need to be given the opportunity for putting them to use. If this is not possible dur-
ing the project itself, efforts like Johan’s to provide individuals outside their companies with 
the means for less constrained exploration seem ever more important. 

6.4 Directions for Future Research 
Conducting research comprises a fair amount of problem framing itself, with all the positive 
and negative effects it entails. On the one hand, zooming in on a specific part of a situation is 
what makes it possible to study it. On the other hand, setting or exploring the frame slightly 
different also highlights other sides of the phenomenon. In this study, my goal was to get a 
broad overview about how HCI practitioners make sense of the problems they are facing, and 
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the study method was intended to accommodate this. As a result, the findings shed some 
light on experiences practitioners have, and allow relating them to existing research. Howev-
er, further research—applying a different frame—is required to determine how prevalent 
these experiences are on a larger scale. On a smaller scale, investigating one specific case 
more in-depth, for example through following one project for an extended amount of time, 
could be helpful to attain deeper insight about the specifics of what sometimes turned up as 
‘just trying around and seeing what works’. With the method of inquiry I used in this study, 
questions like these stayed rather opaque. Since my findings, for the most part, do not pro-
vide strong evidence for suspecting that the problem framing strategies of HCI practitioners 
are entirely different from those known from better researched areas, these should provide a 
good starting point for future research. 

7. Conclusion 
This study started with the observation that one of the central activities for practitioners of 
Human-Computer Interaction, just like many other professions, is to frame problematic and 
often wicked situations. The research question following from this was about learning how 
practitioners in the field of Human-Computer Interaction arrive at—and refine—their under-
standing of the problems they are addressing. Arguing that examining the use of specific the-
ories and methods alone does not explain how HCI practitioners tackle these complex situa-
tions, I established reflective practice and its concepts of framing, exploratory experiments 
and move- and hypothesis-testing as the theoretical basis for studying this question. With 
that as the foundation, I collected six case studies through semi-structured interviews in or-
der to learn about the strategies the participants applied in their projects. The data points 
towards a rather small set of approaches and methods which is used to support the (re-)fram-
ing of a problem in an often pragmatic and informal way, most prominently brainstorming, 
prototyping and participatory design workshops. Summarizing these results, I proposed a 
model depicting which method comes into play at which stage, and combined these with re-
lated research to show up additional possibilities that were not mentioned by the participants 
of this study. 

As an overall conclusion, the findings in this study harmonize well with what we know 
from better researched areas, such as the role of reflective practice in research through de-
sign or other design professions. The cycle of initial problem framing, experimenting and re-
framing as it is commonly described in accounts of these areas could, for the most part, be 
identified in HCI practice too. The findings indicate that what sets HCI practitioners apart 
from designers in these fields most clearly is their distrust in their own intuition, and the key 
role they attach to the user in response. The participants also reported a lesser influence on 
problem framing than expected, with factors like project management, client demand and 
uncertainty in the world imposing considerable limitations. 
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Appendix A: Interview Worksheet 

Appendix A: Interview Worksheet 
The following template was used during the interviews to capture some meta-data, guide the 
session and take notes. As the interviews were planned to be semi-structured, the order of 
questions in the ‘core’ section was only loosely followed and should be thought of more as a 
list of topics to touch upon. 

Introduction

Session • Codename: 
• Time and date: 
• Duration:

Information • Thank the participant for his or her time and participation

• Introduce the topic: How to practitioners frame problems 

• Agenda: Briefly walk through some formalities, then talk about your 

background before discussing the actual topic

Ethics • Audio-recording during the interview, will be transcribed and analyzed and the 
analysis will be published as part of my thesis


• Everything in this public report will be anonymized, details of projects will be 
removed if wanted, and nothing will allow identifying you or your company


• The raw data will be accessed primarily by myself, but it might be that my 
examiners at University need access in case there’s reason for them to believe 
that I did not work properly


• Interested in your honest opinion and nothing you say will be judged in terms 
of true or false, good or bad or anything like that


• Fine for you to end the interview at any point or tell me to exclude certain parts 
(such as sensitive information) from further processing

Consent (select) • Agreed to conditions: YES NO

• Allowed to use concrete examples in the report for illustration: YES NO

• Allowed to take pictures and use them in the report: YES NO

Ready? • Any questions before we start?

• [start audio recording]

Background

• Briefly describe your current position and the kind of work you do.

• Educational background?

• If not HCI: How did you get into HCI?

• Years of experience in the field?

Main Interview

General • Some examples of projects you’ve been working on? [goal is to learn about 
the nature of these projects, e.g. usability, understanding people, 
understanding situations, evaluating technologies, making technologies, 
innovating.]


• If the person works on more than one project at the same time: Can you think 
of a concrete example or challenge that represents your work well? 
[participants were asked to think about this beforehand]
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Initial framing • What, initially, was the reason to start the project? Goal?

• Did your perspective on any of the initial aspects change throughout the 

project? Why? Please explain!

Explorative experiments • How did you get the project started? Methods?

• How did you go about understanding the situation/requirements?

Move- and hypothesis-
testing experiments

• Do you remember what your first idea for a solution was?

• How did that idea evolve? Show me/explain! [did it stay the same, did it 

change in scope, framing, what about the problem description?]

• Which alternatives did you consider along the way? Which did you rule out? 

Was there anything you chose to not consider? Why?

Surprises • Do you remember anything unexpected that happened along the way?

• How did you deal with that? What was the effect?

Round-off

Do you actively reflect 
upon your work methods?

Do you consult theoretical 
work or textbooks?

Anything else you’d like to 
add?
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Appendix B: Example of Qualitative Content Analysis 

1. Creating Codes From Meaning Units 
Meaning Unit Condensed Meaning Unit Code

Ester: so the whole idea was to 
participatory design sessions was that 
we made scenarios, and based on these 
scenarios, we read them out to the 
participants, they had these and any 
other thing they wanted to use on the 
table [shows play-doh], as to react as we 
were reading the scenarios to them. so 
they could think aloud and just make 
anything. so for example at one point we 
were like, so you have this thing, i can 
show you the scenarios, … is that 
necessary?

The group came up with scenarios for 
how their product should be used but 
left key parts open for users to decide in 
a participatory design session.

Open-ended scenarios 
for participatory design

Svea: of course in time you also get 
used to exactly this user group. so in the 
another step i can assume, that since 
the decision was made like this before, it 
is a similar situation, so i don't have to 
consult the user directly. i can go with 
the decision from before even if it is not 
exactly the same situation. next time if i 
would have an age group of like 7 to 13 
in an environment outside i could copy a 
lot of that. and then i do the testing after 
that like, in retrospective.

If she has gathered some experience 
working with a similar user group in a 
similar setting, she gets an intuition for 
what might work even without talking to 
the user directly.

Develop feeling for a 
user group

Max: but then i also implemented if i got 
this unusual long message, because it 
happened fairly often, almost one in 24 
hours it came. like i think that is just a 
bug when the ultrasonic reader, it could 
be for instance a fly that flies, and you 
get a strange measurement or 
something like that. so i used the 
coloring scheme of that diode. to use, 
remove that information to the light, so if 
i use an led light i could set the tone or 
color on the light. so if it's green it's free, 
and if it's red it's occupied, and if it's like 
flashing red it could be the system could 
be broken, so you can tell the user so 
that “okay, don't rely on the system is 
broken” or fix it or call the support or 
something. yeah.

Some unexpected things happening in 
the environment of the design can not be 
clearly determined or predicted.

Unexpected/
unpredictable factors in 
the environment

Meaning Unit
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Johan: well we get kind of, i got a feeling 
for how the consultant business thinks 
about digital innovation. and that's 
basically, “we will only, we are most 
interested in getting money from 
customers. and if customers are 
interested in digital innovations and one 
that from us we will deliver it but if they 
don't want, we are not going to do any 
innovation work financed by ourselves” 
basically. we are waiting for someone to 
pay to include us in some kind of 
innovation activity. and, so, we were 
going to address just the it sector, and in 
order to create a lot of digital innovation 
that seems not the right way to do it. you 
must go to customers of the digital, the 
data consultants, in order to get 
something to happen. that was basically 
and insert from those workshops.

They learned in the seminars that 
innovation is mostly driven by customer 
demand, so they needed to expand their 
target group.

Change target group

Jenny: being 8 years in this business you 
kind of start to develop a gut feeling 
about things, and i can come up to a 
developer or product owner and say we 
should do it like this because i have a 
really good sense and this is the way to 
go.

With being in the business for several 
years, you develop a gut feeling about 
certain UI things.

Gut-feeling from 
experience

Rikard: you believe a lot of things you 
think a lot of things, but it's necessary... 
it's not... you're often very wrong. so 
that's where we started. we called a lot 
of companies we talked to a lot of 
people who searched for 
accommodation and renting out and all 
that, so that's how we started. i think i 
answered the question.

You always start with a lot of 
preconceptions that might turn out to be 
very wrong.

Preconceptions are 
normal, but often wrong

Condensed Meaning Unit CodeMeaning Unit
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2. Sorting Codes Into Categories and Themes 
Theme The Problem

Category Initial Framing Reframing Convergence

Codes Start with a problem statement Understanding can change 
problem framing

Pragmatic decisions within 
constraints

Theoretical research according 
to problem statement

New requirements after first 
test

Try a lot and go with what's 
possible

Pre-Studies Unexpected results from 
malfunctions

Roads taken and not taken

Target group determined by 
research

New requirements = new 
problems

Explore more in the future

Own understanding first, 
shared understanding second

Simplification through knowing 
more

Mostly decide by himself

Broad perspective through 
individual preparation

Facts from users and 
theoretical research

Testing alternatives with users

Understanding over building Constant validation with users Converge on ideas in user 
workshops

Compare to related products 
in the market

Evaluation while keeping 
authority

Dipping their toes

Learn about trends and 
practice

Different perspectives to get 
going

Familiarize with interview 
before details
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