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Abstract. In this paper we revisit emergent design and review five design 
oriented methodologies; action research, design research, controlled 
experiments, participatory design and ethnographic based approaches. Based on 
this review, we outline implications for the use of these methodologies in 
conjunction with an emergent design stance. Adopting such a stance is in line 
with both the exploratory way in which users embrace technology and the 
strong acceptance that agile software development approaches have had. It is 
therefore, we argue, appropriate that our research methodologies are adapted to 
embrace this change. 
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1 Introduction 

In this paper, we re-visit the notion of emergent design that surfaced during the 
eighties and nineties [1-3] and consider if popular design oriented research 
methodologies actually embrace this notion. The discourse on emergent design is 
based on emergent strategy [4] and the argument that design goals emerge from 
engaging in design activity [5] rather than as a part of planning.  

Rooted in the desire to develop software support for problem situations of 
increasing complexity – despite reports of breakdowns between users’ and 
developers’ mental models of the problem and designed solution [6] – the 
opportunistic nature of emergent design implies accepting the need for continuous re-
negotiation of design goals based on emerging and discarded requirements during the 
entire design process [1] as well as during use [7]. The past decade’s diffusion of 
agile software development approaches that rely on similar emerging and constantly 
changing requirements [8-10] provides additional support for the continued relevance 
for emergent design today.  

Our working hypothesis is that a nuanced review of presently popular research 
methods related to the design of information technology, in terms of emergent design, 
is relevant as such design oriented research represents a growing trend both within 
HCI and outside (e.g. in software engineering, information systems, and computer 
science). The reviewed streams of research include action research [11], design 
research [12], controlled experiments [13], participatory design [14], and ethnography 
based approaches [15-16].  
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At the center of our findings lies the argument that none of the reviewed 
methodologies embrace an emergent design stance despite the impact that this notion 
has had over the last decades. Using Lanzara [17] as a classification system for the 
approach to design taken, we can see that (1) controlled experiments tend to view 
design as functional analysis and verification of this analysis, (2) action research and 
design research view design as a problem-solving exercise, while (3) participatory 
design and the ethnography based approaches primarily view design as an exercise in 
understanding the problem-setting.  

Based on this argument, we initiate a discussion of the fundamental aspects that 
adapting current design oriented research methodologies may rely on in order to 
embrace emergent design. We also provide de facto examples of studies that – 
explicitly or implicitly – rely on emergent design already, despite the limited 
methodological capabilities in our current view of the research methods. These 
examples, together with our fundamental aspects of emergent design, represent a 
contribution towards development of design oriented research methodologies. 

2 Design and Sensemaking 

The use of agile methods in software development has become popular for many 
organizations (and their customers) in the last decade. These methods are 
characterized by incremental refinement of requirements and functionality with a high 
emphasis on small and frequent deliveries to capture the true problem or potential of a 
system, as well as on the creative abilities of designers to respond to change [8-10]. 
Such gradual refinement of goals, requirements, and design is neither new, however, 
nor restricted to software engineering research. For instance, Gasson [1] provides a 
useful model for the situated and evolutionary learning activity that design entails 
(Fig 1). 

 

Fig. 1. The emergent design process. Adapted from [1]. 

The implications of such emergent design, as [1] refers to it, is that goals 
constantly evolve as the understanding of the design improves. The actual path of the 
design holds more complexity ― and is much longer ― than it is perceived by actors 
external to the design process. Her model is founded on fusing the concept of 
emergent strategy [4] with the argument that design problems and goals emerge from 
actively engaging in design activity [5], rather than as a part of planning. This view of 
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design goals and problems as emerging aspects recognizes that designers (as all 
human beings) are guided by what makes sense in the specific context of activity, and 
use partial plans to justify action-taking, given the specific resources available [18]. 

The inherent subjectivity in design problem investigation, Gasson [1] argues, is 
linked with the notion of ‘opportunism’ in design [2-3]. Such opportunistic design 
aligns well with prototype and evolutionary systems development through the open 
stance towards ‘learning-by-doing’ [19]. This is further developed by [20] using the 
concept of ‘reflection-in-action’, signifying such reflection-in-action as purposeful 
and relying on tacit knowledge for execution. Gasson [1, p. 132] concludes (emphasis 
provided by the original text): “The critical processes of design thus become the 
exploration, representation, sharing and evolution of partial, emergent design goals 
and the inductive assessment of when a satisficing solution has been reached.” 

As a result of the opportunistic view on design, emergent design is in contrast with 
the three archetypical views that Lanzara [18] identifies where design is viewed as 
inherently rational. This matches well with current literature such as Bannon [21], 
Bødker [22], and Yoo [23], who discuss the implications of information technology 
increasingly blending into everyday life. This blending of use situations results in 
constantly changing interactions with designs, where the user focus goes beyond a 
single artifact (or even just a few artifacts at a time). As a result, users re-negotiate the 
use pattern and usefulness of an artifact beyond the capability for designers to control 
[24].  

Our designs subsequently become tools for sensemaking of the world itself as well 
as the artifacts we interact with within this world. This exploratory stance towards 
designs and their situated meaning in the world means that designers hold a great 
responsibility towards the impact of their designs, despite their lack of control over 
end user sensemaking and use patterns [24]. In simpler terms: designing is coupled 
with responsibility for the end user impact as designs over time inevitably will be 
used beyond the intentions of the designer. It is subsequently naïve to expect any 
design to be solely good (or bad).  

On the flip side of this challenge lies the opportunity for novel designs to be 
created if the designer follow and makes use of the situated impact (good and bad) 
that their designs have. It is noteworthy, however, that the understanding of this 
impact will increase over time, i.e. not only as part of a brief evaluation period. 
Leveraging emergent design opportunities thus requires designers to move away from 
a design-time focus only and into a use-time focus as well. Opportunism in design [2-
3] should therefore be viewed as an expression of mediation, i.e. the creation of new 
meaning through the rich (read: extensive and real-world) use of designed artifacts. 

We therefore arrive at two components of emergent design. First, during design-
time, we have the process of continuous re-negotiation of the design path based on 
emerging and – depending on the situational relevance – discarded requirements that 
leads to gradual changes in terms of the design goal. Second, during the use-time of 
the artifact, we note that embracing an emergent design stance implies viewing 
opportunism as an expression of mediation, and that this mediation is better 
understood over time rather than as part of a brief (in relation to the lifetime of the 
design) evaluation time.  
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3 Design Oriented Research Methodologies 

In this section, we present a summary of five streams of research that are commonly 
used to guide and assess designed artifacts: action research), design research, 
controlled experiments, participatory design, and ethnography based approaches. 
These will later be discussed in relation to Lanzara [17] and the capabilities for 
supporting emergent design from a process and mediation perspective. 

3.1 Action Research 

Rapoport [25] describes that the sociology and psychology roots of action research 
come from a post World War II era of multi-disciplinary motivation for collaboration. 
This explains the fundamental desire of action research to leverage cross-disciplinary 
skills and contribute to both practitioners and researchers in their respective problem 
situations [25-26].  

Action research is characterized by the use of multiple iterations as a mechanism to 
combat the challenges of serving two masters – practice and research – and the 
careful negotiation of interests this implies [11][27]. Through iteration, cumulative 
research data about specific units of analysis in different contexts is collected, which 
means that findings are strengthened by building on the results of previous iterations. 
Using multiple iterations thus allows the scope to gradually increase, so that results 
may be tested in additional organizations to improve validity of findings [27]. Beyond 
the cyclical process, action research is also recognized by its rigorous structure, 
collaborative researcher involvement, and primary goals of organizational 
development together with scientific knowledge [28]. Within what today is known as 
canonical action research [11], practice and research goals are furthermore considered 
of equal value. 

Canonical action research uses five phases and is executed in one or more cycles, 
where each cycle contains all five phases: diagnosing, action planning, action taking, 
evaluating, and specifying learning [11][28]. Diagnosing refers to the joint (researcher 
and practitioner) identification of situated problems and their underlying causes. As 
an outcome of this phase, theoretical assumptions are developed about the practice 
situation and problem domain. Action planning refers to the process of identifying 
interventions that can help resolve the problem situation, while action taking is the 
implementation of these interventions as change actions or system changes. In the 
evaluation phase, the interventions are jointly assessed by researchers and 
practitioners in relation to the problem that was originally specified. Finally, 
specifying learning refers to the ongoing process of documenting and synthesizing 
learning outcomes of the entire action research cycle.  

3.2 Design Research 

Design research been recognized within information system research as means to 
increase the effectiveness of IT systems and to solve existing business problems [29]. 
Design science research has been discussed and evolved in other domains, however, 
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e.g. the natural science domain [30]. The iterative flow of design science research 
involve getting to know the problem – where the problem may originate from practice 
but must add knowledge to the research community through a solution proposal – a 
tentative design based on this proposal, development, evaluation, and conclusions that 
are then fed into the next iteration of design. 

Seven guidelines for design science research have been proposed [12]: (1) design 
as an artifact, e.g. a construct, model, method or instantiation, (2) problem relevance, 
e.g. development of relevant solutions to important business problems, (3) design 
evaluation, e.g. definition of rigorous evaluation methods, (4) research contributions 
of a verifiable nature, (5) research rigor, e.g. rigorous methods for construction and 
evaluation, (6) design as a search process utilizing available means, and (7) 
communication of re-search in a way that speaks to technology as well as 
management oriented audiences.   

Peffers et al. [31] outline six activities as part of the research process to follow 
when conducting design science research: (A1) identify problem and motivate the 
importance, (A2) define objectives of a solution, (A3) design and develop the artifact, 
(A4) demonstrate in suitable context that the artefact solves the problem, (A5) 
observe how effective and efficient the artefact is, (A6) communicate the result in 
scholarly publications as well as in professional publications. Research can start from 
one of the four first activities, while evaluation (A5) and communication (A6) iterates 
back to either aA2 or A3. 

3.3 Controlled Experiments 

Controlled experiments recognize that the ability to solve problems evolves over time. 
The evolution is based on experiences and knowledge that are built into models. 
These models are validated and verified by experiments, empirical evidence, and 
critical reflection with the goal of applying the models on new problems and solutions 
[32]. It has since played a large role in for instance software engineering [33-34]. 
However, controlled experiments are also widely used within HCI, particularly to 
evaluate interface designs and interaction styles, in order to understand the cognitive 
processes when the user interacts with a design [35]. 

Simplified, the general idea of controlled experiment is to be able to answer what 
happens with variable Y if variable X is changed. Controlled experiments in software 
engineering can be of four different types [36-37]: (1) experiments, i.e. the 
introduction of an intervention to observe its effects, (2) randomized experiment, i.e. 
the experiment units are used in a randomized order or the condition of the 
experiment is randomized, (3) quasi-experiments, i.e. where conditions are not 
randomized, and (4) correlations studies, i.e. observations of the direction and 
strength of relationships between variables. A core principle of controlled 
experiments is that they must be replicable, either in a very similar context or in a 
slightly different setting to expose if the results are valid for other contexts than the 
original.  

To conduct a controlled experiment there are four activities to perform: (1) define 
the objectives of the experiment, (2) make experiment design, (3) execute the 
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experiment and (4) analyze the data from the experiment. The experiment design is a 
detailed plan of states and conditions that dictate the parameters of experiment 
execution, as well as the variables to explore and which roles these variables have. 
The objective of the experiment design is to allow as much data and knowledge as 
possible to be generated from the experiment with as few experiment repetitions 
(instances) as possible [38].  

3.4 Participatory Design 

Participatory design is an approach where stakeholders are actively involved in the 
design process. That is, those individuals that have to adapt to the introduced change 
should be a part of the decision making [39]. The core principles of participatory 
design are [40]: (1) participants are experts in their own field, (2) all participants must 
be able to express their opinions, (3) groups composed of a diversity of people 
guarantee good design solutions, (4) democracy in decision making, and (5) 
participants are engaged in changing their own work environment. It is rooted in the 
democratic movement in Scandinavia during the seventies.  

Tools and techniques are an essential part of participatory design projects. The 
techniques provide ways of revealing the relationship between work and technology, 
and mediate the descriptions of current and future work scenarios [39]. These tools 
and techniques can be used in different phases of the development cycle. Examples of 
tools and techniques are ethnographic methods [41-42] where the purpose is to 
understand users’ work activities. Ethnographic methods involve visits to the 
workplace to make researcher understand the rich context of the actors in the 
workplace. For instance, contextual inquiry [43] is applied to help the users articulate 
their work practices. So called card games [41] may be used to analyze tasks and 
designs. The cards represent events within a system, a work-place event, or a user 
action. To make the users elaborate on problems and create visions of the future, 
Löwgren and Stolterman [44] outline ‘future workshops’. This technique has three 
phases: critique, fantasy and implementation. Finally, a well-known technique is the 
use of mock-ups [45] that give users a way to explore and visualize the future by 
experimenting with new design proposals. These mock-ups may then be combined 
with other forms of prototyping that involve users and developers to collaboratively 
achieve familiarity with possible future artifact designs.  

3.5 Ethnography Based Approaches 

Ethnography based approaches have researchers enter the work environment with a 
probing and explorative attitude instead of trying to find quick answers to predefined 
and detailed questions [44]. Ethnography is founded in anthropology and with further 
roots in sociology. The approach is based on first-hand experience of the researcher 
who is directly involved in the studied setting [46]. The principles of ethnography are 
[15]: One, that the study must be conducted in a natural setting as people have 
restricted capabilities to express how they do their work; what you do often differs 
from what you think you do. The researcher therefore must study how the people 
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actually do their work. Two, the researcher must try to get a holistic view of the 
setting to be able to see how things fit together and to ensure a complete 
understanding of what is going on. Three, the approach is mainly descriptive, but  
the researcher my point out problems and suggest potentials for change. Four, the 
situation is described in a way that is relevant and understandable to the people in  
the work place, i.e. the researcher must advocate the perspective of the actors within 
the problem-setting. 

To execute ethnography based studies there are several techniques to use [15]: 
observations, interviews, self-reporting techniques (such as the use of diaries), remote 
data collection, video, observations, and researcher analysis of artifacts that the actors 
interact with. Such artifacts are studied to understand the role of the material to the 
actor.  

4 Implications 

After the summary presentation of the five popular design oriented methodologies 
above, we will in this section classify them use the Lanzara [17] archetypes of design. 
This allows us to make two types of reflections: One, what design stance that each 
research process promotes, and two, what the implications are in terms of emergent 
design support within the reviewed methodologies.  

4.1 Design Stance Promoted 

The first type of design that Lanzara [17] describes is when design is used as a vehicle 
for functional analysis. This implies that the design is the result of a rational process 
for achieving specific known goals. The second type of design, Lanzara argues, is 
when the act of designing and artifact produced acts as a catalyst in a problem-solving 
process. The design of an appropriate solution is in this case formed by identifying 
context cues from the problem situation that show the inherent structure and external 
dependencies of this problem, in order to guide the design of the artifact (or system). 
In the third type of design, where the design is coupled with the problem-setting, 
Lanzara argues that a rich understanding of mixed interests that actors have of the 
problem-setting may form a strong foundation for the design. This implies that once 
all actors’ interests are well known, an appropriate design will emerge through this 
rich understanding of the problem-setting. 

Using Lanzara [17] as a classification system for design approach analysis, the 
reviewed methodologies may be categorized as follows. Controlled experiments tend 
to view design as functional analysis and verification of this analysis, i.e. in 
accordance with the first of Lanzara’s design views. This is visible as controlled 
experiments focuses on the testing and verification of hypotheses embedded in the 
design, rather than the design process to use in order to reach the final design. In this 
regard, controlled experiments – from a methodological perspective – have an 
uncontrolled development process where the functional analysis and rational 
deductive reasoning guides the design, rather than methodological principles for 
designing.  
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Meanwhile, action research and design research view design as a problem-solving 
exercise, and thus matches the second of Lanzara’s design view. These methodologies 
both start from a well-known problem and mapping designed solutions to the effects 
that this problem has in the context where it appears, and the external dependencies 
that this problem is bound by. To achieve this, they both promote use of iterations to 
form guiding principles for the design that may be implemented in practice and 
inductively evaluated.  

Finally, participatory design and the ethnography based approaches primarily view 
design as an exercise in understanding the problem-setting, i.e. the third viewpoint on 
design that Lanzara outlines. Closely related, participatory design and ethnographic 
based approaches place a particular value on understanding the mixed interests of 
actors within the problem-setting. Through elaborate studies of these – with a more 
involved researcher in the case of participatory design – both methodologies strive 
towards making sense of the interaction patterns first and foremost. Once this is 
achieved, potential design opportunities that emerge from this understanding may be 
considered. Due to the focus on a rich researcher/designer understanding of the mixed 
interests and complex interaction patterns within the problem setting, both 
ethnographic and participatory design research tends towards a rational approach to 
the design process, where designers are cautious with introducing changes that may 
upsetting the mixed interests of the actors in the problem-setting. 

4.2 Emergent Design Support 

As argued by Gasson [1], an emergent design stance rests on different foundations 
than the three types of design that Lanzara [17] outlines. An implication of our 
reviewed methodologies support Lanzara’s design types is that the design oriented 
methodologies that are popular to use do not – as they are presently described – 
support an emergent design approach. In other words, this is the case despite the early 
recognition of emergent design and the present day examples of practice and research 
embracing agile software development which bears considerable resemblance to 
emergent design. A relevant question to ask then, is if there are examples of de facto 
use of emergent design in studies that adopt the reviewed research methodologies, 
despite the lack of formal adaptation and clear recognitioning of the fundamental 
change in the view of design that this implies? 

To answer this question, we must first consider where this fundamental difference 
between emergent design and Lanzara’s design types lies. Gasson [1] stresses 
emergent design as situated and evolutionary learning – two aspects that could be 
interpreted as in line with the second and third view of design that Lanzara [17] 
presents. In action research and design research, the learning process is part of the 
iterative and gradual extension of the research focus, continuously situated in the 
problem-situation they are addressing. Additionally, in ethnographic and participatory 
design research, the situated learning is the context in which the actors of mixed 
interest interact and that the researchers strive to promote and improve. The similarity 
between these may be the reason why we see examples of research that implicitly 
have adopted emergent design. However, the core difference that separates them from 
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emergent design is the context in which Gasson [1] argues, relying on Guindon [2] 
and Khushalani et al. [3] as she frames emergent design as rooted in opportunism. 
This opportunistic framing embraces that the design path and goal will change as part 
of the process, contrary to the rigorously planned approaches of action and design 
research that invite such change only under carefully controlled circumstances. It also 
implies that action-taking (i.e. designing and re-designing) is continuously coupled 
with the changing world and the impact this change has on the problem structure itself 
and the problem-setting, rather than viewed as stable enough to first develop a rich 
understanding and then develop a design as in ethnographic and participatory design 
research. We therefore see control stand against flexibility in design path and goal, as 
well as rich insight against opportunistic tinkering.  

In a similar fashion, controlled experiments could be argued – through repetition of 
experiments – as a process of evolutionary learning and thus similar to emerging 
design. However, here the obvious difference lies in controlled experiments not being 
situated in the very world that the testing is trying to predict the impact of. Certainly, 
a key element in good controlled experiments is the relevance of the experiment 
setting, but it is inevitably an approximation and the very nature of the ‘controlled’ 
element is that a number of variables are assumed to be stable. This explains why 
controlled experiments hold a deductive – rather than an inductive (the other four 
research methodologies) inference style as results are extrapolated and analyzed. The 
very nature of controlled experiments therefore deals with snapshots of time and the 
impact that designs have under the specific parameters that the experiment assumes, 
rather than extended real-world use.  

This leads us to answering the question we posed above – are there examples with 
de facto use of emerging design using these methodologies already? While it was 
outside the scope of this paper to conduct an exhaustive review of all five research 
methodologies, we are comfortable to answer ‘certainly’ although perhaps not for all 
our reviewed methodologies and with varied levels of intentional use. For instance in 
controlled experiments, we could not find any studies that embraced emerging design 
– possibly as a result of the greater focus on evaluation rather than the design process 
itself. In action research, however, the work by McKay and Marshall [47] suggests 
smaller and continuous iterations within the canonical process, while Olsson [7] 
actually includes an emergent design perspective as he develops exploratory action 
research as an extension of the canonical action research process. Other examples 
include the persistent ‘living labs’ (cf. [48]) where the process of participatory design 
no longer ends with the deployment of the new information system. Instead, the user 
involvement and participation goes beyond that point [16][49] to be able to keep the 
software tuned with the context over time.  

Rather than rejecting currently favored design methodologies, we argue for them to 
be formally adapted to embrace emerging design instead – in particular as several 
studies implicitly and de facto are doing this already and could be used to guide such 
adaptation. It is, after all, not a surprise that our research environment faces changes 
as part of the also changing use-patterns of designs.  

As part of an opportunistic stance comes the willingness to make abductive 
inferences, rather than only inductively or deductively test what we already know 
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exists. Based on what Apellicon erroneously translated from Aristotle, and Peirce [50] 
later corrected, abductive inference is an important complement to inductive and 
deductive inference [50, p. 171]: “Abduction is the process of forming an explanatory 
hypothesis. It is the only logical operation which introduces any new idea; for 
induction does nothing but determine a value, and deduction merely evolves the 
necessary consequences of a pure hypothesis.” However, Peirce [50] recognizes that 
there is still a distinct role for all three types of inferences. Deduction proves 
something that must be, while induction shows something that actually is, and 
abduction suggests what may be. This leads us to our final argument that emerging 
design should welcome abductive inferences as a natural part of the opportunistic 
stance it holds. Without exploration of what may be, new and novel design paradigms 
are likely to be few and far apart.  

5 Conclusions 

In this paper, we set out to revisit emergent design and consider if current design 
oriented research methodologies actually embrace this notion. Emerging design is by 
nature opportunistic and addresses the need for continuous re-negotiation of design 
goals based on emerging and discarded requirements during the entire design process. 
Our contribution of this paper lies in the recognition that current research 
methodologies do not embrace emergent design, and a discussion of the implications 
that adding such a perspective would have.  
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