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Abstract  To enhance the relevancy of educational research findings, a research approach
known as design research has gained influence. This approach is described as complex, but
no satisfying explanation of this complexity has been provided. In this paper we question why
design research is complex by nature. Following a longitudinal case conducted by the third
author, we argue that design research in educational sciences (EDR) necessitates balancing
three different motives and accordingly, three epistemic practices: (1) educational research,
(2) educational design, and (3) educational change. An analysis of challenges in the case
study shows the difficulty for the EDR researcher to understand and disentangle underlying
motives during the research process, but also the difficulty of dealing with different, easily
conflicting research positions, resources, quality rules, time frames, audiences, and products.
The identification and description of three epistemic practices offers a framework with which
difficulties of EDR can be understood and anticipated.

Keywords Design research - Methodology - Complexity - Epistemic practices -
Activity theory

Educational research has been criticized for its lack of impact on practice. According to the
National Research Council of America (2002, as cited in Broekkamp and Van Hout-Wolters
2007) there is a ‘sharp divide between educational research and the practice of education in
schools and other settings’. Some have argued that this is due to a lack of communication of
the results of research (e.g., Tenkasi and Hay 2004), others argue that it is caused by a primary
concern with theory-oriented research that can be seen within most of research methodology
in the social sciences up till the last decade (Verschuren and Hartog 2005).
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As a possible solution to bridge the gap between educational research and practice, a
new methodological approach was introduced focusing on so-called ‘design experiments’
(Brown 1992) and ‘design science’ (Collins 1992). Since then, this approach has received
growing attention (Sandoval and Bell 2004). Other names have been introduced such as
design experimentation, design-oriented research and design-based research (Design-Based
Research Collective 2003). One of the main motives for initiating design research in educa-
tional sciences stems from the desire to increase the relevance of research for educational
policy and practice (Gravemeijer and van Eerde 2009). As Engestrom (2007) noted, design
research in educational sciences has shifted the focus of attention from isolated individuals
to entire learning environments or learning ecologies. Along with this shift, researchers have
started to realize pedagogical interventions in educational practices in order to study in situ
the workings of particular theories. Collins et al. (2004) mention that design research meets
the needs of educational research to address theoretical questions about learning in context,
that is, to study learning phenomena in the real world and go beyond narrow measures of
learning.

Despite being a promising method by increasing the relevancy of research outcomes,
design research has its own idiosyncrasies, much of which still need to be uncovered. Collins
et al. (2004) point to the difficulties arising from the resistance of real-world situations to
experimental control, the large amounts of data arising from a need to combine ethnographic
and quantitative analysis and comparing across designs. Engestrom (2007) has recently crit-
icized discourse on design research that, according to him, tacitly assumes that ‘researchers
make the grand design, teachers implement it (and contribute to its modification), and stu-
dents learn better as a result’ (p. 369). Though several design studies are indeed presented
in such a top-down and linear view (clear and distinctive roles, the researcher determining
the ‘end points’ for the design experiment), we believe that a lot of design researchers in
praxis act differently. In most reports of design studies, researchers refer to their exploration
of contextual contingencies of the field and to their efforts towards agency and ownership by
the professionals who are directly involved in educational change (e.g., Cobb et al. 2003).
These efforts move beyond the classical research tradition that assumes laws of linearity in
research and objectivity of the researcher.

However, it has been pointed out that design research is an inherently complex research
approach (Collins et al. 2004). The Design-Based Research Collective (2003) stressed that the
design researcher faces an important tension: the coupling of empirical research to design,
and complications which arise from sustained intervention in messy situations. In a simi-
lar vein, Engestrom (2007) describes interventions as ‘contested terrains, full of resistance,
reinterpretation and surprises from the actors’ (p. 369).

In this paper we question why design research in educational sciences is complex by
nature. Understanding the complexity of educational design research (referred to as EDR
in the remaining of this article) is a first step in arriving at appropriate methodologies. The
answer we provide to the question in this article consists of three claims. First, we argue that
there are three different motives embedded in design research, namely: conducting research,
creating a usable design, and establishing sustainable change in the field. Second, we argue
that these motives represent three different epistemic cultures, that is, three different cultural
traditions regarding what are appropriate ways of reasoning and what results are to be pro-
duced. Third, we argue that the three culturally informed motives partly contradict, leading
to challenges for the design researcher in ongoing decisions.

As departure for our claims, we present a longitudinal case of EDR conducted by the third
author of this article, who we refer to as Ilya. As it concerns a 6 year long
PhD study, it reflects an elaborate longitudinal learning process about the complexity of
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educational design research. We believe this case to be prototypical, as many educational
design researchers recognize the complexity of the research process. We will draw on inter-
view data and reflective notes in which the educational design researcher elaborates on her
educational design research, as well as on some typical artefacts which have been developed
and used.

In what follows we will first introduce the research of Ilya and describe several recurring
challenges that were faced during the research process. Following, we discuss how Ilya pur-
sues three motives simultaneously, describing how these rely on different epistemic cultures
that tacitly inform the local and ongoing decisions that are made. We offer a systemic char-
acterization of the different epistemic cultures using the activity system model as analytic
model (Engestrom 2000). Doing so, we are able to lay out the inherent complexity of design
research. We will further suggest that the only way to perpetuate this type of research in an
enriched way is to be aware of and transparent about a multi-perspective approach.

1 The design study conducted by Ilya

Ilya started her PhD study in 2003 and her thesis was published in 2010 (Zitter 2010). With
a background in ICT and user system interaction, she already had extensive experience as
consultant ICT and organizational change. At the same time she was rather new to conduct-
ing research. Following her research process throughout 6 years shows a learning process
common to every PhD student (e.g., ‘based on what I know now I would have done things
differently’). Our interest is not in describing or understanding this learning process per
se. Rather, the learning process of Ilya offers a window to the complexity of the nature of
educational design research.

Ilya’s PhD study aimed at improving competence based, ICT supported learning envi-
ronments in higher professional education by means of ICT. The motive for this research
was, in her wording, not to ‘gain knowledge for the sake of knowledge’, but ‘to solve real
problems’ that were faced in higher professional education. Higher professional education in
the Netherlands still experienced a lot of problems with the competence based curricula they
had established recently. Both students and teachers experienced different difficulties, and
the intention of Ilya was to explore how to optimize current initiatives in competence based
education. In doing so, she aimed at deriving solutions that were both scientifically grounded
and practically relevant. Her PhD study consisted of three successive design cases in different
educational settings, mainly situated in a Dutch University of Applied Sciences with about
35,000 students in total. The design cases concerned three student courses: one eight-week
course for 32 students in the Health Care Faculty in collaboration with an accelerated medical
program of an Academic Teaching Hospital, two subsequent years of an, eight-week course
in the Faculty of Communication and Journalism for respectively 125 and 175 students and
one course with a duration of half a year for 26 students in the Faculty of Natural Sciences and
Technology. Ilya and her colleagues reported on the findings of the three studies in various
publications (Zitter et al. 2009, 2010, 2011).

1.1 Recurring challenges
Ilya faced several recurring challenges during the research process, relating to respectively

establishing authority, managing time and sequentiality, participating and observing, recon-
structing the conceptual development and addressing audiences. In the following we describe
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each of these challenges, which, as we will describe later, reflect how she pursues three dif-
ferent motives.

1.1.1 Establishing authority

A first challenge that Ilya faced in her research process was gaining a certain authority within
the field of study. Especially in the first case that she investigated, she felt she did not have
the position to make suggestions for improving education. In one note about the first phase
of her research she formulated this issue as follows:

First of all, I was simply added to the team, so I also lacked sufficient status to give such
advice to begin with. Hence, when I did give advice, I had to wait and see if my recom-
mendations would be incorporated or not. So to some extent this particular design process
took its turn without me.

With ‘sufficient status’ she referred to having the possibility to influence the field, being
someone who is approached for specific questions and to whom one listens to. She stated
that she could easily provide suggestions, but making these suggestions really matter to the
people you address is something else.

Comparing the first and her two later design studies, she learned that a crucial aspect in
achieving such a position is the introduction and beginning involvement in the field of study.
In the first case she was part of a larger team of educational advisors who seemed to have
more seniority in the field of study, which was the health care domain. This was partly due
to her being in the ‘formal’ position of a PhD student, despite having years of experience as
and ICT and organizational change consultant. She also noticed that the most respected edu-
cational consultants had already spent a longer time in the educational contexts in question,
in which they managed to build up relations and experience in the field. She realized then
that gaining authority is a process that requires time and participation in the field. With this
in mind, she managed to achieve a sense of authority both in the second and third case, by
investing more time and simply by ‘being there’ and starting to make herself useful in daily
practice whenever questions or problems arose. She described this process as follows:

I had decided based on my first case study that a better approach was to start with observ-
ing. In the first case I started designing immediately, or I should say the improving and
researching. I tried to do that all at once. I noticed that was not as effective as I had hoped,
so I told them I would first come to observe in this context. But active, in the sense that
they would involve me at all times, and that I was allowed to join in everywhere. That I
would sit in at all teachers’ meetings, and that I’d have access to all documents. All those
sort of things. So, I only wanted to not be active during the teaching itself. There I would
be a kind of fly-on-the-wall, observing the teaching. But, next to that, I'd be available
for discussions. That is in fact how I presented myself there. I just walked around, into
teachers’ offices to ask all sorts of things. In that way, I got to know everyone and they got
to know me. That’s when they started to ask questions.

In addition to such an informal part in which one creates relationships with those people
who will be directly involved in educational changes, she realized that gaining authority also
requires a formal recognition and acknowledgement by the managers of the organizational
units in which the studies took place. All in all, she sought authority at three levels: the level
of institutional policy makers, management and teachers (including coordinators).

The second case study mentioned above was a spin-off of an informal talk with a teacher/
coordinator she knew from an internal organizational platform concerned with educational
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innovation. When the teacher/coordinator described the courses in his department, Ilya
became interested and asked whether she could come and visit his department. From there on
she started with visiting and talking with different teachers and coordinators about the way
their course was set up, collaboratively reflecting upon how it could be improved. This way
of getting involved in the educational context to be studied allowed her to depart from a good
relationship and shared interest with the teachers and coordinators, assuring their willingness
and input in cooperating in the design study. However, in order have a complete sense of
authority, she asked her own director to mention her research in his meetings with the faculty
director. Doing so, the faculty director was aware of the research being conducted. After this,
she experienced that her research study was recognized as being potentially worthwhile to
support.

1.1.2 Managing time and sequentiality

A second challenge Ilya faced recurrently was deciding about the timing and sequentiality
of her research actions. For one, she found it difficult to align her research actions with the
actions of the teachers and coordinators with whom she worked. One explicit example of this
challenge can be found in the first case study. She approached the first case according to what
she perceived as a common order of steps in doing design research. First, she started with
gaining scientific insights. She did so by systematically scrutinizing the literature, selecting
a certain theoretical model and by conducting a Delphi study in which experts were ques-
tioned about how this model could inform educational practice. This should have formed the
basis for formulating design principles, which she aimed to evaluate by implementing these
in educational practice. In the meantime, she kept visiting the meetings with the teachers
and coordinators involved and informed them about the research process. However, about
half-way in the process of the Delphi study, she was confronted with a more or less final draft
of the educational design that was developed by the teachers and coordinators themselves.
This design did not closely relate to the theory she departed from or the design principles
that she was about to develop. Whereas her intention was to come to a theoretically well
grounded set of design principles to move education practice ‘in the desired direction’, she
encountered the value in educational practices to have things prepared on time, and to pre-
pare this in line with what they perceived as the main targets. [lya deduced that the main
theoretical concepts embedded in the design project and her design approach (e.g., concepts
of ICT-supported multi-professional learning) did not seem as relevant to the teachers and
coordinators.

Like in the first case I really tried to execute the Delphi study first, which gave rise to
research results. Or, one could do a literature search, and that literature search...well, all
those elements would end up in the curriculum design, making it grounded [i.e., scientifi-
cally]. Then you’d measure the effect of that design and so on. I let go of that. [...] It was
too much; no one in the educational setting was holding their breath for that.

On the basis of this experience, she concluded that it was not the best approach to sys-
tematically work from theory and derive ideal targets with which you start informing and
designing educational practice. She concluded, in a similar vein to gaining authority, that
she should not work as an expert in isolation preparing ‘the ideal design that is scientifically
grounded and based on theory’, but instead, start from connecting with the teachers and
coordinators in the context of their daily practice and their interests.

Following up her intention to start from daily practice in the second and third case
study, she found that the sequentiality in her design studies came to be dependent on the
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particular culture of the department in which she conducted research. In the second case,
desired changes in the education sort of evolved over time Ilya, whereas in the third case,
the educational design followed from a more predefined and linear process of designing,
implementing and evaluating. Both approaches fitted the interactional culture of the faculty.
She described this as follows:

Sanne (interviewer): Well, did you use the same approach as in your second case?

Ilya: They were a bit more organized at the Faculty of Natural Sciences and
Technology. They have the explicit project approach of “first design
the curriculum, then implement it”, whereas the other faculty...there
everything just intermingled ....There, I’d sit for a day and I learn
from someone: “oh, we are about to discuss this and this”. And I'd
quickly sit in to join in on that discussion. Whereas in this context the
meetings were planned. There was an planning and a project manager,
who’d invited me for all meetings and I would sit in on those. So, |
was involved in the complete preparation from the start.

The timing and sequentiality was not only an issue with respect to the research steps within
each case, but also an issue that she faced in the process of selecting and ordering the three
cases. From the perspective of the iterative character of design research, Ilya’s deliberate
intention was to use the results of the first case as input for the second case, hence, conduct-
ing the case studies one after the other. However, she describes how this linear process was
partly artificial, since it forced her to finish the case study already after one round of design,
whereas she would have preferred to go back to the course at hand the next academic year to
see whether the educational changes had remained or could be further improved. However,
this latter was not possible, given the time that was available for conducting each case study.

Ilya: This was the second. And the third was about to start in September. So I could
squeeze in another one between September and January...which meant searching
for another case based on pragmatic arguments.

Sanne: What are these pragmatic arguments?

Ilya: That the timing is right. As it could not interfere with the other case study, because

I wanted to go back to that context at any rate.

Follow-ups in each case simply extended the formal time frame of Ilya’s research project.
Consequently, she was forced to make a compromise in the amount of time and iterations in
the different case studies.

1.1.3 Participating and observing

During the final writing stage of her PhD project, additional challenges emerged. One con-
cerned the determination of what was considered to be ‘data’. Her descriptions of the field
work reveal that Ilya had spent large amounts of time visiting and observing the sites. Guba
(1981) argued how such a process of prolonged engagement and persistent observation allows
the teachers to get adjusted to the researcher, and is a way for the researcher to recognize the
central issues at stake. At the same time, one can argue that the more time is spent in various
situations in the field, the more complex it becomes to determine your role and the effects of
your presence.

Asking her about how she engaged in the field and gathered data, it becomes clear that
Ilya explicitly distinguished between ‘formal’ versus ‘informal’ contact with the teachers and
coordinators involved. For her, formal contact consisted of interaction that was organized and
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planned, such as the meetings in which the teachers and coordinators discussed and reflected
on the enacted educational design, as well as the consequent education and interaction
between teachers and students. She perceived these instances as ‘design in action’. Whenever
this was the case, she took the role of silent observer, with the intent not to disrupt the process
of decision making and the way in which education was enacted. It was also these occasions
that she recorded the interactions and treated it as her data.

Given the type of research, however, she also wanted to engage in the field as participant
designer. She framed this role as a process of informal interaction, often taking place in the
form of spontaneous talks with the teachers and coordinators as a result of a question or
problem that popped up, or in the form of talks taking place in the corridor or coffee-room.
These interactions were not seen as data and considered to be a process taking place ‘off the
record’.

Yes, but this is something I have always found extremely difficult, because at some point I
was also preoccupied with whether I should not gather data while in the social room ...but
I always thought....Listen, when the voice recorder is on, I am the researcher and they
should just do what they have to do. When the voice recorder is off, then we are just among
ourselves, and I then just can say what I have to say. I always tried being very polite and I
never judged anyone, but I simply did give my opinion.

The reason for her to focus on the interactions in organized settings was that Ilya was
mostly concerned with final decisions on the educational design, as well as the enactment of
this education design. In the end, her aim was to evaluate the proposed educational design in
order to further improve it where necessary.

Sanne: Why did you do that, record the organized meetings, and not say anything there?

Ilya: That was informative about how the educational design was being executed. And if
they agreed with it or not. If I was in such a meeting....wow, those teachers didn’t
hold back. If 16 teachers complain about something in the educational design, I
know enough. I may have my reasons for why it is all very good, but if 16 teach-
ers say it does not work that way, I know enough. Whereas if I hear 16 teachers
say: “did you have such a great meeting as well?”” and everyone starts off excited
about the meeting, saying the students did this and this, when the teachers are very
excited, then I would really radiate. [...] Because teachers are the ones that make the
students work, because students are very receptive to that. And although students
do a lot by on their own account, if the teacher thinks it’s useless, the students will
never use it.

Though she managed to maintain such a clear distinction in her various roles and in defin-
ing her data, she found it difficult to evaluate whether this could be considered an appropriate
methodology.

Ilya: Sometimes, I’d do some very practical things. [...]. As I am simply there and I do
have the time. It is strange though, because I’d expected to be there as a highly proper
researcher, but that is not what happened.

Sanne: What do you mean, a proper researcher?

Ilya: Well, I’d read... that participating was off limits. That is something I found really
complex. Something I completely didn’t understand. I did not get how one could....
Because I did not get how I could...well, my background is user system interaction
and our roots lie in ethnography. A bit more like....really participating and being
there. That you should feel it and be there to achieve the good ....to get the knowledge
that’s useful in designing. Because without it, effective design is never possible.
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Sanne: How did you cope with this idea?

Ilya: Well, I sort of just ignored it. But then I'd present at a conference. And people would
flip out! They’d thoroughly disagree with what I was doing. Luckily I met other
minded researchers, but I also noticed that they have a more proper approach.

Sanne: More proper in what way?

Ilya: They explicated which role they had, to name one. For example [name researcher],
she collected data on every interaction she had during the design process. I never did
that. I always thought “okay, at a certain moment...just like a designer, you’re simply
designing and you can do what you want”. When someone uses it, then it is no longer
up to the designer to say: “you should do this or that”. That’s up to the users or par-
ticipants, the design should stand alone. [...] That’s the integrity to which I always
adhered: as long as you’re designing, the product is still in progress, it’s allowed. But
afterwards, when it’s in action, when the participants themselves...then you observe.
[...] You stop talking, because you can’t explain the design. People should be able
to understand and use it as it is. And sometimes watching what they’d do to your
design, makes you bite your tongue, because they turn the whole thing around. But
it’s their moment. [...] At that point, I can assume the traditional researcher role
and observe. Preferably from close by, without being in the way. Because I will not
disturb them in using the design, the collaborative design.

Asking her why about her solution, she contends that it is the way she was trained as a
designer. She contends that only observing during the design process would be illogical in
the ‘world of design’.

1.1.4 Reconstructing the conceptual development

A fourth challenge, also emerging during the final stage of writing, is writing down the
integrated story of her research, explaining the way she connected the experiences in the
educational field to the scientific literature. In Ilya’s reflections we can see how the experi-
ences in the educational field and the developing insights from the scientific literature and
community are mutually enriching. For example, at a certain point she started using the
concepts of ‘learning task’ and of ‘boundary objects’ based on her readings in scientific
literature and discussions with colleagues. These concepts helped her to look at educational
practice and distinguish phenomena and objects as the central units of analysis she aimed
to manipulate in her design. As such, scientific models and concepts functioned as a lens to
determine what is valuable to focus on in educational practices. Vice versa, engaging in the
field lead to particular ideas and questions that motivated and directed her search in scientific
literature, thus educational practices also enriched her conceptual focus. She points to the
latter process in the following excerpt.

Ilya: when you design, it’s intended for a certain context. So, you keep the context in
mind and you try to adhere to it, to what’s happening, to what you see, what you
observe. And you continuously try to ask participants evaluative questions. I use the
literature in the same way. When I had an idea, I"d immediately look up if someone
else wrote about it with similar or different ideas.

Sanne: So, based on an idea from the field?

Ilya: Yes, I'd see if there was someone else who had thought about it in the same way. Or
if someone radically disagreed. So I immediately tried to look for: have other people
thought of this or can I find a formal model to formalize the idea somewhat more.

Sanne: what do you mean with formalize?
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Ilya: conceptualize, sorry. [...]

Ilya: Yeah, I mean, take a chair. I sort of know how I chair looks like, but it helps to know
which parts should be included at any rate in order to be able to design. Particularly
when [ want to improve the design. Then I want to know which parts belong to it and
which do not, and which are susceptible to external influences and which are not.
But what makes it hard, is that educational research literature does not look like that.
[...]1I could not find anything about it, because that is not the language of research.
This left me utterly confused for quite some time.

Throughout her research trajectory she moved back and forth between the scientific com-
munity and the educational practices that formed the field of her investigations. Despite this
ongoing movement and mutual enrichments between science and the field, she maintains
to perceive her study as having walked two separate paths simultaneously. One path con-
cerned participating at the site by means of joining meetings, having talks with teachers,
reviewing curriculum material, observing education and so on, whereas the other path con-
cerned reviewing a lot of scientific literature, visiting conferences and talking to research
colleagues. Whereas the first path is located in the landscape of educational practices striving
for ‘real changes’, the other path is located in a scientific landscape composed of concepts,
models and developing an argumentative reasoning, hence reflecting a different discourse.

in the meantime I read everything I could find. I have never read as much as then. Everything
really. To keep cross referencing with the field. I have experience with that, I believe in
that. If  assess its use with coordinators, students, different teachers, different participants,
external consultants, and they report back, then I know what is good and what is not. But |
thought, I also represent research there, so I should also monitor the literature continuously,
to monitor what people say about this type of learning from a more theoretical perspective.

The tension between these two different paths and related discourses arise most strongly
when she has to write down her research process and results.

Sanne: How did you seek integration between all the things you heard and saw in practice
and the literature you’d read?
Ilya: That’s difficult for me, as is apparent now. Because it actually requires a complete
and integrated story, whereas in reality there are two separated streams.

Here she considers it difficult to retrospectively explain to others the ‘integrated story’.
1.1.5 Addressing audiences

A fifth challenge that can be identified in Ilya’s reflections is the issue of whom she wanted to
address in answering her research questions. It seemed that Ilya found herself in a threefold
position regarding her main audience. This becomes most clearly visible in her various efforts
to report the results of her studies. Asking her about a model she developed in the first case,
she says the following:

Sanne: You just mentioned a model? [...] What happened with it?

Ilya: Well, I used it to finalize that entire Delphi study without question and neatly pub-
lished about it on various conferences, among which a really renown international
medical conference. At that time, the intention still was to write an article about is.
But I was completely fed up with it. I never did write it, as no one had ever used
the results in educational practice. They have only been presented neatly as being
results of the project [for an external agency], except for the fact that they did not
make it to the actual design. Yes, then for me they are not of any interest.
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Her description of this reporting stage clearly shows some frustration. Using words like
‘neatly’ and ‘renowned’ she implicates how she tries to live up to certain expectations of her
as a researcher. However, she also indicates those scientific results that did not make it to
the design, are not of interest to her. In a later fragment she explains how she did not only
write scientific articles and present at conferences, but also provided several workshops for
educational advisors in which she presented and discussed the “actual designs” she had been
developing. When being explicitly asked about whom she considers to be her audience, she
mentions how she ideally addresses not just researchers, but also educational advisors and
teachers/coordinators.

I've always had the illusion that my audience is the teacher. But I don’t think that’s entirely
correct. When I finish my articles, there will be a large gap between them and the main-
stream teacher. Yet I hope at least educational advisors....And I hope that I can transform
them [i.e. the articles] into products that are appropriate for teachers.

Her intention to address the teachers and their educational practices also comes to the
fore in her efforts in what she calls “formal educational evaluation” and in making “real
documents”:

Sanne: When you say “formally evaluated the learning environment”, what do you mean
by formal?

Ilya: Well, it results in a document, that is accepted within the organization and that they
acquire ownership about it. Put their logo on it and a series number. You also have
documents...I also gave all sorts of emails and papers to everyone, but that are not
documents that really matter. This is a document that is still being used.

Sanne: So, you mean that it has a different effect, a different status?

Ilya: Status yes, you really go all out for the management and someone in a formal role.
Instead of “well, here is tip for you, see if you can use it”, really saying “Dear sirs
and madames, in your role as coordinator and in my role as researcher and repre-
sentative of my agency, [ have an evaluation report for you, based on the following
things...”. And you discuss it in a formal meeting. At the same time, we also gave
workshops about it in various settings.

Ilya’s concern is to assure that the resulting educational design will be used in future
practice, ideally by teachers and coordinators, but otherwise by educational advisors. Her
approach in this is making a concrete product, and as such ‘reify’ (Wenger 1998) the design
in a material form.

2 Three motives, three epistemic cultures

To understand complexity of educational design research, we need to understand what under-
lies the various challenges faced by Ilya. A first step is to understand the different motives
underlying her PhD study. Her descriptions reflect three different motives. First, Ilya voices
a research motive by stressing her efforts to (a) ground her educational designs in theory, in
scientific concepts and in preparatory empirical studies (e.g., Delphi study), (b) be a silent
observer when ‘design was in action’, (c) follow a sequential and constructive empirical pro-
cess in which she finished one case study before moving to the next, and (d) write publications
and present at conferences. Second, Ilya voices a design motive in describing her efforts to
develop thorough and useful educational designs by (a) having the context in mind, (b) trying
to do iterations in and between cases for further improvement of design, (c) working towards
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a final, usable design product. Third, Ilya voices a change motive in describing her efforts
to (a) solve ‘real problems’ and establish change in educational practices, (b) be engaged
(prolonged) in the field and having informal talks with diverse people, (c) collaborating with
teachers and coordinators on educational designs, (d) writing reports acknowledged by the
educational institute about findings and final products.

Though one may interpret these motives as personal aims of Ilya, we claim that they repre-
sent three different epistemic cultures that typically intersect in educational design research.
Epistemic cultures are culturally and historically developed practices with a specific attitude
toward knowledge and knowledge claims (Knorr-Cetina 1999). We will now describe each
of these epistemic cultures in more detail using cultural historical activity theory (CHAT) as
analytic lens (Engestrom 2001). As discussed by Roth and Lee (2007), CHAT represents a
theoretical tradition that can be traced back to the works of Vygotsky (1934/1986, 1978) and
his contemporaries. Central to the theory is the idea that individual goal-directed actions can
only be understood by considering the larger collective system of activity from which this
action derives its meaning. This activity system represents a specific community of people
that all share a certain object that motivates their actions, artifacts (both conceptual and
material tools) that mediate these actions, and rules and a division of labour to structure and
organize the collective activity. Applying this idea to Ilya’s case, we want to focus on the
three epistemic cultures that render Ilya’s actions meaningful.

2.1 Educational research

Educational research is, just like any scientific enterprise, about coming to know more about
the world. However, typical for educational research is that not only the nature but also the
object of activity is about how people know and learn. Accordingly, the outcomes produced
by research are ideas and insights, theories and models with which to describe the way in
which people learn and the way in which this learning can be organized by education or
facilitated otherwise. The focus of research is typically captured by in a specific question or
problem (Oost 1999). Especially given the high specialization in scientific interests, research
seems to be mostly an individual and conceptual endeavour. However, philosophical and
sociological studies of science have shown how science is an inherently social activity (Kuhn
1962; Star 1989; Latour and Woolgar 1979). It is social in the sense that researchers often
address a particular scientific community in what and how they conduct research. Researchers
are expected to build forward on existing knowledge in a certain domain, and by doing so use
agreed upon concepts and categorical platforms as linguistic markers to describe phenomena
at hand (Siljo 2002). Also in methodology, researchers build forward on accepted tools and
procedures. This enhances the use of standardized techniques and instruments for data gath-
ering and data analysis, often made available to the community by means of methodological
handbooks (for example, ‘Handbook of Qualitative Research’ by Denzin and Lincoln 2005).

Typical in scientific practices is also the critical stance of the researcher and the research
community towards the methodology that precedes the knowledge claims. Generally, one
can see how methodological procedures need to be transparent (visible and comprehensible)
and acceptable (e.g., following quality criteria such as reliability and validity) according
to the scientific community (Akkerman et al. 2008). Living up to these standards requires
the researcher to work in a systematic way. In the materialization of research in the form
of articles and presentations, researchers often (re)construct a systematic way of working,
implying that there is first a theory and a research question, then a process of study, and then
a process of concluding findings and implications.
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Though doing research is situated in, mediated by and addressed to a social scientific com-
munity, the individual researcher still needs to make their own interpretations of scientific
tools and rules. Roth and Lee (2004) showed in anthropological research among scientists
how scientific tools are only meaningful to the researcher to the extent in which he or she
is familiar with the contextual constituents under which these tools were constructed. In her
study of different research units, Knorr-Cetina (1981) found that rules of official science
are transformed by local interpretations regarding questions, instrumentation, duration of
experiments and regarding other rules. The researcher is expected to justify to his or her
own community of knowing as to what and how research is conducted, providing arguments
based on collectively accepted theoretical and empirical sources. The system of collective
activity informing researchers’ actions can generally be pictured as in Fig. 1.

2.2 Educational design

Typical of educational design is that its motive centralizes around finding a solution to a prob-
lem, or improving an existing solution. The design process is one of development towards
that. The outcomes of the design activity can vary from optimal or alternative solutions to a
set of design principles or guidelines with which an optimal solution can be reached (Van den
Akker 1999). Looking at the sort of practical outcomes and the notion of usability, design
activity intends to produce tools to enable change in practice.

Scientific or practical theories but also explorations in the problem field may help the
designer to understand the problem and think about the direction the solution should take.
Other tools can also be invoked, as creativity and innovation are strongly encouraged. Design-
ers often work in teams to benefit from complementary expertise, by including, for instance, a
technician and an architect, and do justice to the different stakes that are involved, for instance
by including future users. Accordingly, the division of labor can vary in the different stages
of the design process.

Educational design processes represent iterative processes, using a cyclic approach of
design, evaluation and revision (Collins 1992). It is for this reason that educational design
processes are often characterized as zigzag or even chaotic (Kirschner et al. 2002). Next to
creativity, a shared rule underlying educational design practice is the need attune solutions to
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the context for which you design, meaning that specific conditions apply and specific inter-
pretations of problems (Kirschner et al. 2002). This implies that optimal solutions should not
only be creative but also usable. Design activity can generally be pictured as in Fig. 2.

2.3 Educational change

Educational change is about the process of change in the broadest sense, ranging from the
redesign of a single lesson to school innovation and even large organizational innovation. As
change itself is what is the focus, agents in educational change explore how change comes
about and how it is experienced by those changing and being changed (Almekinders et al.
2009). The change activity focuses on local problems and aims to arrive at sustainable, long
term solutions for those problems. Tools that change agents invoke range from design prod-
ucts and solutions to down-to-earth resources as time and money. As change processes are
meant to have consequences for people in a certain practice, the actions of change agents are
often also political in nature. A change agent needs to develop an understanding of infor-
mal cultures, alliances, coalitions, and conflicts in the local community, and be aware of the
(political) motivations behind a proposed change and possible resistance against the intended
changes (Kezar 2001). Finally, a change agent has to find a way to account for perspectives
of different stakeholders. In doing this, he or she needs to gain both informal or horizontal
as well as formal or vertical authority.

As change tends to follow a natural process in a specific community, it is often gradual,
non-linear, long-term, unpredictable, and unintended (Kezar 2001). This differs from both
research and design activity, which tend to reflect more goal-driven and predefined processes.
Figure 3 gives a general picture of educational change as activity system.

3 Standing at the intersection of educational research, design and change

The complexity of EDR resides in the fact that it includes actions that cannot be under-
stood by only one of the epistemic cultures described above. The question is how the three
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epistemic cultures intersect in what an educational design researcher is doing. When con-
ceived of as separate systems of activity, it seems that educational research, design and change
are primarily enriching one another; educational theories or concepts produced by research
can be functional tools for developing educational designs, design products can function as
tools for establishing educational change, and in turn, the change processes and outcomes
function as the object of analysis in educational research. It is this mutual enrichment that
motivated scholars to employ EDR approaches (Cobb et al. 2009). However, what is implic-
itly and falsely assumed is that the activities of educational research, design and change
follow a constructive and complementary cycle of linear progression. When translating this
in an activity theoretical model, such an assumed linear progression could be pictured as in
Fig. 4.

On the basis of concrete experiences in EDR such as in the case of Ilya, and similar feel-
ings of complexity by others (Joseph 2004; Yamagata-Lynch 2007) we want to argue that
educational research, design and change do not follow one after the other but are concur-
rently informing and contextualizing the actions of EDR researchers. This creates a situation
in which the EDR researcher has triple motives and has to live up to the standards and norms
of three different epistemic cultures at the same time. Rendering this in activity theoretical
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terms, it implies that contradictions do not just exist between the nodes of the (elements of)
different activity models, but also within them. In such cases, Halloran (2000) argues that
visually separating concurrent activities might not do the experienced complexity justice. He
advances an alternative way of representing the simultaneous experience in what he calls
an Activity Space, where the concurrent activities are portrayed as one. In line with this
reasoning, we model the complexity experienced by the EDR researcher in Fig. 5.

The simultaneity of three epistemic cultures in EDR research brings two sorts of diffi-
culties for the researcher. A first more general difficulty is to understand the EDR process,
disentangling during and afterwards with what goals, what tools and with what quality rules
in mind certain decisions are made. A second difficulty running through this is the sometimes
conflicting nature of the three epistemic cultures. Let us go back to the challenges faced by
Ilya to illustrate both these difficulties.

Ilya’s struggle of gaining authority in the local educational field reflects both a design and
change motive, since she wanted to implement her design and by doing so make a difference
in educational practice. Ilya realized that her position as external researcher somehow stood
in her way, as she was perceived as an outsider. This position did not give enough ground for
actions. She found that she had to spend time with teachers and participate in the educational
field for informal acknowledgement as well as create a formal or vertical acceptance of her
participation by the institutional policy makers and management. This process of gaining
authority created for her what could be seen as a subject position in the local educational
community from which to act, but partly undermined her initial distant position as researcher
observing the local educational community from the side.

In Ilya’s challenge to manage time and sequentiality within and between her case studies
we can see that there is a tension between on the one hand actions to ground the design in
expert opinions and scientific literature (aligning educational design and research) and on the
other hand actions to make sure that a design is suited for the local educational context and
finalized when teachers and coordinators need it (aligning educational design and change).
These different goals contradicted one another in quality rules but also in timeframe; ground-
ing design in research required her to take time, be reflective, and follow a systematic process
of study within and throughout the cases. However, actual use of design products to estab-
lish educational change required timely actions and collaboration with teachers to ensure
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acceptance and usability. As fructuous as daily educational practices can be, one can see
that there can be sudden/spontaneous acceptances and possibilities to implement ideas (e.g.,
a willingness of a teacher to implement a particular design principle to enhance authentic
education), but, as fructuous, these initiatives can disappear due to changing circumstances
(e.g., busy schedules of teachers).

In Ilya’s challenge of participation versus observation, we can read a tension between
design and research motive, quite literally by adopting two different positions. Following a
design tradition, Ilya strived to interact informally and acted as participant designer, fostering
close collaboration with teachers and coordinators during the process of designing. In so
doing, she was initially concerned more with the design products rather than the design pro-
cess. Following an educational research tradition and her understanding of important quality
rules however, she aimed to maintain distance and act as silent observer. She chose to take
on this different subject position during those instances in which the educational designs
were being used by teachers, or in her phrasing ‘when the design was in action’. Retro-
spectively, she finds it difficult to determine her data. Does or does it not include the design
process? Considering the research tradition, she argues that it would have been better to track
more closely the more informal design process that lead to the educational designs. At the
same time however, her reason not to do so was that a recording of spontaneous talks could
have easily harmed the informality and the process of gaining trust and authority (see first
challenge).

Ilya’s challenge regarding the reconstruction of the conceptual development reflects her
feeling of having walked two paths, one focused on change and presence in the educational
community, and one focused on research and employing a scientific discourse. She points
out how participation in the educational community was enriching for determining a scien-
tific focus and vice versa, she finds it is hard to be aware of and write down afterwards an
integrated story of when precisely ideas have emerged and how they were developed. This
latter seems to suggest in itself a research motive to write down an unambiguous and linear
process of scientific progression.

Ilya’s doubts about addressing audiences in the final stage of writing shows how she
tries to respond to 1) the research community by “neatly” writing publications and pres-
ent at renowned conferences, 2) to the educational designers by giving workshops in which
she presents and discusses her design models, but also to 3) the educational community of
teachers and coordinators making designs explicit, writing evaluation reports towards for-
mal acceptance by educational managers. This implies that the three different communities
speak different discourses and require various efforts of the researcher for dissemination and
valorizion of EDR results.

4 Conclusion and discussion

We have made a three-fold claim. First, by describing exemplary challenges of an EDR
researcher, we have illustrated the way in which EDR encompasses three different motives
simultaneously, namely: conducting educational research, developing educational design,
and establishing desired change in an educational community. Second, we argued that these
motives are embedded in three different epistemic cultures, that is, three different cultural
traditions regarding what are appropriate ways of reasoning and what outcomes are to be
produced.

This understanding of EDR offers an alternative explanation of its complexity. Some
scholars have addressed the complexity of design research in the same terms as the divide
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it aims to overcome: the challenge of continuously creating linkages between theory and
practice (e.g., Tenkasi and Hay 2004). Theory then is often associated with formal bodies of
knowledge as expressed in books, articles, expert opinion, and research principles, whereas
practice is associated with the field setting that is object of study, including its contextual
contingencies, conventions, norms, routines, rules, and established procedures. We think this
way of addressing the complexity of EDR does not do it justice, if only because educational
science is a dynamic practice in itself, and because practices in the field of investigation
(e.g., within educational institutions) are certainly not theory-less. On the contrary, as our
descriptions of the three cultures intersecting in EDR point out, each culture rests on dif-
ferent instruments, discourses, rules, divisions of labor, and accordingly carries out its own
episteme.

Lastly, we have modeled EDR in terms of an endeavor that takes place at the intersection
of three different epistemic cultures simultaneously. We advocated that this can be enriching
in the sense that outcomes of the one system can function as tools in terms of the other (e.g.,
conceptualizations as outcome of research can function as guiding tools in making design
principles). Yet, the tensions faced by Ilya also illustrate how conflicts in motives can emerge
and how these are often intuitively managed during ongoing actions. We propose that more
transparency in decision making processes in EDR is needed, and hoped to have offered an
initial framework with which to grasp and anticipate the complex dynamics of EDR. Trans-
parency is desirable not only for maintaining and improving methodological rigor (which
clearly is a research motive), but also to enhance researchers’ sense of agency and deliberate
shifts in subject positions in the process.

In this paper we have attempted to understand EDR by providing only generic descrip-
tions of intersecting cultures. Naturally, different approaches can be found within the field
of EDR. According to Engestrom and Sannino (2010), educational design research can be
characterized as more of a ‘variable approach’, or a ‘formative approach’. Whereas the vari-
able approach adheres more to the common quality rules of educational research and design
(aiming at systematic and predefined research processes) the formative approach adheres
more to educational design and change (aiming at innovative and sustainable changes and
ownership in the field). Though different approaches may indicate a different priority of
motives, we contend that all EDR trajectories, to at least some extent, deals with the three
motives of research, design and change and according epistemic practices.

Central in this paper has been the perspective of the EDR researcher, thereby not consid-
ering other actors adhering to one or more of the epistemic cultures (e.g., the teachers). We
have related the actions of the researcher to three epistemic practices, using cultural historical
activity theory as analytic framework in an eclectic way. A relevant next step in contextual-
izing and comprehending EDR research would be to study the interactions and collaborations
between the EDR researcher and significant others in the different communities, respectively
the scientific community, the educational design community and the educational community.
This affords a better understanding of how others perceive and react to the different positions
and decisions of the EDR researcher.
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