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The Role of 
Problematization 
and Artefact use
Collaboration between artists and scientists is often thought to 
benefit scientific creativity, the production of scientific knowledge 
that is both novel and of high quality. The added value of artists 
could be explained by the artist’s skills in problematization, i.e. 
the skill of criticising theories to find new interesting outcomes; 
and the tendency to self-create artefacts to find common ground 
and ease communication to bridge the languages of different 
disciplines. In the present paper, a first experimental look is 
taken at the role of problematization and artefact use during 
art-science collaboration in early stages of the scientific process, 
in a student sample, where existing knowledge is investigated to 
develop a research question. The results of the study showed that 
self-created artefacts are a valuable asset in the communication 
between artists and scientists, even contributing to the novelty 
and overall quality of research questions through the process 
of problematization. As such, the contribution of this paper is 
preliminary experimental evidence of the added value of art-
science collaboration for scientific knowledge production, and  
the role of problematization and self-created artefacts therein.
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1	 ART-SCIENCE COLLABORATION

“It has long been thought that a theorist is considered great because his the-
ories are true, but this thought is false. A theorist is considered great, not 
because his theories are true, but because they are interesting” (p.1, Davis, 
1971). Scientific creativity, the production of scientific knowledge that is 
both novel and of high quality, enables us to enjoy the latest technologies, 
live longer, and understand what it is that makes monumental works of art 
meaningful (Sawyer, 2011). However, multiple scholars have argued that 
scientific creativity should be supported more in both education and in 
research labs to facilitate and speed up the production of ground-breaking 
scientific knowledge (Sandberg & Alvesson, 2011; Bartunek, Rynes & Ire-
land, 2006; Davis, 1971; Weick, 1989). As one possible solution, it has been 
argued to facilitate interdisciplinary collaboration between scientists and 
artists as a way to support and even enhance scientific creativity. 

Many organizations and academics have explored art-science collabora-
tion as a way to either support artistic or scientific creativity (e.g., Rich-
mond, 1984; Borgdorff, 2016; Stapper & Giaccardi; Horvath, 2007; Koskin-
en et al. 2011; Keyson & Bruns, 2009; Cole & Knowles, 2008). For example, 
artists now regularly work with material, computer, and life scientists to 
explore the potential of emerging media for artistic expression (Stock-
er & Hirsch, 2017). The work produced during such collaborations often 
contributes to public discussions about scientific advances and its impli-
cations for society, e.g. (Nunez, 2019). In turn, scientists have benefitted 
from art-science collaborations as well. For example, emotion psycholo-
gists have learned a great deal from collaborating with actors on how to 
conduct ecologically valid studies on emotion (Wagner et al., 2016), artis-
tic work has informed the neuroscience of human perception (Zeki, 1999), 
and technological solutions developed by artists often show potential for 
real-world application, e.g. (de Rooij et al., 2018). Despite such advances, 
assumptions about the relationship between art-science collaboration 
and scientific creativity is too often based on anecdotal evidence, and on 
ground-breaking projects with mostly implications for the arts, e.g. (Stock-
er & Hirsch, 2017); but as of yet, less so for the sciences, cf. (de Rooij et al., 
2018). This suggests that there is a need for research on how art-science 
collaboration can benefit scientific creativity. 

Therefore, the present study investigates experimentally, in a student 
sample, the potential of art-science collaboration in the early stages of 
the scientific process: Where information is gathered, understood, and 
a research question is formulated. Specifically, it is proposed that artists 
are typically skilled in problematization, the skill of criticising theories to 
find new interesting outcomes, which could add to commonly used sci-
entific approaches in a manner that enhances scientific creativity. Fur-
thermore, it is explored whether the artist’s tendency to self-create arte-
facts as a means of finding common ground and communication between 
the different languages of art and science facilitates the effective use of 
problematization on scientific creativity during art-science collaboration.  
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As such, the contribution of the present study is a first experimental look 
at the role of problematization and artefact use in art-science collabora-
tion during the early stages of the scientific process.

2 	 THE ROLE OF PROBLEMATIZATION  
AND ARTEFACT USE

2.1	 Creativity during early stages of the scientific process

Art-science collaboration may be particularly fruitful in the early stages 
of the scientific process, where information is gathered, understood, and 
research questions need to be formulated (Ruhl, de Rooij, & van Dartel, 
2018). Basadur, Graen and Green (1982), however, showed that students 
find tasks that call for imagination and creativity difficult. An explanation 
provided by the authors is that schools generally reward systematic work-
ing more than creativity. Over the course of their study students showed 
to be less able to use their imagination than when they entered their ed-
ucational program. A similar phenomenon is occurring in the academic 
world (Sandberg & Alvesson, 2011). There are strict methodological rules 
and social norms tied to studies which researchers are obliged to meet. 
Similar to schools, academia encourage this. Since researchers want to be 
sure to meet these standards, they have become more cautious in trying 
new things. This method for developing research is identified by Sandberg 
& Alvesson (2011) as: gap-spotting.

	 Gap-spotting 

According to Sandberg & Alvesson (2011) the most commonly used method for 
formulating research questions is through gap-spotting. Gap-spotting is the de-
velopment of new research based on what is presently missing in the literature. 
This can be done via confusion spotting (confusion in literature that needs clarifi-
cation), neglect spotting (no research has been carried out on the topic) and com-
binations of the two. Generally, a research question can be considered ‘good’ if it 
is truthful and stems from rigorous research (Sandberg & Alvesson, 2011). Since 
gap-spotting is heavily grounded in existing literature, it is likely to yield truthful 
and good results. Although these criteria can determine whether a study is ‘good’, 
it does not mean the theory is interesting or creative (Bartunek et al., 2006, Davis, 
1971, Weick, 1989). According to Davis (1971) what makes a theory interesting 
and creative is that it challenges the audience’s assumptions of the theory. To 
establish this ‘criticising’ of a theory, Sandberg & Alvesson (2011) propose prob-
lematization as a method for the formulation of research questions; which can 
help support scientific creativity in these early stages of the scientific process.

	 Problematization

Sandberg & Alvesson (2011) argue that problematization involves knowing 
how to think out-of-the-box and different from what is already known. The 
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central goal is “to disrupt the reproduction and continuation of an institution-
alized line of reasoning” (2006, p. 32). In other words, it is seen as a means to not 
only identify but also challenge assumptions underlying existing theory. 

From this, novel yet high quality research questions can be formulated. 
Problematization can occur via several routes. First, critical confrontation, 
which comprises the identification of shortcomings in a theory. Second, 
the development of a new idea, where the author claims innovation and 
does not follow a route mapped by literature. Third, problematization, 
which is a critical rethinking of a particular solution or theory. Other work 
and empirical observations are used as building blocks to stand on in the 
creation of innovative ideas. Following one of these routes for the deve- 
lopment of research could support and enhance scientific creativity. Accor- 
ding to Cropley, Kaufman and Cropley, problematization is part of novelty 
when assessing innovation. 

Regardless of these newly established frameworks for developing re-
search questions, according to Sandberg & Alvesson (2011) academics tend 
to prefer gap-spotting, because it is considered safe and uncontroversial. 
It increases the likelihood that the research will yield truthful and good re-
sults, and therefore to be published. This powerful tradition of developing 
new theory is hard to break. Yet, as argued in the above, it may also get in 
the way of the scientist’s ability to produce knowledge that is novel. Lea- 
ding to advances that are incremental rather than ground-breaking. One 
solution that may support and enhance scientific creativity may be to sti- 
mulate interdisciplinary collaboration between scientists and researchers 
from domains other than science where problematization is commonly 
preferred over gap-spotting. 

2.2 	 Artistic competencies that may enable art-science  
collaboration

Art-science collaboration may depend on two crucial artistic competen-
cies: 1) skilfulness in problematization, and 2) a tendency to self-create 
artefacts to aid (interdisciplinary) work.

	 Problematization as an artistic skill

Artists from various domains may represent such a group of researchers 
that are skilled in problematization. That is, it appears that the following 
competencies are generally attributed to artists active in the fine arts and 
the visual arts (Sullivan, 2010; Oakley, Sperry & Pratt, 2008) as well as art-
ists active in the cultural industry, design and new media (Oakley, Sperry 
& Pratt, 2008). It is well established that artists are skilled in creating new 
and innovative concepts (Sullivan, 2010). However, it is not just this crea- 
tivity that may make them valuable in interdisciplinary collaborations. 
Oakley, Sperry and Pratt (2008), for instance, stated that artists have a high 
disposition towards critical thinking. As a result of this disposition, ar- 
tists often instigate critical discussions, which is useful for breaking down 
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existing barriers and taboos within disciplines (Heinsius & Lehikoinen, 
2013). Next to this, artists offer inspiration for topics to discuss, partly 
due to their preference for interpretive rather than analytical working me- 
thods (Hirsch et al., 2017). These assumed competencies are needed to 
be skilled in problematization (Sandberg & Alvesson, 2011). At least, more 
so than scientists. This skill can contribute to problematising theories, re-
sulting in more novel research. 

	 Artefact use as a facilitator

Artists may also bring a second skill to the table that is needed to unlock the 
potential of art-science collaboration within the context of scientific creati- 
vity, e.g. (van Dartel & de Rooij, 2019). Sullivan (2010) states that artists have 
the ability to, and systematically do, visualize problems and how they should 
be solved, also known as artistic cognition. Sullivan argues that an artist “uses 
many visual cognitive strategies that dislodge discipline boundaries” (p. 148). 
This is often aided by their skill in self-creating artefacts to find common 
ground and communicate ideas. Research through design methods suggests 
a similar function of self-created artefacts. According to Stappers et al. (2014), 
an artefact is a way to connect abstract theories and a carrier for (interdisci-
plinary) discussions. For example, artefacts can be used to demonstrate the 
possibilities of a new combination of elements, give direction to and unfold 
research by challenging it (Smith et al. 2016), be a vehicle for theory build-
ing (Koskinen et al. 2011, Stappers 2007, Wensveen & Matthews 2014), and 
help establish critical areas of concern and judgment (Gaver, 2012). Funda-
mentally, artefacts serve as a visualization of the current situation so this 
can be evaluated (Lim, Stolterman & Tenenberg, 2008) and during this eval-
uation new ideas and concepts can arise (Biggs & Karlsson, 2010). That is, vi- 
sualizing ideas, both the scientist and artist could understand each other 
more clearly. It may therefore follow that to make use of the artist’s skills in 
problematization, the self-creation of artefacts is needed to facilitate a clear 
overview of critical areas in a study based on which new ideas for research 
can be generated. 

	 In the present study, it is therefore explored experimentally whether prob-
lematization enhances scientific creativity during art-science collaboration; and 
whether the self-creation of artefacts enables this effect of problematization.

3	 METHOD

To explore the conjectures an experiment was conducted with a between-sub-
jects design and with group type (i.e., type of collaboration) as the three-level 
manipulated factor.

3.1	 Participants

Thirty students with a background in new media and communication sci-
ence were recruited from Tilburg University (Mage = 22, SDage = 2.61, 17 female, 



Fi
na
l 
Dr
af
t

13 male), and twenty-three students with a background in new media art 
(Mage = 23, SDage = 2.52, 12 female, 11 male) were recruited from a media art 
program at AVANS University of Applied Sciences. In exchange for their 
participation, the students received course credit. The experiment was ex-
ecuted in the form of a workshop for which they were divided into three ex-
perimental groups: art-science (n = 8), art-art (n = 7) and science-science 
(n = 11) collaborations. Assignment to the groups was, aside from assign-
ment based on background, done randomly. 

3.3	 Materials and measurements

	 Workshop about the potential of psychophysiology  
for new media

To test the role of artefact use and problematization in art-science col-
laboration a workshop was developed where participants were asked to 
develop a research question about psychophysiology, i.e., the correlations 
between physiological responses (e.g., heart rate) and psychological phe-
nomena (e.g., emotions), within the context of new media research (e.g., 
using heart rate as a communication channel). At the start of the workshop 
the participants were familiarised with the topic of psychophysiology and 
its potential for new media via an introductory presentation by a work-
shop leader. The structure of the workshop was explained in this introduc-
tion as well. Participants were informed of the 45 minutes timeframe to 
develop a research question. They were advised to use the first 20 minutes 
to explore the phenomenon of psychophysiology. To this end, participants 
had access to the introductory presentation, a selection of relevant sci-
entific research, and a psychophysiological sensor and visualization kit for 
hands-on exploration. A laptop with access to the internet was provided in 
case the participants wanted to search for more information or inspiration. 
After this initial exploration they were advised to brainstorm research ideas 
for 15 minutes; after which they were advised to spend the last 10 minutes 
of the workshop to converge upon and develop a research question. To en-
able the self-creation of artefacts, materials such as A3 paper and pencils 
were available during the workshop. Throughout the workshop, the partici-
pants were given ample opportunity to ask questions. During the forty-five 
minutes of collaboration the researcher remained in the room to observe 
the process and assist where needed.

	 Assessing problematization	

Problematization was assessed in two ways. First, the disposition to prob-
lematize was self-reported before the workshop using the 5-point Likert 
scales (1 = not at all; 5 = extremely) taken from Runco, Plucker & Lim (2001), 
e.g. I am able to think up answers to problems that haven’t already been figured out. 
The items were aggregated (mean) for each participant for use in the ana- 
lysis. Second, problematization was measured as part of novelty, refer to 
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section assessing scientific creativity. The items were based on Cropley, 
Kaufman & Cropley (2011) and measured whether the research question 
draws attention to shortcomings in other theories and how theories can be 
improved. This separate variable was created out of the three items mea- 
suring novelty to test whether self-create an artefact could contribute to 
problematizing theory, resulting in more novel research questions. 

	 Assessing artefact use

Artefact use was self-reported using three 5-point Likert scales (1 = not 
at all; 5 = extremely): The use of an artefact made it easier for us to com-
municate; The artefact contributed to the process of creating a research question; 
Without the artefact the collaboration would have been more difficult. These were 
aggregated (mean) for each participant for use in the analysis.  

	 Assessing scientific creativity

The quality of the research questions developed during the workshop was 
used as a proxy to assess scientific creativity during early stages of the 
scientific process. The novelty of the research questions was assessed 
with the novelty items, specifically: the use of existing knowledge, the ini-
tiation of new knowledge and problematization, from Cropley, Kaufman 
& Cropley (2011); whereas overall quality was assessed with the relevance, 
e.g. the research question accurately reflects conventional knowledge, effective-
ness, e.g. the research is easy to execute, and elegance, e.g. the research ques-
tion is nicely formulated, items. From these scales, safety and durability of 
the subscale relevance and external elegance, from the subscale elegance 
were excluded, as these could not be applied to the evaluation of research 
questions. Two independent expert raters used the scales to assess each of 
the research questions on 5-point Likert scale (1 = not at all to 5 = extreme-
ly). Scores on the items for novelty and for overall quality were aggregated 
(mean) for each participant to use in the analysis.

3.4	 Procedure

Upon arrival participants were seated collectively in session of 6-10 peo-
ple. First, they were introduced to the study, signed informed consent, and 
filled in a short questionnaire to capture their socio-demographics (incl. 
age, gender, background) and problematization disposition. Participants 
were then assigned based on their background, but otherwise randomly, 
to either a science-science, art-science, or art-art duo. The workshop with 
the science-science duos was organised at the research university, while 
the workshop with the art-art and art-science duos was organised at the art 
academy (the science students participating in the art-science duos trav-
elled in). Hereafter, participants engaged in the workshop. After the work-
shop, the participants filled in a further questionnaire about the quality and nov-
elty of the research questions and about their use of self-created artefacts. Finally, 
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the researchers asked the participants to provide feedback on the workshop, the 
procedure and the cooperation between them and their partner. The research 
questions produced by the duos were rated by two experts as a proxy to assess 
scientific creativity during the early stages of the scientific process.

4	 RESULTS

Table. 1.  
Cronbach’s alpha and overall of mean 
(standard deviation) by group type.

4.1	 The role of problematization 

The role of problematization during art-science collaboration was explored 
by conducting several statistical tests. An independent t-test was conducted 
with artistic versus scientific background as the independent variable, and 
problematization disposition as the dependent variable. No significant differ-
ence was found, Mdif = .14, t(51) = .94, p = .350. However, a regression analysis 
showed that problematization disposition also did not significantly predict 
problematization novelty, b = .16, β = .13, t(51) = .93, p = .359. To further ex-
plore this a generalised linear model was calculated with group type as the in-
dependent variable, novelty as the dependent variable, and problematization 
disposition as a moderator. The omnibus test showed the test model to be bet-
ter than the null-model, rejecting the null hypothesis,  λ= 15.98, df = 5, p = .007. 
The test of model effects showed that the addition of problematization to the 
model was a significant improvement, WT = 9.06, df = 2, p = .029, over the mod-
el without problematization disposition as the covariant, WT = 1.82, df = 3, p = 

.402. However, the tests of fixed coefficients showed that the effect was only 
significant for the art-art group,  WT = 8.22, p = .004, 95% CI [.34, 1.79]. This 
relationship was positive, B = 1.06. Thus, this suggests that problematization 
disposition positively contributes to novelty, but only for art-art collaboration.

4.2	 The role of artefact use 

As conjectured, however, the added value of problematization that artists 
may add to art-science collaboration, may be dependent on the self-crea-
tion of artefacts to bridge the two disciplines. 

To explore this an ANOVA was used with group type as the independent 
variable and artefact use as the dependent variable. The data for art-art 
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(z-scoreskewness = -2.57) and art-science (z-scoreskewness = 3.34) were not nor-
mally distributed, therefore the p-values could be unreliable. Equal vari-
ances were not assumed, F(2, 50) = 5.71, p = .006, so the Welch statistic was 
reported. The results showed that there was a significant difference in the 
usefulness of self-created artefacts between the groups, F(2, 28.14) = 7.73, 
p = .002, η² = .23. Post-hoc comparisons (Tukey HSD) showed that artefact 
use contributed significantly more to the collaboration between artists 
and scientists than between scientists, Mdiff = 1.41, p = .003, d = 1.22; and 
between artists than between scientists, Mdiff = 1.24, p = .010, d = .90; but 
not more between collaboration among artists versus collaboration be-
tween artists and scientists, Mdiff = .17,  p = 1.00. This suggests that people 
engaged in art-science and art-art collaborations find creating an artefact 
more helpful than people engaged in science-science collaborations.

	 Furthermore, a generalized linear model was used with group type as 
the independent variable, problematization novelty as the dependent var-
iable, and artefact use as the moderator. The omnibus test showed that the 
test model was better than the null-model, rejecting the null hypothesis,   = 
12.90, df = 2, p = .002. The test of model effects showed that the addition of 
artefact use to the model was a significant improvement, WT = 15.13, df = 3, 
p = .002, over the model without artefact use, WT = 13.00, df = 2, p = .002. The 
parameter tests showed that the effect was significant only for the art-sci-
ence group,  WT = 9.92, p = .002, 95% CI [.90, 3.88]. This relationship was 
positive, B = 2.39. Tests adding problematization disposition as moderator 
(nor in addition to problematization novelty) did not yield further results 
that contribute to the reported findings. As such, these results suggests 
that the self-creation of artefacts facilitates problematization specifically 
during art-science collaboration.

	 To explore whether the positive effects of art-science collaboration on 
scientific creativity depended on the found relationship between artefact 
use, a generalized linear model was calculated with group type as the inde-
pendent variable, independently research question quality as the depend-
ent variable, and artefact use as the moderator. The omnibus test showed 
that the model was better than the null-model,  λ = 24.23, df = 5, p < .001. The 
test of model effects showed that the edition of artefact to the model was a 
significant improvement,  WT = 13.16, df = 3, p = .004, over the model without 
artefact, , WT  = 6.90, df = 2, p = .032. The parameter tests showed that the ef-
fect was significant only for the art-science group, WT = 10.25, p = .001, 95% 
CI [1.00, 4.17]. This relationship was positive, B = 2.59. This finding therefore 
suggests that the creation of an artefact also positively contributes to the 
overall quality of research questions in art-science collaborations.

4.3	 Relationship with scientific creativity 

To explore whether art-science collaboration supports or even enhan- 
ces scientific creativity and ANOVA was calculated with group type as the 
independent variable, and independently research question novelty and 
research question quality as the dependent variables. 
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For novelty, the data was normally distributed and the assumption of 
homogeneity was met. The results showed there was a significant diffe- 
rence in novelty between groups, F(2, 50) = 7.30, p = .002, η² = .23. Post hoc 
comparisons (Tukey HSD) showed novelty was significantly higher for a 
collaboration between artists and scientists than between scientists, Mdiff 

= .55,  p = .002, d = 1.17, and between artists than between scientists, Mdiff = 
.41,  p = .030, d = .87. This  finding suggest that art-science collaborations 
lead to significantly more novel research questions than science-science, 
but not art-art. 

For overall quality, the data for art-art (z-scoreskewness = -2.20) was not 
normally distributed, therefore the p-values could be unreliable. The as-
sumption of homogeneity was met. The results showed there was a sig-
nificant difference in overall quality between groups, F(2, 50) = 7.78, p = 
.001, η² = .24. Post hoc comparisons (Tukey HSD) showed overall quality 
was significantly higher for a collaboration between artists and scientists 
than between scientists, Mdiff = .55,  p = .001, d = 1.35. This  finding suggest 
that art-science collaborations lead to significantly higher overall quality 
of research questions than science-science. 

Further testing revealed no clear relationships within the art-science 
collaborations for artefact use and novelty. Additionally, the relation be-
tween problematization disposition and overall quality was tested, which 
proved not to be significant. Lastly, the combined effect of problematiza-
tion disposition and artefact use was tested on novelty and overall quality 
but showed no clear relationship.

5	 CONCLUSION AND DISCUSSION

The presented study explored experimentally, in a student population, the 
potential of art-science collaboration to support scientific creativity during 
early stages of the scientific process, and in particular the role of proble- 
matization and self-created artefact use therein. The results showed no evi-
dence indicative of a difference between artists and scientists in the sample 
regarding a disposition to engage in problematization. However, when exa- 
mining the influence of problematization on the novelty of research ques-
tions, problematization did affect this relationship, but only in the colla- 
boration between artists. Rather, the role of problematization in novelty of 
the research questions depended on the use of self-created artefacts; and the 
use of self-created artefacts contributed to the overall quality of the research 
questions developed specifically during the art-science collaborations. This 
suggests that during art-science collaborations self-creation of artefacts 
facilitates the problematization of novelty of the research questions, which 
supports the quality of the research questions that are developed.

Of course, there are also limitations to the presented study that have 
implications for the validity of the presented results. First, the use of a 
student sample may not be sufficiently ecologically valid. Case in point is 
the suggestion that artists have a high disposition toward critical thinking 
and a high tolerance for uncertainty, which is assumed to underlie a dis-



Fi
na
l 
Dr
af
t

position to engage in problematization (Oakley, Sperry and Pratt, 2008); 
and the suggestion of Sandberg and Alvesson (2011) that scientists are 
hesitant to try new theories. In the present study, however, artists did not 
have a higher disposition to engage in problematization than scientists. 
This could be explained by the use of a student sample. For instance, dif-
ferences in problematization disposition may emerge later in the artist’s 
and scientist’s development. Caution is therefore advised when interpret-
ing this particular result. Second, the null finding between artists and sci-
entists regarding problematization disposition is also interesting in light 
of conducting experimental studies on art-science collaboration. That is, 
this null finding could also be explained by the idea that generalization 
of artists and scientists competencies is misconceived. Indeed, people 
(and thus artists and scientists) are always subject to individual diffe- 
rences (Goldberg, 1990), which may affect (interdisciplinary) collabo-
ration and scientific creativity in a variety of ways. It is therefore tedious 
to base experimental studies on competencies attributed to either artists 
or scientists. Future research needs to take into account that assumptions 
about artist’s and scientist’s competencies, despite evidence from previous 
work, may vary. Using a preselected sample based on assumed competen-
cies is advised. Third, not all relationships between problematization and 
the production of novel and quality research questions could reliably be 
tested, e.g. the interaction of problematization and artefact use and their 
combined moderating effect. This is partly due to the exploratory nature 
of the study and the relatively low sample size. This in turn invites an in-
creased chance on Type I and Type II errors. We therefore wish to empha-
sise that the results of this study need to be seen as preliminary, and that 
confirmation on the basis of this exploratory study is required to achieve 
more certainty about the role of problematization and artefact use during 
art-science collaboration; within the context of supporting and enhancing 
scientific creativity during early stages of the scientific process.

As such, the contribution of this study is that it offers preliminary evidence 
that suggests that the self-creation of artefacts enables a beneficial effect of 
art-science collaboration on scientific creativity, possibly via the engagement 
of artists and scientists in problematization during such collaborations. 

6 	 REFERENCES

Bartunek Jean M., Rynes Sara L.  
& Ireland R. Duane.  
“What makes management 
research interesting, and why does 
it matter?” Academy of management 
Journal 49, no. 1 (2006): 9-15.

Biggs Michael & Karlsson Henrik. 
“The role of the artefact and frameworks 
for practice-based research.” In The 
Routledge Companion to Research in the Arts, 
(2010): 150-168. Routledge.

Basadur Min S., Graen George B.,  
& Green Stephen G.  
“Training in creative problem solving: 
Effects on ideation and problem 
finding in an applied research 
organization.”Organizational Behavior and 
Human Performance 30, (1982): 41-70.

Borgdorff Hendrik A.  
The Conflict of the Faculties:  
Perspectives on Artistic Research  
and Academia. Amsterdam: Leiden 
University Press, 2016.



Fi
na
l 
Dr
af
t

Cropley David H., Kaufman  
James C. & Cropley Arthur J.  
“Measuring creativity for innovation 
management.” Journal of technology 
management & innovation 6, (2011):  13-30.

de Rooij Alwin, van Dartel Michel, 
Ruhl Antal, Schraffenberger Hanna, 
van Melick Bente, Bontje Mathijs, 
Daams Mischa & Witter Michel.  
“Sensory Augmentation: Toward a 
Dialogue between the Arts and Sciences.” 
In Interactivity, Game Creation, Design, 
Learning, and Innovation, (2017): 213-223. 
Springer, Cham.

Goldberg Lewis R.  
“An alternative” description of 
personality”: the big-five factor 
structure.” Journal of personality and  
social psychology 59, no. 6 (1990): 1216.

Horváth Imre.  
“Comparison of three methodological 
approaches of design research.” Guidelines 
for a Decision Support Method Adapted to 
NPD Processes, (2007): 361-362.

Knowles Gary J.,  
& Cole Ardra L.  
Handbook of the arts in qualitative  
research: Perspectives, methodologies, 
examples, and issues. Sage, 2008

Lim Youn-Kyung, Stolterman  
Erik & Tenenberg Josh.  
“The anatomy of prototypes: Prototypes 
as filters, prototypes as manifestations 
of design ideas.” ACM Transactions on 
Computer-Human Interaction (TOCHI)15, 
no. 2 (2008): 7.

Oakley Kate, Sperry Brooke,  
& Pratt Andy.  
The art of innovation: How fine arts graduates 
contribute to innovation. Nesta, 2008.

Ruhl Antel, van Dartel Michel  
& de Rooij Alwin.  
“The Artistic Potential of Tactile Vision 
Interfaces: A First Look.” In Proceedings 
of the Twelfth International Conference 
on Tangible, Embedded, and Embodied 
Interaction, (2018, March): 73-79. ACM.

Sandberg Jörgen  
& Alvesson Mats.  
“Ways of constructing research 
questions: gap-spotting or 
problematization?” Organization 18, 
 no. 1 (2011): 23-44.

Smith Rachel C., Vangkilde Kasper 
T., Kjaersgaard Mette G., Otto Ton, 
Halse Joachim, Binder, Thomas.  
Design Anthropology Futures.  
Bloomsbury Publishing, 2016.

Davis Murray S.  
“That’s interesting! Towards a 
phenomenology of sociology and a 
sociology of phenomenology.” Philosophy of 
the social sciences 1, no. 2 (1971): 309-344.

Gaver William.  
“What should we expect from research 
through design?” Proceedings of the SIGCHI 
conference on human factors in computing 
systems, (2012): 937-946.

Heinsius Joost  
& Lehikoinen Kai.  
Training artists for  
innovation: competencies  
for new Contexts, 2013

Keyson David V., & Bruns Miguel.  
“Empirical research through 
design.” Proceedings of the 3rd IASDR 
Conference on Design Research, (2009, 
October): 4548-4557.

Koskinen Ilpo, Zimmerman John, 
Binder Thomas, Redström Johan, & 
Wensveen Stephan.  
Design research through practice: From the 
lab, field, and showroom. Elsevier, 2011.

Nunez German A.  
“Between Utopia and Dystopia: 
Contemporary Art and Its Conflicting 
Representations of Scientific 
Knowledge.” In Handbook of Popular 
Culture and Biomedicine, (2019): 245-
258. Springer, Cham.

Richmond Sheldon.  
The interaction of art and 
science. Leonardo 17, no. 2  
(1984): 81-86.

Runco Mark A., Plucker  
Jonathan A. & Lim Woong.  
“Development and psychometric 
integrity of a measure of ideational 
behavior.” Creativity Research  
Journal 13, no. 3-4 (2001): 393-400.

Sawyer R. Keith.  
Explaining creativity: The science  
of human innovation. Oxford  
University Press, 2011.

Stappers Pieter J.   
“Designing as a Part of Research.” Design 
and the Growth of Knowledge: best practices 
and ingredients for successful design research, 
(2007): 12-17.



Fi
na
l 
Dr
af
t

Stappers Pieter & Giaccardi Elisa. 
Research through design. The encyclopedia 
of human-computer interaction, 2nd ed.

Stocker Gerfried  
& Hirsch Andreas J.  
The Practice of Art and Science.  
Ars Electronica, 2017.

van Dartel Michel & de Rooij Alwin. 
“The Innovation Potential of Sensory 
Augmentation for Public Space.” 
Proceedings of the 2019 International 
Symposium on Electronic Art: in press.

Weick Karl E.  
“Theory construction as disciplined 
imagination.” Academy of management 
review 14, no. 4 (1989): 516-531.

Zeki Semir.  
“Art and the brain.” Journal of 
Consciousness Studies 6, no. 6-7  
(1999): 76-96.

Pieter J., Sleeswijk Visser  
Froukje & Keller Ianus.  
“The role of prototypes and frameworks 
for structuring explorations by research 
through design.” The Routledge Companion 
to Design Research, (2014): 163-174.

Sullivan Graeme.  
“Artistic cognition and creativity.” In The 
Routledge companion to research in the Arts, 
(2010): 129-149. Routledge.

Wagner Valentin, Klein Julian, 
Hanich Julian, Shah Mira, 
Menninghaus Winfried,  
& Jacobsen Thomas.  
“Anger framed: A field study on emotion, 
pleasure, and art.” Psychology of Aesthetics, 
Creativity, and the Arts 10, no. 2 (2016): 134.

Wensveen Stephan & Matthews Ben. 
“Prototypes and prototyping in design 
research.” Routledge companion to design 
research, (2015): 262-276.

Zimmerman John & Forlizzi Jodi.  
“The role of design artifacts in design 
theory construction.” Artifact, no. 1 
(2008): 41-45.




