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Preface





Summary

 The phenomenon that inspired the investigations presented in 
this dissertation is one that has preoccupied me in different ways for 
many years. It signifies the experience that many people have had at 
some point when being submerged with others in a difficult task and  
the group all of a sudden create something new together that reaches 
beyond what anyone had anticipated or could have done on their own. 
In many ways, it is the epitome of creative collaborations; the type of 
interaction where two plus two is more than its sum and something 
novel emerges out of the collaborative efforts. It can be described as 
‘collective creative synergy’, an ideal and an optimal collaborative po-
tential that many corporate teams and other professionals working in 
groups aim for.
 However, just as often collaborating with others is far from a 
pleasant or fruitful experience. In some groups, it seems like the peo-
ple involved have no chemistry and no common ground and creat-
ing something useful together feels impossible. The others can seem 
closed off, the conversation does not get going, or there is too much 
power-struggle going on. Working together is far from always easy 
perhaps, in particular, when it comes to creative tasks.

For many years, the study of creativity in psychology was fo-
cused on the individual, celebrating the myth of the creative genius and 
focusing on mapping the special personality traits of ‘creative people’. 
Later, the view arose that perhaps everyone has the capacity for being 
creative and it could have more to do with specific activities and ways 
of thinking, rather than a list of personality characteristics. Further-
more, it was noticed how people love engaging in creative activities to-
gether, and a multiplicity of professional practices around creative col-
laborations spurred. However, along the same time, a broad range of 
scientific studies concerned with group creative collaborations during 
the 1980ies, 1990ies and early 2000 showed that working in groups on 
creative tasks are far from always beneficial and in many ways less 
productive than working alone.  

While the work presented in this dissertation does not directly 
oppose this finding nor proposes that working in groups are always 
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beneficial to creative processes, it does, however, challenge the as-
sumptions behind the lack of benefits from working with others on 
these types of tasks. The overall premise that productivity is the most 
important measure of collective creative processes have some chal-
lenging and problematic consequences for the evaluation of potential 
benefits of working in groups. Fundamentally, many of these studies 
reduce the role of the group to being an environment for (optimal) 
individual performance. This focus on productivity favors processes 
of idea generation over processes of idea development such as elabo-
rating, questioning, and exploring idea proposals. In addition to this, 
research on creative collaborations that does not take the interactional 
encounters in the group into account, are blind to the effect of the dif-
ferent materials and resources available in various group settings and 
how they influence the generated ideas and solutions.
 Countering these tendencies in the mainstream approach to 
collective creativity, the work presented in this project took a different 
approach to investigating creative collaborations. The studies in this 
project focused on the interactional dynamics of groups, and took a 
view of the collective creative processes as situated, distributed, em-
bodied cognitive activities. The motivation behind adopting this ap-
proach was to investigate the distributed semiotic processes that are 
the foundation for the development and conception of co-created ideas 
in groups. Three micro-analytic studies were carried out in order to 
examine how the interactional dynamics and semiotic resources avail-
able in collaborative situations influence the creative processes. The 
data consisted of video and audio materials that were analyzed in two 
comparative studies and one single case study. Two different data sets 
were included. The first data set was from an experimental setting of 
a social psychology study where participants in groups of five were 
asked to build abstract concepts such as justice, collaboration, and 
responsibility out of LEGO blocks. The second data set was obtained 
from a meeting in a digital marketing bureau where the participants 
were doing a redesign of a web shop.  
 Overall, the studies showed that the interactional dynamics in 
groups influence deeply how their collaborative products turn out and 
that the semiotic resources available to groups fundamentally influ-
ence and shape the ideas they create together. Thus, the studies em-
phasize the importance of careful attention to these aspects of creative 
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group processes. Furthermore, the studies propose a shift in focus for 
the study of collective creativity from concentrating mainly on the idea 
generation phases of creative collaborations to giving more attention 
to activities that are minded on developing, elaborating, questioning, 
synthesizing and exploring ideational contributions. Finally, the stud-
ies advise careful attention to the specifics of existing brainstorming 
rules that are employed to make groups more productive, as they are 
potentially counterproductive to some of these processes. The project 
advises further research in collective creativity taking this interactional 
approach, in order to gain a deeper understanding of the fine-grained 
workings of the social, interactional, and semiotic processes that co-cre-
ated ideas grow from. 
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1. Introduction

 The project presented in this dissertation revolves around ques-
tions concerned with creative group processes. How do people create 
innovative ideas together? How do the dynamics of face-to-face inter-
action influence the development of novel ideas in groups? And more 
specifically: What roles do different modalities in face-to-face interac-
tions play in the creative, synergetic, and collaborative potentials of a 
group? The work consists of three studies that attempt to get at these 
questions from different angles, by exploring the roles of 1) material 
representations, 2) gesture, and 3) the influence of particulars of com-
municative coordination on the product of creative collaborations. It 
was the goal of this project to provide a more nuanced understanding 
of how these interactional aspects influence collective creative process-
es, as well as broadening the scope of the current field of research con-
cerning collective creativity. In addition to this, it was the objective to 
expand on research in the field of distributed, situated, and embodied 
cognition by examining collaborative interactions on more open-end-
ed and creative types of tasks. A micro-analytic approach was taken 
in order to accomplish these objectives. The collected data included 
video and audio data from two types of settings: 1) a controlled setting 
of a social psychology experiment, as well as 2) naturally occurring 
data from a meeting in a digital marketing bureau. The studies were 
carried out as part of the fkk (the Danish Council for Independent Re-
search) funded research project “Joint diagrammatical Reasoning in 
Language”.

1.1 Collaboration and Creativity 
 In order to successfully collaborate on solving problems, we 
need to coordinate intimately with others, involving aspects of phys-
ical engagement, verbal communication, and co-orientation to ma-
terials and objects in our environment. Connecting, communicating, 
and collaborating with other human beings are at the core of our ev-
eryday lives. As humans, we depend crucially on our ability to carry 
out actions with others and forming collaborative relationships, in our 
private spheres of friends and family, and for an increasing number 
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of people also professionally. It is becoming more and more common 
in many professional practices to rely on group collaborations, rather 
than on the work of individuals. Particularly in creative fields where 
brainstorming and innovation are part of the professional practices, 
these activities have exceedingly become group endeavors, and a large 
body of research has been concerned with the psychology, dynamics, 
and effectiveness of collaborative creativity (Amabile 1996, Amabile, 
Conti et al. 1996, Sutton and Hargadon 1996, Paulus 2000, Nijstad and 
De Dreu 2002, Hargadon and Bechky 2006). Perhaps surprisingly, the 
majority of research on group collaborations on creative tasks has fo-
cused on the psychology and performance of individual creativity and 
how this is influenced by being part of a group rather than investi-
gating the group as a unit for a thinking system (Kurtzberg and Am-
abile 2001, Hargadon and Bechky 2006). Central to these studies are 
1) an understanding of the group environment primarily as a setting 
providing conditions for individual performance, and 2) an emphasis 
on productivity as the central measure of collaborative effectiveness. 
Research has shown that when it comes to generating large quantities 
of ideas, pooling individual ideas is a more productive strategy than 
doing brainstorming in groups. In other words, it has been shown that 
on idea generation tasks “nominal groups” outperform real groups of 
interacting participants in terms of productivity, such as the number 
of ideas produced (Taylor, Berry et al. 1958, Diehl and Stroebe 1987, 
Pauhus, Dzindolet et al. 1993). 
 This conclusion, however, has been challenged by studies point-
ing out that productivity is not a sufficient measure of effectiveness in 
group creativity as a large quantity of ideas does not ensure high-qual-
ity ideas (Rietzschel, Nijstad et al. 2006). These approaches suggest that 
groups are more efficient at idea selection, development, and imple-
mentation (Nijstad and De Dreu 2002, West 2002, Rietzschel, Nijstad 
et al. 2007). In line with this, studies in social cognition have shown 
that when groups and dyads outperform individuals, it is due to the 
added effect of communicative coordination – i.e. the many semiotic 
resources, manipulations, and exchanges that are part of face-to-face 
interaction (Fusaroli, Bahrami et al. 2012, Fusaroli, Rączaszek-Leonar-
di et al. 2014). According to this view, a team of participants jointly 
solving a task is more accurately described as a distributed, dynamic 
cognitive system than as a collection of individual cognizers (Hutchins 
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1995, Hutchins 2010). This approach builds on the viewpoint that cog-
nition is an extended, embodied, distributed activity (Kirsh and Ma-
glio 1994, Hutchins 1995, Clark and Chalmers 1998, Clark 2008), and it 
highlights our interactional abilities to coordinate and make sense of 
materials and objects in the world with each other in meaningful ways 
(Goodwin 1994, Goodwin 2000, Alač and Hutchins 2004, Fusaroli, 
Gangopadhyay et al. 2014). This view brings forth a perception of the 
group as not just a compilation of individuals, pooling their individual 
resources. Instead, groups are seen as a dynamic whole able to interact 
with the problem space in ways that cannot be reduced to what the 
individuals could do on their own. Thus, highlighting the interactional 
processes of building on each other’s semiotic productions, in ways 
that accumulate and transform what is being done into something that 
doesn’t originate from either interlocutor, but is a co-created, on-going 
joint project (Clark and Wilkes-Gibbs 1986, Clark 1996, Goodwin 2013, 
Goodwin in press).  

1.2 An interactional approach
These studies and approaches guided the understanding of col-

lective creativity going into this project, highlighting the unfolding of 
the group collaboration in face-to-face interaction as the primary focus 
in order to gain further insight and add nuance to the understanding 
of creative group processes. The work presented in this dissertation 
elaborates on the position that in real life settings of group work, the 
collective creative process is situated, temporally unfolding, and dis-
tributed between self, others, and material artifacts. It was the goal to 
bring about a more nuanced understanding of the synergetic poten-
tials of collective creativity by employing a micro-analytic approach 
to empirically investigate these dynamic, distributed, and temporally 
unfolding aspects of interaction.

This point of departure highlights novel areas and perspectives 
for the study of collaborative creative processes. First of all, it plac-
es the interactional dynamics at the center of investigation and points 
to the ways we interact with each other, understands each other, and 
make sense of objects together in joint problem solving settings as cen-
tral areas of investigation. Secondly, it highlights material resources 
such as cultural artifacts in the situated environment of groups as tools 
that potentially shape and influence the outcomes of the joint task.
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Following from this, the overarching question that has guid-
ed the work in the present volume is an explorative one: How do 
the diverse semiotic resources in the situated ecology of face-to-face 
group interactions influence the distributed cognitive processes and 
the co-created solutions in open-ended, creative tasks? This extensive 
question embarking on many different angles on face-to-face interac-
tions guided the three studies that make up the body of the disserta-
tion with the aim of providing nuanced answers focusing on the vari-
ous aspects.

1.3 Studies and articles
The work presented in this dissertation consists of three stud-

ies, each contributing to the understanding of how open-ended joint 
problem solving in groups unfolds, and how interactional, semiotic 
resources are engaged during these processes. The three studies were 
based on two sets of video and audio data, both of group interactions 
involving four to six participants. The first data set was from a social 
psychology experiment involving groups of undergrad students asked 
to build abstract concepts such as “Responsibility” and “Justice” to-
gether. The second data set consisted of video recordings of a creative 
meeting at a digital marketing bureau, which involved employees 
from the company and two of their clients. The experimental data had 
the strength of repeated conditions displaying varying strategies on 
similar types of tasks solved by different groups, which allowed for a 
comparative approach. The more ecological data displayed an instan-
tiation of a natural occurrence of the phenomenon of interest and was 
studied as such. The video data was analyzed using qualitative mi-
cro-analysis of face-to-face interaction, and informed by ethnographic 
observations (for more on the data collection and methodological con-
siderations, see Chapter 3). 

The focus of the first study in this dissertation, presented in 
the paper “Thinking together with material representations: Joint epis-
temic actions in creative problem solving,” was oriented around the 
different ways that external materials such as cultural artifacts are re-
cruited during collective creative processes. It has been extensively ar-
gued that material representations are central to investigating problem 
spaces in problem solving processes in individuals (Kirsh and Maglio 
1994, Vallée-Tourangeau and Krüsi Penney 2005, Clark 2008, Kirsh 
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2010, Weller, Villejoubert et al. 2011, Vallée-Tourangeau, Steffensen 
et al. 2015). The study expanded on this line of research and inves-
tigated further the role of material artifacts in open-ended collective 
problem solving. More specifically, the study explored how different 
ways of engaging materials in collective open-ended problem solving 
influenced the distributed idea processes. The paper is presented and 
discussed further in Chapter 4.1 and is found in its full length in Ap-
pendix B.

The second focus of my work has been on the characteristics of 
different group dynamics concerning distinctive ways of interacting 
and communicating. It is evident that social dynamics play a crucial 
role in establishing a fertile environment for collective creative pro-
cesses. In any group process, the task of managing social relations is 
always present and deeply influences the co-created outcome. A num-
ber of studies have pointed to the importance of positive feedback in 
communication for advancing and maintaining the joint project (Clark 
and Wilkes-Gibbs 1986, Clark 1996, Bangerter and Clark 2003, Bangert-
er, Clark et al. 2004). Furthermore, it is a well-researched and founda-
tional practice in collaborative creative activities such as brainstorm-
ing to emphasize positive and acknowledging ways of receiving ideas 
in groups and avoid critical or negative ones (Osborn 1957, Oxley, 
Dzindolet et al. 1996). In the second study contained in this volume, 
presented in the paper “Agreeing is not enough: The constructive role 
of miscommunication”, I challenged the emphasis on positive and ac-
knowledging feedback by investigating a broad range of ways of re-
ceiving ideas in groups and analyzing how these leave elaborate traces 
in the co-created products. The study examined how different ways of 
communicatively managing the joint project in a group influenced the 
final product with regards to the distribution of conceptual ownership 
as well as conceptual coherence in the task solution.

These two initial studies of interactional dynamics and materi-
al artifacts in the situated environment of group participants made it 
increasingly clear that gesture plays a crucial role—especially in parts 
of the creative processes that involve exploration and investigation of 
new perspectives. Gestural productions have been shown to be central 
to joint action and collaboration, and studies have shown that they are 
especially pertinent when coming up with new ways of understanding 
objects and materials together (Goodwin 2000, Goodwin and Goodwin 
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2000, Goodwin 2003, Goodwin 2007). Other studies put gesture at the 
center of diverse tasks of learning and reasoning such as learning al-
gebra, understanding insight problems, and solving spatial tasks (Mc-
Neil 1992, Alibali and Goldin-Meadow 1993, Alibali, Bassok et al. 1999, 
Goldin-Meadow 1999, Kessell and Tversky 2006, Tversky, Heiser et al. 
2009). Gesture is at the intersection of materials and our perception of 
them; some types of gestures are performed to structure our shared 
understanding of things in the world. The last paper making up the 
work in this dissertation investigated the unfolding process of making 
sense of an idea in a creative task. It showed how gesture plays a cen-
tral role in establishing a novel understanding and new perspectives 
on the idea during a naturally occurring creative meeting. The article 
identified the gestures as diagram experiments and showed how the 
framework of Peirce’s diagrammatic reasoning highlights important 
aspects of the collective ideational process.

1.4 Brief overview of the dissertation
In the following chapter, the theoretical foundations of the work in this 
dissertation is presented and discussed in further detail. In Chapter 
three, the methods, data collection and methodological considerations 
that guided the three studies are unfolded. Chapter four consists of the 
presentation, discussions and critique of each of the three articles that 
make up the main body of the dissertation. This chapter also provides 
a discussion of how the different studies motivated each other and 
how the findings are linked together. Lastly, in Chapter five and six the 
overall conclusions of my investigations are presented and discussed 
in addition to further perspectives and implications of the research.
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2. Theoretical background

 In many professional fields today, working in groups to gener-
ate ideas and come up with novel solutions is a widespread practice. 
Many, if not most, institutions in modern, western society, incorporate 
aspects of collective creative practices counting schools and universi-
ties, as well as private companies in fields as diverse as marketing, 
communication, design, and architecture. These practices include pro-
cesses such as idea generation, brainstorming, collectively developing 
ideas, and innovation on products. 

In studies of creativity, being creative is most often defined as 
the activity of developing new ideas that are useful (Mumford and Gus-
tafson 1988, Kasof 1995, Amabile 1996, Paulus 2000). Thus, the general 
definition in the psychological and sociological fields concerned with 
creativity, in particular, emphasizes novelty and feasibility. This line 
of research highlights the form of creativity that takes place as an ev-
eryday practice and activity applied to a multiplicity of problems and 
tasks. An early and significant contribution to the study of creativity 
further described a diverse range of characteristics of creative think-
ing. The most well-known and studied ones are Fluency: The ability 
to create a large number of ideas; Flexibility: producing a wide vari-
ety of ideas; and Originality: Producing novel but within-scope ideas 
(Guilford 1950, Paulus 2000). However, also processes of Synthesizing, 
Analysing, Re-organizing, Re-definition/transformation and Com-
plexity were originally highlighted. Thus, Synthesizing is described as 
the process of organizing multiple ideas into larger patterns, and its 
counterpart Analyzing is defined as the task of breaking down sym-
bolic structures in order to build new ones. Reorganizing and Redefi-
nition is defined as the process of transforming existing structures and 
objects in novel ways, and Complexity has to do with dealing with 
many patterns of ideas at the same time (Guilford 1950). Thus, extend-
ing the general way of defining creativity, I here propose the notion 
that being creative is a process of coming up with, developing, and 
synthesizing idea proposals that are diverse, novel, and relevant prop-
ositions to an open-ended problem or task. In addition this, and in a 
very broad sense, I consider any written, oral, or otherwise presented 
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interactional contribution that is proposed as an idea in the context of a 
collective creative process as counting as an idea. Underlying this take 
on creativity, is an understanding of creativity as a process or activity 
that most, if not all, people are able to engage in, rather than an indi-
vidual disposition enabled by a set of special creative characteristics 
or personality traits (Mumford and Gustafson 1988, Kasof 1995, Am-
abile 1996). Collective creativity, then, most simply can be defined by 
any creative processes and practices carried out by two or more people 
working together.

It is a widely held belief that working in groups is beneficial to 
solving creative tasks. Even though early research on brainstorming 
showed that individuals placed in groups produce fewer ideas than 
people doing the same activity alone, it is a persisting and widespread 
belief that groups outperform individuals on these types of tasks (Stro-
ebe, Diehl et al. 1992). However, central contemporary approaches to 
collective creativity consider this perceived benefit of the group to be 
without convincing empirical truth. These approaches put forth the 
position that the main advantages of group brainstorming sessions are 
first and foremost that they are pleasant, motivating, and has orga-
nizational value (Stroebe, Diehl et al. 1992, Pauhus, Dzindolet et al. 
1993, Sutton and Hargadon 1996, Paulus 2000). On the whole, this cen-
tral line of research in collective creativity remains unconvinced that 
interacting groups are particularly beneficial for generating creative 
solutions, at least not without careful attention to overcoming the so-
cial and cognitive inhibitions that this research shows that working in 
groups pose (Paulus 2000, Paulus and Brown 2003). However, these 
conclusions are based on a relatively narrow understanding of cre-
ative activities that place a large emphasis on productivity as the most 
important measure of creative performance. In addition to this, and 
similarly influencing the overall conclusions, these studies display an 
understanding of groups that is largely focused on the potential and 
performance of the individual, with little attention to the communica-
tion and coordinative dynamics of unfolding face-to-face interaction.
 In the following, I discuss in more details the foundations of 
these central studies in collective creativity and furthermore, how they 
have shaped the professional practices of creative teamwork. I sketch 
out a notion of creative performance and the potentials of group col-
laborations that challenge two parts of this branch of research in collec-
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tive creativity. First of all, I review opposing approaches to collective 
creativity that emphasize how productivity is an insufficient measure 
of performance in collective creative tasks and move on to highlight 
elaboration, analysis, exploration, and synthesis, as important aspects 
of effective creative group work. Secondly, I propose that the under-
lying perception of groups primarily characterized as an environment 
for individual performance is not adequate for understanding the dy-
namics and potentials of group work. In line with this, theories and 
experimental evidence from the field of social cognition are discussed 
that show how groups are more adequately described as distributed 
cognitive systems, that encompass fundamentally different technolo-
gies for thinking. In the following sections, this view is developed fur-
ther, and insights from research showing how coordination and syn-
ergy in group-dynamics are central to understanding the potentials 
of collaboration, highlighting the ecology of the group as a potential 
thinking and acting system are included.

2.1 Creative productivity and the quality of ideas
As previously mentioned, an early and greatly influential study 

of group creativity concluded that individuals interacting in groups 
produce fewer ideas than individuals brainstorming alone (Taylor, Ber-
ry et al. 1958). The study showed that pooling ideas generated by peo-
ple working alone in nominal groups was a more productive strategy 
than having people interact with each other face-to-face. Later studies 
have further investigated different ways group environments inhibits 
individual idea production, which further supported the position that 
having people interact in groups is less efficient when the goal is the 
generation of large quantities of ideas (Diehl and Stroebe 1987, Mullen, 
Johnson et al. 1991). The inquiries underlying this line of research is 
primarily concerned with productivity in brainstorming, an activity 
of generating a multiplicity of ideas to solve a formulated problem in 
a specified period of time. It was originally described and researched 
as an idea generation method facilitating the activity of freely sharing 
ideas in groups without evaluating them (Osborn 1957). 

This line of research in collective creativity concerned with cre-
ative productivity has fundamentally shaped the field. It has spurred 
a multiplicity of studies and investigations and given rise to funda-
mental professional practices of process facilitation, argued to height-
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en the productivity in groups (Osborn 1957, Oxley, Dzindolet et al. 
1996). Studies of group creativity have been overwhelmingly con-
cerned with identifying factors that would heighten productivity of 
ideas, i.e. “overcoming the production loss” in groups. Thus, there is 
a tendency in research on collaborative creativity of striving towards 
making interacting groups perform as well as nominal groups. This 
line of research has highlighted factors negatively influencing the 
productivity of groups such as: free riding (piggybacking on other’s 
ideas), the illusion of productivity (the tendency of to think that you 
are responsible for generating more ideas than you actually did), pro-
duction blocking (being unable to contribute ideas when other people 
are talking), task-irrelevant behaviors, and demanding cognitive load 
(for example because attention must be divided between generating 
speech and listening) (Diehl and Stroebe 1987, Paulus and Dzindolet 
1993, Paulus 2000, Paulus and Brown 2003). Overcoming these inhib-
itors of productivity is best done, it is suggested, by having trained 
facilitators (Oxley, Dzindolet et al. 1996). Or, more radically, more or 
less simply getting rid of face-to-face interaction altogether by pooling 
ideas using, for example, digital tools (Gallupe, Bastianutti et al. 1991, 
Dennis and Valacich 1993).

It appears counterintuitive, however, that the most valuable 
creative group processes would be ones that perform the most simi-
lar to pooling of individual contributions and thus eliminating or sup-
pressing the potential effects of interaction, which, in fact, would be 
the added condition and possible advantage that groups have. Instead, 
the interactional resources and technologies for thinking that groups 
pose could encompass the possibility of reaching solutions that are 
greater, different, or possess another type of quality, than the sum of 
individual performances. Thus, this line of research raises questions 
concerning whether it is truly the most promising potential of creative 
collaborations to overcome the inhibitory effect of interaction on indi-
vidual productivity. Or whether the creative potential of a group of 
people working together is based on altogether different strengths, ac-
tivities, and processes.

A few studies have challenged the finding that group brain-
storming is less valuable than pooling individual performance, by 
pointing to other organizational benefits of brainstorming meetings in 
organizations. A study shows that brainstorming activities create orga-
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nizational value aside from the ideas produced there, such as enhancing 
the company status, impressing clients, and providing income (Sutton 
and Hargadon 1996). However, somewhat more fundamentally chal-
lenging the approach to concerned with measuring productivity, is a 
line of inquiry that has pointed out that productivity is not sufficient 
for evaluating collective creative performance. This study shows that 
high producitivity does not entail quality and feasibility of ideas, and 
that when it comes to selecting, rather than generating, ideas nominal 
groups perform no better than interacting ones (Rietzschel, Nijstad et 
al. 2006). This line of work argues that the strength of working together 
in a group is not reducible to simply being more people able to gener-
ate more ideas, but rather is characterized by activities of elaborating 
and deeply exploring ideas, as well as implementation and innovation 
of practices (Nijstad and De Dreu 2002, West 2002).

Based on this, it can be speculated whether interacting groups 
might be more effective at other types of creative processes. Related 
to the influential work of Guilford, studies concerned with creative 
thinking has primarily been focused on the creative processes charac-
terized by fluency, the process of producing large numbers of ideas, 
and to some degree also flexibility, creating a wide variety of ideas. 
As described above, there is extensive evidence that individuals work-
ing alone are better than interacting groups at producing large quanti-
ties of ideas.  Possibly, individuals also to some degree have a greater 
chance of generating initial ideas of good quality (as a high overall 
number of ideas, raises the chance of producing good quality ideas 
(Parnes and Meadow 1959)). However, other creative processes such 
as synthesizing, analyzing, dealing with complexity and transforming 
existing structures into new ones are likely equally important creative 
activities when creating innovative solutions. These processes have 
been studied significantly less in the research on (collective) creativity, 
among other things, because it has been assumed that these processes 
depend on having generated a high quantity and quality of pooled 
ideas before developing them further. What is neglected in this view-
point is, however, the possibility that high-quality ideas may be less 
dependent on the specifics of the initial contributions and more on the 
way these are manipulated, changed, explored and combined. These 
types of processes may benefit more from group collaborations, as 
they rely less on high productivity and more on processes of abstrac-
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tion, analysis, and elaboration. Some recognition of this is found in the 
literature on collective creativity. Among others Kreuzberg & Amabile 
points to ‘creative synergy’, encompassing some of these processes, as 
an important and under-researched aspect of group creativity (Kurtz-
berg and Amabile 2001). 

Adding to this critique, the majority of approaches to the study 
of collective creativity show a fundamental disregard of the group as a 
unit of action and reasoning in itself. As described in detail above, the 
function and potentials of the group are reduced to primarily being 
an environment for (aiding, nurturing, or blocking) individual perfor-
mance (Amabile 1996, Amabile, Conti et al. 1996, Paulus 2000, Kurtz-
berg and Amabile 2001). Thus, overall, this line of research fails to take 
into account the potentials of the group as a thinking system that pro-
vides a fundamentally different environment for (creative) reasoning 
than the individual working alone.
A current line of research in the field of social cognition propose the 
view that the group as a unit provides fundamentally different tech-
nologies for thinking and acting in the world (Tylén, Weed et al. 2010, 
Fusaroli, Gangopadhyay et al. 2014, Fusaroli, Rączaszek-Leonardi et 
al. 2014). Coupled with theories of extended, embodied, situated, and 
distributed approaches to cognitive processes, a view on group cogni-
tion is proposed that suggests new foci for the study of collaborative 
creativity (Kirsh and Maglio 1994, Hutchins 1995, Clark and Chalm-
ers 1998, Goodwin 2000). These approaches and the consequences for 
a more nuanced understanding of group performance and collective 
creativity will be discussed in more detail below. Before getting to this, 
however, I will provide a more detailed discussion of what benefits 
(if any) the research in group performance and social cognition has 
shown to be present when solving problems in collaboration with oth-
ers, rather than alone, and what conditions are most likely to foster 
effective collaborative performance.

2.2 What, if any, is the benefit of working with others?
 Even if the measure of productivity in creative collaborations 
can be challenged as to whether it is a sufficient measure of group ef-
fectiveness, the question somewhat remains: Is working together in 
groups ever truly an advantage? Or, are the benefits of collaborating 
an illusion that persists due to the pleasant experiences and organiza-
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tional advantages that groups provide (as proposed by Stroebe, Diehl 
et al. 1992 among others)? The answer is not completely straightfor-
ward. A great deal of literature and many studies have been concerned 
with comparing the performance of individuals to the performance 
of groups.  A range of empirical work points to the conclusion that 
groups do indeed, on average, perform better than the average indi-
vidual on a large variety of tasks. Further studies on different types of 
tasks, showed that groups hold the greatest superiority over individ-
uals on problem solving tasks, intermediate in vocabulary and world 
knowledge tasks, and the least on quantity estimation tasks (Hill 1982, 
Laughlin, Bonner et al. 2002). However, whereas these studies do con-
tribute to showing that engaging in collaborations with others can ben-
efit the individual, this body of work fails to evaluate whether groups 
in these cases outperform pooling of individual performance, and 
thus, it is argued, the basis for the comparison is somewhat limited.

The comparison of individual and group performance is not a 
trivial undertaking, and it depends on a range of factors: the type of 
task, the time allotted, and not least the measures of performance, such 
as speed and productivity. However, an additional different approach 
to group performance has shown that the most striking and potential-
ly important aspects of group work is not that being in a group adds 
more of the same. Rather, both the methods for product solving as well 
as final solutions, that groups construct, are markedly different from 
those of individuals (Schwartz 1995). This study showed that people 
working together use more abstract representations to solve problems 
and produce more abstract solutions than people working alone. This 
difference was in part attributed to the task demands of interaction, 
communication, and coordination needed to successfully carry out 
group work and coming to a mutual understanding of a problem. An-
other study trying to get at the potential benefits of interaction and dia-
logue in collective problem solving tested whether individuals talking 
to themselves (monologuing) gained the same benefit from language 
as interacting dyads on a category learning task, compared to controls 
who worked silently (Voiklis and Corter 2008). The result showed that 
interacting dyads, who had the opportunity to jointly construct new 
references in dialogue performed the best at category learning, where-
as individuals talking aloud with the possibility of recording them-
selves for later use performed no better than controls. 
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Identifying abstraction as a main characteristic setting apart 
the materials and solutions produced in collaboration compared to in-
dividual efforts points to aspects that might nuance the approach to 
collective creativity. Additionally, these lines of investigation point to 
language in interaction as central to the understanding of both creative 
and other types of collaboration.

2.3 Joining minds: coordinating collaboration
 Language and the coordination of speech and action in interac-
tion play a crucial role in collaborative efforts. Very basically, in order 
to work together, we need to coordinate actions and language produc-
tion and establish a shared frame for acting in and understanding the 
world. 
 Creating a common ground for communication and joint action 
has been researched from somewhat different theoretical positions. An 
initial approach identifying the need for common ground in interaction 
formulated this as sharing of the same mental constructs, involving ex-
plicit exchanges of mutual knowledge, beliefs, and assumptions to the 
degree sufficient for carrying out the joint project, and ultimately align-
ing mental states (Clark and Brennan 1991). A somewhat later position 
argued that these types of coordination are taking place through much 
more “low-level” and implicit processes. A seminal study by Pickering 
and Garrod showed that collaborating dyads automatically align to 
production aspects each other’s language in dialogue both phonetical-
ly, syntactically, and semantically (Pickering and Garrod 2004). It was 
argued that, through this process, they were able to implicitly align 
to each others’ mental situation models, containing multidimension-
al representations of time, space, causality, and intentionality (Pick-
ering and Garrod 2004). Both positions argue for mutual sensitivity 
and adaptation to language production and comprehension processes 
in interaction, emphasizing conversation as an inherently collabora-
tive process of predicting and adapting to the situation of co-produced 
communicative behavior with the purpose of carrying out some joint 
activity. Underlying these positions is a theory of linguistics that ar-
gues for dialogue as an activity of co-producing meaning, rather than 
the traditional linguistic position that very broadly put proposes inter-
nal individual processes of information encoding and decoding (Clark 
1996, Garrod and Pickering 2009). However, both approaches funda-
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mentally orient towards the sharing of mental states as a prerequisite 
for joint action. 
 Related, but somewhat differentiated, positions argue that 
what is central to collaborative coordination is a shared attention to, 
engagement with, and sensitivity towards the affordances of the joint 
activity including the situated environment as well as the plurality of 
signals from other people (Fusaroli, Rączaszek-Leonardi et al. 2014). 
Crucially, this involves both processes of alignment attuning to the 
collective pace and collaborative temporal unfolding of the activity 
as well as processes of complementarity ensuring for example distri-
bution of labor(Fusaroli, Rączaszek-Leonardi et al. 2014). Empirically 
underpinning the position that global alignment in collaboration is not 
desirable, a study showed that, on a visual perception task, dyads who 
adjusted only to a shared vocabulary on task-relevant terms performed 
significantly better than those who aligned globally in their language 
production (Fusaroli, Bahrami et al. 2012). A central viewpoint of this 
position is that even though we need to coordinate with each other in 
collaboration, sharing the same mental state is neither necessary nor 
desirable (if indeed at all possible). On the contrary, individual states 
and processes are part of the dynamics that propel the interaction for-
ward. What characterizes collaboration in humans, it is argued, is the 
ability to form loosely coupled distributed cognitive systems with each 
other by attuning and coordinating, enabling us to engage in joint proj-
ects, build joint action routines, and make sense of the world together.

2.4 Distributed and situated approaches to cognition
 One of the foundations of the interpersonal synergy approach 
to communication and coordination in joint problem solving, outlined 
above, is the idea that individuals are able to couple with each other in 
interaction, and in this way act as a distributed problem solving sys-
tem.  Following Hutchins, the theory of distributed cognition describes 
the process of complex problem solving such as navigating a ship or 
flying an airplane as a process where parts of the task are distributed 
among different individuals, objects, and cultural artifacts (Hutchins 
1995, Hutchins 1995). The involvement of cultural artifacts means that 
cognition is distributed in more than one way, both among individuals 
present in the here and now, and adding the know-how and prior ac-
tions of people contributing to the inherited artifacts as well as possible 
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routines shaping the procedure of the joint activity. 
 This line of work is argued to encompass a more ecological 
view of cognition, discarding the traditional view of cognition as limit-
ed to processes taking place ‘inside the skull’, and instead seeing action 
and cognition as intimately linked. Thus, placing the cognitive process 
as an activity in the rich and semiotically meaningful environment of 
world, artifacts, and others (Hutchins 2010). Work in linguistic anthro-
pology adds nuance to this position, arguing that acting in the world 
with others fundamentally shape our thinking. For example when we 
are taught how to make sense of the world in alignment with cultural-
ly constituted semiotic systems such as language and procedures for 
performing actions with objects (Goodwin 2000, Alač and Hutchins 
2004). This work adds the notion of embodied, situated action, and 
emphasizes mutual monitoring and co-participation in joint activities 
as the foundation for collaborative endeavors, rather than shared or 
aligned mental states (Goodwin and Goodwin 2000, Goodwin 2007). In 
summation, the distributed approach to cognition, argue that, rather 
than automatically assuming the individual human agent as the unit of 
analysis for cognitive processes, an ecological approach should take as 
its unit of analysis both individuals and objects central to the process 
as a single, socio-technical, distributed system.

2.5 Extended and embodied approaches to cognition
Another line of work concerned with establishing more eco-

logical approaches to the study of cognition elaborates further on the 
understanding of the role of artifacts in cognitive processes. According 
to traditional views in cognitive science, (human) cognition is widely 
considered an information processing and generating system taking 
place inside the head of the individual, and is provided input from 
and generating output onto the world. The active externalist approach 
takes up the theoretical position that cognitive processes ‘extend’ into 
the environment, and involves manipulation of objects as part of the 
cognitive process. In Clark & Chalmer’s central 1998 paper on the top-
ic, they formulate it as follows:

“If, as we confront some task, a part of the world functions as a process which, 

were it done in the head, we would have no hesitation in recognizing as part 

of the cognitive process, then that part of the world is (so we claim) part of the 
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cognitive process.” (Clark and Chalmers 1998; 4).

The argument is that if one makes use of, say, a pen and a 
notebook or even other people for memory retrieval, calculations, or 
other reasoning tasks during problem solving these outside the head 
artifacts – and other individuals - are part of that cognitive process 
(Hutchins 1995, Clark and Chalmers 1998). Part of this approach rests 
on the idea of embodied and enacted cognition as processes pertaining 
to the human agent as embedded and engaged with the surrounding 
environment in a way that is undergoing constant adjustments and 
seeking out new potentials from both internal (mental), bodily, and ex-
ternal resources (Clark 2008). In this view, manipulation experiments 
of the environment are central to acting and thinking in the world, and 
it involves kinaesthetic feedback and exploring possible actions in the 
contextual setting as part of cognitive processes.  

An empirical study investigated the occurrence of cognitively 
extended manipulations of objects by looking at performance strate-
gies in the computer game Tetris (Kirsh and Maglio 1994). In this pa-
per, the authors distinguish between pragmatic action, defined as ac-
tions that achieve an instrumental goal, and epistemic action: actions 
that change the environment for the purpose of aiding a cognitive 
process. The study showed that novice participants performed mostly 
pragmatic actions with the Tetris Zoids, as they primarily moved them 
to progress towards an end position. The expert players, perhaps sur-
prisingly, moved the Zoid shapes around many more times, perform-
ing an excessive amount of experiments before determining, or as the 
authors argue, in order to visually perceive rather than mentally com-
pute, the best position to drop them. These actions were investigated 
as epistemic actions, actions that manipulate, test, and change the en-
vironment so as to generate the best solutions to the task. This strategy 
used by the experts was superior to the pragmatic, mental calculation 
strategy employed by novices.  

Several additional studies have shown positive effects of being 
able to manipulate objects and material representations when solving 
challenging problems. A study of participants generating words in a 
Scrabble-like setup showed that in the condition where they could ma-
nipulate the letter tiles, they performed significantly better than when 
they could not (Kirsh, Maglio et al. 1999). In addition to this, stud-
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ies on more classical problem solving tasks, such as insight problems, 
show a similar positive effect of manipulation. However, some of these 
experiments are slightly different since performance on insight prob-
lems is not measured by the degree of productivity, but rather epis-
temic change: A point in the reasoning about the problem, where the 
problem is reanalyzed, and a novel perspective is taken that make a 
solution possible. Studies show that in conditions where manual inter-
action with material representations of the insight problem was pos-
sible, participants were significantly more likely to reach the solution 
(Vallée-Tourangeau and Krüsi Penney 2005, Weller, Villejoubert et al. 
2011). A case study investigated the 17 animals problem, a problem 
presenting as an unsolvable algorithmic problem of placing 17 animals 
in 4 enclosures in a way so that there is an odd number in all enclo-
sures. The study showed that not only were the condition where par-
ticipants could manipulate artifacts that constituted the problem more 
successful, but furthermore micro-analysis of the video showed that 
the process of insight occurred in a bottom-up fashion when manu-
ally engaging with the materials (Vallée-Tourangeau, Steffensen et al. 
2015). 
 These approaches add new dimensions to the study of collec-
tive creativity. Creative processes have been argued to be intimately 
linked with these types of agent-environment couplings of manipula-
tion and experimentation (Ingold 2014, Kirsh 2014, Vallée-Tourangeau 
2014). Coming up with novel ideas and adopting new ways of under-
standing and redescribing problems are essential creative processes. 
The studies described above point to interactive, distributed activities 
that are deeply linked to materials and other people as central to un-
derstanding and investigating creativity in real life settings. 

2.6 Interacting with material representations
In line with this work, it is argued that people going by their 

everyday business use many such strategies for manipulating, reor-
ganizing, and experimenting with materials and representations in 
their immediate environment to seek out solutions to problems. Fur-
thermore, in our everyday lives, we employ many culturally inherited 
tools, artifacts, and other semiotic resources that are made to serve that 
purpose. We routinely extend our cognitive processes to objects and 
tools for example by using calculators to add up large numbers, maps 
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to find our way, and drawings to explain to others how we think. And 
we experiment on objects and material representations to seek out dif-
ferent perspectives when we have reached an impasse on a problem.

Additionally, in some professional fields, it is part of the cur-
rent practices to organize ideas using materials and spaces. At large 
companies such as Pixar and Google, producing materials and using 
walls and workspaces to manipulate, organize, explore and get new 
ideas. In many organizations, it is common practice to use post-its and 
vertical surfaces in brainstorming and idea development, where ideas 
are written on the post-its, put on the wall, and organized in spatially 
meaningful ways.

Drawing, sketching, or otherwise creating material represen-
tations is argued to advance thinking in multiple ways. It is a way of 
creating stable referents for manipulating or calculating a solution that 
can change the structure of a problem space, and allow for solutions 
to be directly perceived rather than inferred. Creating materials repre-
senting parts of a problem also allows for manual reorganization, ex-
perimentation, and categorization. Finally, as material representations 
are public tools for thinking, they have the potential to be shared and 
engaged with in collaboration with others (Kirsh 2009, Kirsh 2010). 
Some of these processes have been extensively investigated by Peirce 
as the notion of diagrammatic reasoning; the process of reasoning by 
rule-based manipulations of diagrams (Peirce 1931, Peirce 1981, St-
jernfelt 2011). In this context, a diagram is defined as a “skeleton-like 
sketch of relations” (Stjernfelt 2000) constituting an external represen-
tation that makes abstract relations perceivable and manipulable. Dia-
grammatic reasoning is the activity of experimenting on the sketch in 
meaningful ways in order to tease out a solution to a problem. (Stjern-
felt 2011, Tylén, Fusaroli et al. 2015). Crucially, these processes of ex-
perimentation and exploration of the environment can be distributed 
among individuals working together. Joining efforts on cognitive tasks 
involving manipulation and creation of material representations con-
stitute embodied, situated co-action in which we are able to learn from 
and build on not only our own experimental actions and explorations 
but also those of other people (Kirsh 2014, Tylén, Fusaroli et al. 2015). 

When we communicate with others about the world, we provide 
semiotic substrates for others to further operate on (Goodwin 2013). 
Language is one of the primary semiotic tools we have, for making 



34

sense of the world together, and it is shaped and utilized in interaction. 
In interaction, we are engaged in ongoing communicative production, 
where we continuously add to and re-shape what is being said and 
understood together. Thus, it is argued that we use language and other 
semiotic resources in interaction, not only for attuning to each other to 
coordinate action but also as tools for creating and transforming mean-
ingful ways of understanding things in the world together (Goodwin 
2013, Goodwin in press). The special thing about human co-operation, 
it is argued, is that we accumulate meaning structures and semiotic 
systems such as language and that we engage in joint elaboration and 
transformation of these resources in interaction.

Gesture and semiotic artifacts are essential in this process. It 
has been shown how gesture and artifacts employed in interaction can 
fundamentally and quite literally shape how an event or object is per-
ceived. In an analysis of the famous 1994 Rodney King trial, it was seen 
how the prosecutor used diagrams and gestures to organize the video 
frames of Rodney King being beaten by the police in a way that con-
strued him as being aggressive and the police simply reacting accord-
ingly (Goodwin 1994). Similarly, it has been shown how archaeologists 
use gestures, color tables, and drawings to interpret the archaeological 
structures at an excavation site (Goodwin 2000, Goodwin 2003). These 
and additional studies show how professionals teach novices how to 
‘see’ the meaningful organization of features in objects of their fields. 
Another such study showed how an experienced fMRI technician used 
gestures to animate a diagram on a piece of paper as part of the prac-
tice of teaching novice technicians how to structure their perception of 
the fMRI image (Alač and Hutchins 2004).

In addition to being essential to such processes of collaborative 
sense-making in interaction, gesture has long been investigated as not 
only contributing to semantic and pragmatic underpinnings of lan-
guage use in interaction but also playing a profound role in individual 
and distributed cognitive processes. Gesture is argued to orchestrate 
speech and emphasize collaborative sense-making. Thus, it is an im-
portant tool for producing, predicting, and understanding talk for both 
speaker and listener in conversation (McNeil 1992). In addition to this, 
experimental evidence shows that gesture also at times contain mean-
ing that is different from or even contradictory to what is produced in 
speech. A series of studies by Goldin-Meadow, Alibali and colleagues 
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showed that children learning algebra at sometimes while verbally ex-
pressing an incorrect procedurespeech, produced the right solution in 
their gestures (Alibali and Goldin-Meadow 1993, Goldin-Meadow, Al-
ibali et al. 1993, Goldin-Meadow 1999). This ‘mismatching’ of speech 
and gestures predicted a readiness to learn and occurred in instances 
where the children were right on the verge of learning the right meth-
ods, and thus were most susceptible to instruction. Building on this 
line of research it is suggested that gesture is in some cases central to 
exploring parts of concepts and solutions, and might contain meaning 
and insights not present in speech.
 In summary, gesture animates experimentation on and interac-
tion with diagrams and other material representations in face-to-face 
group collaborations. Furthermore, it may contain aspects of collabo-
rative problem exploration that is not present in language exchange, 
and so is a further aspect that should be paid careful attention to when 
studying collective creativity. 

2.7 Exploring new perspectives of creative collaborations
As has been shown in the review of literature in the preceding 

chapters, a lot of emphasis in research on collaborative creativity has 
been given to the individual’s production of ideas in the context of a 
group. A lot of attention has been paid to aspects of creative thinking 
that have to do with associating flexibly and fluently to generate many, 
original, and diverse ideas. Following from this, the primary value of 
groups is seen as creating an optimal environment for generating good 
ideas and selecting the best ones. Underlying this mainstream focus 
on idea generation in the study of creativity is an emphasis on coming 
up with ‘the good idea’, as an internal process that results in a (great 
range and variety of) good idea proposal(s) being produced. From a 
philosophical point of view, this approach reflects the cultural notion 
of Hylomorphism, viewing processes of making and creating (for ex-
ample ideas) as primarily an activity of “imposing forms internal to 
the mind upon a material world” (Ingold 2013). However, as shown 
by studies in extended, embodied, distributed, interactive approaches 
to cognition, creating good ideas and solutions to open-ended prob-
lems is less of a singular internal event in the individual mind and 
more of a continuous interactive process of reasoning that is shaped 
and aided by resources available in our immediate environment. Thus 
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in this chapter, I have proposed another focus for the study of collec-
tive creativity, one that views creativity as a process of building on, 
manipulating, and transforming the semiotic resources produced by 
oneself and others in the situated ecology of the group. In relation to 
this position, I proceed to highlight Ingold’s sense of making as a ‘pro-
cess of growth’ as exceedingly insightful:

“This is to place the maker from the outset as a participant amongst a world 

of active materials. These materials are what he has to work with, and in the 

process of making he “joins forces” with them, bringing them together or 

splitting them apart, synthesizing and distilling, in anticipation of what might 

emerge” (Ingold 2013, p. 21)

Thus, further building on the arguments presented in the pre-
ceding chapters, ideas are not removed from matter and materials, in 
the sense that they are conceived outside of them (somehow exclusive-
ly ‘inside the mind’) and then imposed on the world that is shaped in 
their image. Rather, creating an idea is viewed as a process of being 
immersed in and engaged with the materials, objects, and semiotic 
productions that exist in the problem space and situated environment. 
This perspective is compatible with suggesting to place more empha-
sis on the processes of creative thinking originally proposed by Guil-
ford that is not focused exclusively on the rapid generation of multiple 
ideas but including more continuous processes of manipulation and 
elaboration such as Synthesis, Analysis, Re-organizing, and Re-defini-
tion/transformation.

As proposed in the present chapter, this further develops the 
notions of where the potential advantages of the group lie. As the in-
dividual may indeed produce and interact with materials and semiot-
ic representations for him/herself, the ecology of the group presents 
an extensive and rich pool of semiotic resources. The verbal, gestural, 
and otherwise communicative and coordinative resources produced in 
collaborating groups constitute an environment that is different from 
the one of an individual working alone. Thus, the interacting group 
embodies a larger diversity of the semiotic productions as well as a 
greater diversity of strategies for making sense of, manipulating, and 
engaging with them. In this way, the interacting group presents an 
environment for the ‘growth’ of ideas and creative solutions that are 
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different and in some particular ways more diverse than the individual 
problem solving space.
 Following these perspectives, the work presented in this dis-
sertation was aimed at exploring, investigating, and describing phe-
nomena and processes in creative group interactions that have not 
previously received a lot of attention in the research field of collective 
creativity. Reversely, a second, underlying goal of the studies was to 
extend the investigations of distributed cognition and embodied, sit-
uated action in interaction to settings involving open-ended creative 
activities. In the following chapter, I will unfold the methodological 
considerations involved in approaching these investigations, and the 
ways the data was collected and analyzed.
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3. Methodological considerations

The questions guiding the work presented in this dissertation 
concerning creative processes in group collaborations were explored 
in a series of empirical studies. In order to best obtain the objective to 
investigate new, and arguably understudied, qualities and character-
istics of creative, collaborative interactions a qualitative micro-analytic 
approach was adopted. As previously mentioned, two sets of video 
data were collected to investigate the proposed research questions. 
The first set of data consisted of video recordings from an experimen-
tal setting of a social psychology study. The second data set consisted 
of recordings from a naturally occurring setting of a creative meeting 
in a digital marketing bureau. The overall methodological approach, 
as well as the details concerning the recording and analysis of the two 
data sets, are presented in the chapters below.

3.1 Methodological approach
When considering the methodological approach, it was of pri-

mary concern to adopt a method of analysis that allowed for investi-
gating the fine-grained details of semiotic and communicative aspects 
of collaborative interactions. Furthermore, it was of central concern to 
adopt a method of analysis that would place equal importance on and 
flexible ways of including speech, gesture, action, and artifacts in the 
analyses.

The methodological approach to this project was primarily 
based on the work of Charles Goodwin, who propose an integrated 
approach for the study of interaction that include speech, action, ges-
ture, prosody, artifacts, and affective displays as situated semiotic re-
sources available for advancing co-operative action (Goodwin 2000, 
Goodwin and Goodwin 2000, Goodwin 2003, Goodwin 2011, Good-
win 2013, Goodwin in press). This approach draws on methods from 
ethnomethodology, linguistic anthropology, and in particular Con-
versation Analysis. Conversation Analysis is a systematic approach 
to the study of talk in interaction, developed by Harvey Sacks, Gail 
Jefferson and Emanuel Schegloff in the 1960ies (Sacks, Schegloff et al. 
1974, Schegloff, Jefferson et al. 1977, Sacks 1992). Goodwin’s approach 
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is further founded on methods of anthropology and ethnomethodol-
ogy, in particular, the influential work by Garfinkel and, later, Goff-
man (Garfinkel 1967, Goffman 1971). Among many other important 
influences, Garfinkel introduced a fundamental take on meaning and 
sense making in interaction as mutually accomplished. Among the 
many and profound ideas that Goffmann contributed to the study of 
social interaction, he described the many ongoing efforts that go into 
monitoring, upholding, and maintaining social relations (Goffman 
1955, Goffman 1978, Goffman 2005). Goodwin’s work presents an ap-
proach to the study of human interaction, where social, emotional, and 
semiotic processes in interaction are investigated through careful and 
detailed analysis uncovering the fine-grained workings of these activ-
ities, and how they constitute mutually accomplished meaning as well 
as ‘co-operative action’; joint actions made possible by and carried out 
in social interactions.

Somewhat in line with this approach is the view on joint and di-
alogical meaning construction in communication presented by Clark. 
In his seminal work “Using Language”, Clark describes in detail how 
the semantic and pragmatic meaning of utterances in interaction is co-
shaped by the interlocutors (Clark 1996). This can be understood as 
an approach to the study of language and interaction that view utter-
ances in interaction as imbued with several meaning potentials, which 
are actualized and construed by both prior and following interaction-
al contributions. Clark, however, differs from Goodwin in some sig-
nificant ways. Among many differences, the approach is founded on 
a psychological framework that presents a view of cognition, and of 
conversation, as goal oriented and, thus, interaction as a joint accom-
plishment of a shared goal. The analyses presented by Clark give little 
attention to the embodied, enacted, and emotional aspects of conversa-
tion and how they co-constitute sedimented utterances in face-to-face 
interaction. Thus, one of many critical differences that can be identified 
between the two approaches is that the work carried out by Goodwin 
displays a larger sensitivity to the empirical reality of the studied phe-
nomena. However, a central aspect of both Clark’s and Goodwin’s ap-
proaches is the focus on the function of carrying out joint action, in the 
sense that they both consider it a primary purpose of interaction to en-
able joint action. In Clark’s work, this is described by the fundamental 
term “joint project” which bear some similarity to Goodwin’s concept 
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of ‘Co-operative action’.  
In many ways, both of these approaches are close to – born out 

of as well as inspired by - the views and methods adopted by the field 
of Conversation Analysis (CA). However, they display some slight, but 
fundamental, differences from the methodological approach of CA. In 
very broad terms, the main approaches in CA are primarily concerned 
with describing the rules, social regulations, and empirical underpin-
nings of face-to-face interaction. Thus, the majority of contemporary 
CA is concerned with the project of mapping the detailed and elab-
orate ‘rules’ that govern conversation and investigating how interac-
tions come to constitute aspects of our social lives such as power rela-
tions, social status, relationships and the like. In a sense, the primary 
and incredibly ambitious project attempted by CA can be described 
as constructing a full-fledged, empirically founded, description of the 
action and projection possibilities for utterances in interaction, i.e. how 
they occur and are organized in sequential patterns, and the social ac-
tions that different sequences actualize. Though the methodologies of 
neither Clark nor Goodwin neglects this aspect of social interaction, 
they do both in their own way, however, place significantly more em-
phasis on the coordination of co-action and sense-making concerned 
with the tasks at hand for the interlocutors. This different emphasis 
has some slight but significant consequences for how the interactional 
data is approached. For example, the material artifacts that are part of 
situated interaction are regarded as integrated resources for co-action 
and dialogical meaning construction, rather than (as would be more 
in line with mainstream CA) primarily as vehicles for managing the 
accomplishment of conversation itself and, thus, come to be funda-
mentally integrated into the analysis of the joint activities (Clark 1996, 
Goodwin 2000, Goodwin 2003, Clark 2005, Goodwin 2011, Goodwin 
2013, Goodwin in press). With the approach taken here, I acknowledge 
that both of these aspects are central and defining for the workings of 
face-to-face interaction and in many ways impossible to disentangle. In 
the analyses presented in this volume, however, I have to some degree 
weighted collaborative semiotic activities and joint action coordination 
over investigating the regulation and accomplishment of conversation, 
though I have attempted to account for both perspectives whenever 
possible and meaningful for the analyses. 

Thus, the methodological approach inspired primarily by 
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Charles Goodwin’s work as well as important work by Herb Clark and 
others constitutes a method for carrying out micro-analysis of video 
and audio data with the goal of investigating the role of different semi-
otic resources in social interaction. It comprises an approach to multi-
modal interaction analysis that considers interaction as a co-operative 
activity, and understanding as mutually, locally, and publicly achieved 
in situated semiotic and distributed cognitive ecologies. As a result, the 
multiple modalities available to participants in interaction are treated 
as sedimented resources, laminated in cooperative sense-making ac-
tivities.  
 In the following sections, I will provide a detailed account of 
how the two sets of video data that were included in this project were 
recorded and obtained. In connection with these descriptions, the 
many considerations going into filming and observing the participants 
are discussed. In the last section of this chapter, I return to more gen-
eral considerations concerning the methodology and analysis of the 
obtained video data.

3.2 The first data set: An experimental setting
 The first data set consisted of approximately 20 hours of video 
data recorded during the three days of a social psychology experiment 
studying the collaborative creative efforts of groups building abstract 
concepts out of LEGO blocks. The study involved six groups of 4-6 
people, all university students from different fields at Aarhus Univer-
sity, who were given the task of building models out of LEGO blocks 
that illustrated abstract concepts such as “Justice”, “Responsibility” 
and “Cooperation”. This method was inspired by the creative work-
shop method LEGO serious play (Gauntlett 2007). The groups were 
instructed to build the model in 5 minutes (they were timed) and that 
they could use the LEGO blocks in any way they wanted. The interac-
tions were otherwise unconstrained, i.e. there was no assignment of 
leadership or other such interactional roles during the task. Their inter-
actions were filmed using two cameras placed in slightly different po-
sitions, and audio was recorded using small individual microphones 
attached to the chest of each participant. The raw video data that was 
collected amounts to approximately 20 hours. The video and audio 
data were synched using Final Cut, and the five-minute joint building 
sessions were collected in smaller clips including the instructions be-
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fore the activity and the participants’ explanations of their products af-
terward. In addition to this, detailed photos from two angles on a black 
background were taken of the final LEGO model produced in each 
condition. The video data was supplemented further by observations 
and notes made during the experiment, where the author was present 
and observing both experimenters and participants. 
 Because of the nature of the experiment, this data had the 
strength that all the participating groups carried out the same six tasks. 
These repeated conditions in the research design meant that the video 
data had opportunities for comparing how different aspects of the in-
teractions influenced their results. 

3.3 Second data set: Naturally occurring data
 The second set of video data collected for the purpose of this 
project was recorded at a digital marketing bureau located in Aarhus. 
The data was included in order to balance the investigations of col-
lective creative processes with naturally occurring examples of the 
phenomenon, rather than building exclusively on experimental data. 
Recordings of the data were preceded by ethnographic observations 
at the company that took place once or twice a month during a peri-
od of approximately a year and a half. The observations consisted of 
following different members of the staff in their routines, conducting 
semi-structured interviews with both employees and the CEO of the 
company, and observing recurring forms of meetings. Three meetings 
were recorded during the period. Two early video recordings served 
as pilot recordings informing of the structure and methods used by the 
business, adjusting the setup and procedures of the recordings, and 
familiarizing the participants with the presence of the equipment and 
the researcher. Some details were adjusted due to experiences gath-
ered upon completing the two initial recordings, such as adjusting the 
recording equipment, and careful considerations on minimizing the 
interference from the presence of the researcher. These adjustments 
went into recording the third meeting, which was analyzed in the last 
study presented in this volume. 

 The recorded meeting was a creative meeting with the goal of 
coming up with a redesign of an existing web page for a client, a retail-
er selling running equipment through a web shop. Five people partic-
ipated in the meeting; Three people from the digital marketing bureau 
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participated, as did the two individuals who co-owned the running 
equipment web-shop. The meeting lasted approximately 6 hours and 
was recorded using two small wide-angle Go-Pro video cameras. Re-
cording time was around 7 hours, as some pre- and post-meeting ac-
tivities at the company were also filmed. The two cameras were inter-
changeably placed at the same position: one was continuously charging 
as the other was recording. The cameras were changed approximately 
once every hour. The Go-Pro audio-recordings were supplemented by 
audio recorded by an iPhone placed centrally on the table where the 
participants were gathered most of the time. The recording equipment 
was selected so as to be as non-intrusive and familiar to the subjects as 
possible, both iPhones, microphones, and Go-Pro cameras were equip-
ment regularly used by the participants in their normal activities. In 
addition to the video and audio data, observations were made by the 
author concerning the dynamics and progression of activities during 
the meeting. The ethnographic observations, as well as the interviews 
before and after the video recordings, were treated as secondary data 
informing and guiding the analyses and transcriptions of the video 
data. The methods for developing ethnographic notes, conducting 
semi-structured interviews, and observing the interactions that were 
later analyzed was based on ethnographic and sociological approaches 
to qualitative research (Silverman 1985, Silverman 2013). 
 Even though careful measures have been taken to make the 
presence of both video equipment and the researcher as non-intrusive 
to the natural progression and practices of the participants in the meet-
ing as possible, it is not assumed to be altogether eliminated. However, 
the phenomena described in the analyses of the data and observations 
are considered to be attributable to and central to the progression of 
their task, rather than an artifact due to the presence of the researcher 
or the camera. This conclusion is further supported by the fact that the 
meeting activities were treated as highly meaningful and valuable to 
the company and clients and several post-meeting products were gen-
erated based on these. 

3.4 Methods for analyzing and transcribing the video data
 As described above, the methods of transcribing and analyzing 
the video data in the studies presented in the present volume build 
primarily on the work of Charles Goodwin (e.g. Goodwin in press) 
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supplemented by work by Herb Clark (Clark 1996, Clark 2005) and Ed 
Hutchins (Hutchins 1995, Alač and Hutchins 2004). Observations were 
made on the video data primarily by clipping and annotating using 
the video annotation program ELAN. Sequences included in analy-
ses were transcribed in ways that most optimally displayed speech, 
gestures, actions, body postures and facial displays. The conventions 
and directions for transcriptions of speech were based on the work 
of Goodwin and relying on the transcript methods and conventions 
developed by Gail Jefferson and the Conversation Analytic (CA) ap-
proach to analysis of talk in interaction (Sacks, Schegloff et al. 1974). 
Transcriptions of speech in the work presented in this dissertation 
largely follow these directions for transcribing speech with slight vari-
ance throughout the three studies that were conducted. In line with the 
methodological approach, the analyses were based on the video and 
audio materials, and the transcripts of speech were considered second-
ary data, and a product of analysis and insights rather than data in 
itself.  The temporal progression of the transcribed interactions was 
noted primarily as following the progression of speech. Hand gestures 
were transcribed using drawings and pictures based on screen dumps 
from the video materials positioned in the transcripts with close at-
tention to the relative timing of speech and gestures. When actions, 
facial displays, body positions, and gaze displays were considered rel-
evant for the transcribed parts of the activities, these were included 
also using pictures and annotations. Following the work of Goodwin, 
the screen-dumps best displaying a given action, hand gesture, body 
posture, or display were prepared for publication using Photoshop to 
remove backgrounds and highlight objects, participants, and face and 
hand details (Goodwin 2000, Goodwin 2003, Goodwin in press). 

Though the transcription methods employed here were very 
much inspired by CA, the methods for approaching the video data 
further differs from the mainstream CA approach in important ways. 
Most distinctively, there was no predefined incentive to approach the 
video data in a strictly inductive way. Rather, the data was analyzed 
with respect to a series of research questions and approached in ways 
that were constituted upon the foundational views described in the 
theoretical background in Chapter 2. Overall the method for approach-
ing the video data was to identify a phenomenon of interest and de-
ductively investigate one or more research questions. The investiga-
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tions of the data then inductively informed taxonomies, typologies, 
and procedural categorizations during the work on the analyses. The 
foci of the different investigations as well as more details on the meth-
ods for each paper are described in the three papers in the appendix 
and the commentaries in chapter 4.
 As described, the methodological approach was highly compli-
ant with and inspired by studies on embodied, situated approaches to 
the study of interaction (e.g. Goodwin 2000, Alač and Hutchins 2004, 
Goodwin in press). Overall the goal of the adopted approach to the 
data was to be sensitive to the cognitive ecosystems of ideas in creative 
collaborations. As described above this constituted a methodological 
approach involving careful attention to and description of multiple 
aspects of face-to-face interaction such as speech, facial expressions, 
hand and body gestures, body positions, gaze, and interactions with 
artifacts. The methodological approach to the studies was aimed at 
producing descriptive, explorative analyses informing the formulated 
research questions. 
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4. Commentary to the articles 

On the following pages, I will present and discuss the three ar-
ticles making up the three studies that represent the main work of this 
dissertation. The aim of this chapter is to establish how the articles and 
studies relate to each other as well as to the overall scope of the project, 
as well as providing reflections regarding critical issues, problematic 
aspects, and additional insights from the studies.

The three papers constitute different investigations into the 
questions raised in the project. They each focus on different parts of 
collaborative creative interaction, in order to approach it from different 
viewpoints. Thus, the first one is focused on the role of material rep-
resentations in creative collective tasks. The second paper investigates 
the communicative task of managing joint projects in interaction with 
particular attention to how different ways of doing this leaves traces in 
the co-created products. The last paper narrows in on the role of gesture 
and how ideas are unfolded, investigated, and developed with partic-
ular attention to the gestural modality. Thus, in very broad terms, they 
constitute investigations into three central aspects of embodied, situ-
ated interaction in collective creative tasks: Material artifacts, (verbal) 
communication, and gesture, respectively. However, in relation to this, 
note that these different modalities or semiotic resources are merely 
constituted as foci for the various investigations, however by no means 
analyzed as isolated or detached from their respective contexts.

In this commentary chapter, the second paper “Agreeing is not 
enough” is taking up a somewhat larger proportion of space compared 
to the other two articles. During the review process as well as after it 
was published, I have thoroughly discussed the paper with different 
collaborators, receiving some important and much-valued critique on 
some issues with terminological choices - and as a result of this some 
potential methodological issues. In the commentary on the paper, I ad-
dress these potential issues in more detail and, subsequently, I have 
allotted some extra pages to this part of the present chapter.
 The two first articles in Chapters 4.1 and 4.2 are based on the 
first set of video data, involving creative group interactions from the 
social psychology study with people building LEGO models of ab-
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stract concepts. The last article in Chapter 4.3 is based on the second 
data set involving a creative meeting in a digital marketing bureau. 
See Chapter 3 for further details and methodological considerations 
regarding both data sets. 

4.1 Commentary to Article 1 “Joint epistemic actions”
 The article “Thinking together with material representations: 
Joint epistemic actions in creative problem solving” was published in 
the peer-reviewed De Gruyter Mouton journal “Cognitive Semiotics” 
in May 2014. The paper is found in appendix A of the present volume. 

The foundational concept guiding the study presented in this 
article is that of “epistemic action” originally presented in Kirsh and 
Maglio’s seminal 1994 paper (see Chapter 2 for a more extensive in-
troduction) (Kirsh and Maglio 1994). The article argues that not all ac-
tions in problem solving are carried out to meet some end goal. Some 
actions of testing and manipulating materials in the environment are 
performed with the purpose of feeding back into thought process-
es and change or aid the problem solving involved in the task, thus 
termed ‘epistemic actions’. The objective of the study was to extend 
the investigation of epistemic actions to collective, distributed prob-
lem solving. More specifically, the study was focused on a qualitative 
micro-analysis investigating instances where epistemic actions by one 
person would influence the thinking of another during the collective 
creative problem solving process. Thus, the focus of the analysis was to 
identify communicative interactions where epistemic – as in opposition 
to pragmatic – actions played a role in the group’s ideation process. In 
the tasks involving the LEGO blocks, we considered pragmatic actions 
to be actions directly involved in building a jointly agreed upon part of 
the model. On the other hand, the type of actions with the LEGO blocks 
that we considered ‘epistemic actions’, were ones where the LEGOs 
were explored, tested, experimented on, or manipulated in order to 
change perspectives or get new ideas or insights. We considered these 
‘epistemic actions’ to be joint or distributed when the manipulation by 
one person influenced the thinking of another participant in a way that 
was explicitly displayed or stated by this participant. We considered it 
a joint epistemic action if the other participant expressed a new idea, 
insight, discovery or change in perspective explicitly in their commu-
nication, regardless of whether the manipulation was intended to be 
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collectively beneficial and communicative or not. 
 For the analysis, we selected three representative examples 
from the collected cases from the data that constituted a continuum 
from more top-down to more bottom up manipulations of the LEGO 
blocks. The more top-down case being one where the LEGO blocks 
were intentionally employed by one participant with a communicative 
purpose to change the mind of another participant. At the other end of 
this continuum, the most bottom-up case was one where one person’s 
experimenting with the LEGO blocks led to a novel synthesis of exist-
ing perspectives by another participant.
 More specifically, the analysis showed that when making use 
of material representations in collective problem solving, we do seem 
to be able to profit from, not only our own, but also others’ epistemic 
actions. Different joint epistemic actions in collective creative problem 
solving showed advantages for aiding communication, discovering 
discrepancies in other participants’ thinking, and, lastly, for generating 
novel perspectives and syntheses. The article’s findings are in line with 
the approach to creativity that highlights the importance of interacting 
with materials and other people to explore novel perspectives on the 
problem space (Ingold 2014, Kirsh 2014, Vallée-Tourangeau 2014). Fur-
thermore, the analysis nuances the position of one of the studies within 
this line of work. In a study by Kirsh, participants in a Scrabble-like ex-
periment were able to either just see, manipulate, or randomly shuffle 
the tiles with letters (Kirsh 2014). Shuffling the tiles proved to be the 
best condition for word generation, and this result was, among oth-
er things, compared to conditions of being in a diverse team where 
other people’s manipulations and ideas are at times surprising and 
different from one’s own. The cases of joint epistemic actions in the 
article provide some nuance to this argument. One group member’s 
material manipulations can certainly be surprising and seem random 
in the eyes of another. However, in most cases, they are not perceived 
as random, on the contrary, they are considered motivated and mean-
ingful in ways that are accessible to the other group members. In one 
of the cases from the paper, a participant is testing how to make part 
of a LEGO figure that she has build stand on its own. While she is 
doing this, another person in the group comments on her difficulties 
and formulates a way of seeing the underlying problem. This, in turn, 
prompts a third person to come up with an idea which both provides 
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a solution to the problem of having this part of the LEGO figure stand 
upright, and synthesizes different positions and parts of ideas into a 
new whole. The example showed how the explorative object manipu-
lation was considered meaningful in a way that was readily accessible 
to the other participants. It points to how others’ epistemic manipula-
tions can be used as meaningful resources of testing and exploring the 
environment, in addition to the potentials of randomized shuffling of 
materials, which could be likened to activities of spreading the pile of 
blocks out and moving them around – actions that also occurred fre-
quently in the data set.
 The analyses presented in this article highlights novel cas-
es of distributed cognition. The primary studies of distributed cog-
nition have been focused on highly routinized activities with scripts 
for procedures of cognitive distribution, such as the procedures in 
place for people to collaborate on landing an airplane or navigate a 
ship (Hutchins 1995, Hutchins 1995). Adding to these studies, activ-
ities of teaching specialized practices (Alač and Hutchins 2004). The 
cases of joint epistemic actions presented in the paper are markedly 
different. They show highly distributed cognitive processes involved 
in open-ended, creative tasks. Thus, they point to distributed cognition 
as a phenomenon that does not only occur in routinized and acquired 
tasks but a spontaneous activity that people readily engage in. It points 
to a possibility for an ability to build on and get ideas from, not only 
our own manipulations in the world, but also benefit from those of 
other people. 

 The cases analyzed in the paper spurred some further reflec-
tions and questions that I was not able to include in the article. In par-
ticular the first, more top-down communicative and illustrative case 
was an interesting and somewhat difficult one, and it spurred many 
reflections that I was not able to pursue further within the scope of 
the article. Most people have anecdotal experience with the type of 
activity, where one person is trying to explain something to someone 
else, such as the location of some landmark, e.g. the train station, in its 
local environment, and after repeatedly failing resorts to using some 
available materials as referents that can support the explanation. This 
activity can aid communication in many ways, and as is the case with 
many other conversational contributions, varying elements of social 
dynamics, face-maintaining activities, and power relations can be at 
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stake. Likewise, in the example described in the paper, multiple things 
seemed to be going on. While there were interactional signs that the 
participant using the LEGO blocks to support his explanation did 
succeed in making his point come across more clearly to the others, it 
seemed that other things were also at stake. By using the materials in 
the way he did, that person in the group further succeeded at making 
the other participants accept and build his suggestion on how to solve 
the task. Thus, engaging the materials in this way, in this particular 
instance at least, also became a way of constituting power over and 
profoundly influencing the joint solution to the task. At the other end 
of the continuum of the illustrative case where the use of the materi-
als was primarily engaged to reach a communicative goal, and possi-
bly in some sense gain authority over the shared task, the explorative 
case showed an altogether contrasting communicative organization. 
During this interaction, the group managed to engage with each oth-
er in ways that called for building on each other’s ideas, rather than 
an activity of making the most compelling argument for choosing one 
idea over another. The way they engaged with each other constitut-
ed activities of accumulating and transforming each other’s semiotic 
contributions to the interaction (Goodwin 2013). Materials, as well as 
verbal observations, were brought forth, tested, elaborated, and, in the 
end, synthesized as a result of the collective efforts of the group, main-
taining, it seemed, a flat organization of power and somewhat equally 
distributed influence on the final jointly created product. Developing 
these points on authority and ownership further was beyond the scope 
of the paper, however, they provide for potentially highly relevant fur-
ther studies.
 The findings of the study inspired further questions on how 
the communicative attitudes and dynamics in a group influence the 
co-created product. How do the different ways that people receive 
each other’s ideas and contributions in group collaborations affect the 
creative product they are working on? How does the way we com-
municate shape the potentials of our collaborations? These questions 
played a central role in motivating the second study that is presented 
and discussed below.
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4.2 Commentary to Article 2 “Agreeing is not enough”
 The second paper included in the work of this dissertation, ti-
tled “Agreeing is not enough: The constructive role of miscommunica-
tion”, was published in a special issue on Coordination, Collaboration, 
and Cooperation in the peer-reviewed journal Interaction Studies in 
January 2015. The focus of the paper was to investigate how differ-
ent ways of communicatively coordinating joint projects in interaction 
could be traced in the co-created products. As mentioned, the study 
was a second qualitative and comparative study of the group interac-
tions in the LEGO experiment (see Chapter 3 for further details on the 
data and methodology).
 The study was informed by the findings and reflections on the 
initial study on joint epistemic action. From the initial study, it was 
clear that the way the participants presented and collaborated on each 
others’ ideas and suggestions fundamentally shaped the solutions they 
came up with for the task. It spurred questions such as: What are the 
different ways participants in groups propose, receive and collaborate 
on each others’ ideas? How does this shape the co-created products of 
their collective efforts? The aim of the study was to investigate further 
some of the different ways this was taking place. Not in a way that was 
evaluating the most optimal performance, solution, or dynamics, but, 
rather, qualitatively investigating a range of different ways that the dy-
namics of face-to-face interaction leave traces in the co-created creative 
products.
 By considering processes of both positive and more confron-
tational or negative forms of feedback in interaction, the paper aimed 
at providing some balance to tendencies in the research on collabo-
ration and joint action to highlight agreement, alignment, and posi-
tive feedback as the central interactional devices for managing joint 
projects (e.g. Bangerter and Clark 2003). This was further motivated 
by tendencies in the literature in CA to conceive of aligned, preferred 
responses provided in interaction as more cooperative, or at least less 
problematic, than disaligned, disaffiliated, and/or dispreferred ones, 
though this position is not without nuance (Schegloff, Jefferson et 
al. 1977, Schegloff 1992, Stivers, Mondada et al. 2011, Steensig 2012). 
Dispreferred responses in interaction are ones that do not match the 
format design preference displayed by the first pair part, such as not 
providing the preferred answer to a question. Disaligning and disaffil-
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iating are analytical notions related to this. In broad terms, disaligning 
largely correspond to structural ways of not cooperating such as not 
aligning with the communicative sequence formats and disaffiliating 
concerns affective aspects of acting uncooperative such as appearing 
emotionally disengaged or uninterested. These types of actions in in-
teraction pose problems for the coordination of the conversation and 
can be perceived as threats to maintaining participants’ face displays 
and social relations. As such, they could overall pose problems for suc-
cessful collaboration. However, as is argued in this paper, addressing 
problems, misunderstandings, and disagreements, for example in the 
form of not giving a preferred answer to a question, but rather ques-
tioning the foundations of the question, are also potentially positive 
for collaboration, as they provide possibilities for establishing and nu-
ancing mutual understanding. It is not proposed that Conversational 
Analytic approaches to interaction, in general, would argue against 
this position. It was the aim of the paper, however, to provide analyses 
that would shed light on how some of such different ways of receiving 
and acting upon other participants’ ideas in creative group collabora-
tions influence the co-created product.

Along the same lines, another underlying aim of the study was 
to provide nuance to the foundational assumption in theories on brain-
storming and group creativity that ideas presented in groups should 
be received in a positive and non-evaluating way. Particularly the view 
that the most optimal ways of interacting in groups are ones where par-
ticipants avoid critical evaluations of ideas proposals which maximize 
creative productivity (Osborn 1957, Parnes and Meadow 1959, Oxley, 
Dzindolet et al. 1996). In pursuing this, it was the intention to bring 
some nuance to the pronounced emphasis on productivity in collec-
tive creativity by exploring ways that the unfolding group interaction 
influenced the joint products beyond a quantifying approach focused 
mainly on the number of produced ideas (See Chapter 2.1 for further 
introduction to the literature on productivity in collaborative creativ-
ity). I acknowledge that there is some circularity in these motivations. 
By both wanting to challenge assumptions underlying the brainstorm-
ing rules that instructs participants not to be critical towards each 
other’s ideas as well as the measure of performance that focus on pro-
ductivity, I construct a position for myself that possibly negate both: 
criticism shouldn’t be avoided, because productivity is not important. 
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The underlying motivation, however, was more nuanced than that. 
Thus, the objective the study was to investigate creative group inter-
actions giving equal weight to both interactions where criticism, dis-
preferred responses, and displays of disagreement were prominent as 
well as interactions that were characterized by agreement and overall 
very positive affective displays.  Further, it was the incentive to reflect 
on possible differences in the semiotic make-up of the products, rather 
than evaluating which was generally more optimal or productive. The 
main purpose, then, being to add diversity to the study of collaborative 
creativity, in particular with regards to the many ways the unfolding 
specifics of face to face interaction influence jointly constructed cre-
ative products.
 Through a qualitative investigation of the interactions in the 
LEGO data (see Chapter 3 for more details on the data set), we iden-
tified three characteristically contrasting interactional styles that were 
qualitatively assessed to be broadly attributable to all the video filmed 
group interactions, with one divergent case. In the paper, we described 
and compared in elaborate detail three cases representative of these 
observed styles. The three cases were identified first of all as contrast-
ing in terms of how the activities of 1) initiating the task, 2) proposing 
ideas, 3) receiving ideas, and 4) elaborating on ideas were carried out 
by the group, particularly considering speech, gestures, and actions 
with the LEGO materials. The first case exemplified an ‘Inclusive’ style 
of interaction that overall showed a high degree of acknowledgment, 
positive feedback, and praise when ideas were proposed. The sec-
ond case was presented as an example of an ‘Instructive’ style where 
slightly less, but still, very positive feedback on idea proposals was 
produced. This case was further characterized by one person largely 
maintaining and developing her own idea. The last case exemplifying 
the ‘Integrative’ style of interaction showed a way of initiating the task 
that differed fundamentally from the other two. The case showed how 
the group initiated the task by asking questions and treating each oth-
er’s idea proposals as contributions to ideas, rather than fully formed 
ones. In this case, idea proposals were rarely met with overly acknowl-
edging, positive responses. Additionally, the group at times engaged 
in elaborate critique and questioning of each other’s idea proposals 
and suggestions. 

In addition to presenting the contrasting examples of the 
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groups’ interactions, the LEGO models produced by the three groups 
were investigated in terms of material traces of the interactions in the 
final products. The models were descriptively analyzed primarily con-
cerning two dimensions: 1) how much conceptual distribution the fi-
nal model showed, and 2) how coherent it was. Distribution was con-
sidered with respect to how many of the participants had contributed 
on a conceptual level to the jointly constructed solution and in what 
ways. Coherence was evaluated as to whether the different parts of 
the models fit together into a coherent narrative or schema. Both pa-
rameters were assessed primarily based on how the participants had 
proposed, added, and described things in the interactions. The study 
showed that the ‘Inclusive’ way of interacting produced a model that 
was highly distributed, as it contained ideas proposed by all partici-
pants. However, the model displayed a low degree of coherence. The 
many different parts of the model were not connected in a shared 
narrative or overall idea. In opposition to this, the ‘Instructive’ case 
showed a model solution that was highly coherent. All parts of the 
model were integrated into an overall idea. This model, however, did 
not display a very high degree of distribution. Both the overall idea 
and most of the elaborations were traced back to a single participant in 
the group. Only the model solution from the last case, the ‘Integrative’ 
one, was both highly coherent and highly distributed. The different 
parts of this model were connected in a highly complex narrative with 
contrasting elements, and different parts could be traced back to more 
than one participant in the group. Thus, the article showed that the 
different ways of communicatively proposing, receiving, and elabo-
rating on ideas in group interactions were fundamentally shaping the 
resulting products.

4.2.1 Discussion of problematic issues with terminology
 The findings described above will be discussed in more detail, 
and additional insights, as well as possible implications for further re-
search, will be considered below. But first I will elaborate on a termi-
nological issue that I have become aware of after publishing the paper. 
Parts of this issue were resolved during the review process of the pa-
per. However, subsequent discussions with supervisors and collabora-
tors have clarified some further concerns that still reside. These issues I 
will allow some space in the following part of the commentary, as well 
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as insights on how to resolve them and considerations on effects they 
may have for the paper’s findings.
 The terminological issue that awards these further elaborations 
revolves around the term “repair”. Repair is an analytical term that 
originates from the methods of Conversation Analysis. It refers to a 
particular phenomenon of ‘repairing’ speech in the ongoing course of 
face-to-face interaction, either by speaker initiating a correction of pri-
or speech him/herself, or other participants noting such problems. It 
has a formal structure in conversation, meaning there is a particular 
conversational format for doing repair, and there is a preference for 
repairing misunderstandings or misspoken words speaker him/herself 
(Schegloff, Jefferson et al. 1977). Repair has been considered an im-
portant phenomenon for intersubjectivity and mutual understanding 
in conversation (Schegloff 1991, Schegloff 1992). 

In the context of the paper presented in this chapter, a first issue 
with the use of the term is concerned with applying it as a terminology 
describing overall tendencies of part of an interaction, say in provid-
ing a characteristic of a five minute stretch of interaction, as is the case 
with the examples in the paper. This does not agree with the way the 
term is employed in Conversation Analysis contexts. A term more cor-
rectly fitting the overall descriptions of phenomena would have been 
the analytically neutral but more descriptive term ‘elaboration’, thus 
keeping the term repair strictly reserved as an analytical term. This 
is particularly pertinent in cases where the paper states that a case is 
characterized by no or few instances of repair (an example of this can 
be found on page 501 of Article 2, located in Appendix C). The use of 
the term repair, in this context, is in conflict with CA methodology, 
both in terms of using it as an overall descriptor of a style of interac-
tion, and by presenting negative evidence as evidence of something: 
seeing the absence of repair as an indicator of some style of interaction. 
This is in conflict with the methods of CA, where positive evidence 
in interaction is what is considered proper. This and similar instances 
are ones that would have benefitted from using the term elaboration 
instead, as this is perhaps most accurately describing the observations. 
While I maintain that the analysis was neither intended nor presented 
as a CA analysis, I acknowledge that making use of a terminology so 
imbued with specific analytic functions, and not completely complying 
with this inherent meaning, was not an optimal terminological choice 
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for these parts of the presented analysis. While acknowledging these 
potential problems regarding the use of the term repair, however, I 
maintain the validity of the fundamental observations in the analysis.

4.2.2 Final reflections on article 2: Agreeing is not enough
 On a more general note, this study is not the first or only one 
to look at how idea proposals are received in creative group collabora-
tions. A CA study looked at how different ways of receiving idea pro-
posals conversationally in face-to-face interaction constituted distrib-
uted idea generation processes (Due 2012, Due 2014). Another study 
investigated the role of repeating gestures as a way of accepting or 
rejecting other’s ideas (Yasui 2013). Thus far, however, it appears to 
be a unique study in attempting to qualitatively trace the interactional 
contributions by participants in a group in their jointly created prod-
uct, and in this way aiming to contribute to the understanding of how 
the interactional process shape the co-created products. The insights 
from the study both point in some directions already confirmed by 
existing research in collaborative creativity, as well as some new ones. 
The ‘Inclusive’ case showed some characteristics that could be consid-
ered as confirming existing theories and practices on brainstorming. 
The case shows that the type of interaction where participants pri-
marily meet each other’s idea proposals with positive feedback and 
acceptance and do not critique or question each other’s suggestions, 
do indeed result in a product that contains what could be taken as a 
higher number of individual ideas. However, this style of interaction 
was not productive in terms of elaborating and synthesizing ideas. In 
this regard, a more confrontational and critical interaction style, the 
‘Integrative’ one, outperformed the more positively reinforcing ways 
of meeting idea proposals. What was accomplished in the ‘Integrative’ 
case, was a way of interacting, where participants managed to show 
high levels of engagement and positive affiliation in body language 
and gesture, while at the same time maintaining ways of asking each 
other confrontational questions and providing critique. This is a good 
example of how affiliating, engaged interactional displays and explic-
it verbal acknowledgment does not necessarily go together (Steensig 
2012). Thus, while confirming parts of existing approaches, these an-
alytical insights also bring nuance to the study of creative collabora-
tions. First and foremost, the study highlights the central role that the 
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interactional dynamics play in shaping the final product. In relation to 
this, the study calls for some caution regarding the brainstorming rules 
in creative practices regarding eliminating criticism between partici-
pants (Oxley, Dzindolet et al. 1996, Paulus and Brown 2003). The study 
points to a more nuanced position towards critiquing and questioning 
others that regards the matter in a more complex way, and would ad-
vice dedicating more attention to the subtleties of social dynamics and 
affiliative signals rather than prohibiting specific interactional formats. 
Furthermore, the study provides a strong incentive to further ques-
tion the mainstream focus on productivity as the primary and even, in 
some cases, only performance parameter used to investigate and opti-
mize creative collaborations. The study points to the importance and 
advantage of other creative processes at play in group collaborations 
such as elaboration, synthesis, and analytical aspects. In light of these 
reflections, the study can point the field of collaborative creativity in 
new directions by providing a foundation for asking different research 
questions such as: What types of creative processes benefit the most 
from group collaborations? How does interactional dynamics shape 
group products in various kinds of creative tasks? And what param-
eters influence how group members receive each other’s idea propos-
als?  

While proposing these insights and implications for the study 
of collective creativity, however, I acknowledge that the exploratory 
and qualitative nature of the study should instruct that the described 
correlations between interaction styles and the structural traces in the 
products be regarded as informative rather than conclusive. The perva-
siveness of the correlations would benefit from further investigations 
and the study, though descriptively informative, does not provide an 
exhaustive picture of the phenomena and their causal relations.

Upon concluding the analysis, some important questions and 
topics outside the scope of the paper still reside. One such topic re-
volves around power dynamics in the interactions. It appears that au-
thority and power relations between participants were a central un-
derlying theme in data examples from both article 1 and 2, though it 
was beyond the scope of both to deal with this in depth. In this second 
paper, in particular, the ‘Instructive’ second case where the participant 
proposing the first idea also maintains the development and elabo-
ration of this idea, raises questions of asserting power and authority 
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over others. One related and perhaps somewhat surprising aspect that 
presented itself concerning this was the role of praise in maintaining 
authority over a task process. An interesting aspect of power relations 
in collective creativity, and one that inspires further investigation.
 Another very central aspect of these interactions that was slight-
ly outside the scope of the paper was the role of non-verbal behavior 
such as gesture in the idea elaboration and syntheses processes. Cer-
tain productions involving particular kinds of hand gestures stood out 
as playing a central role in shaping and elaborating the ideas in the in-
teractions. At times it seemed clear that particular hand gestures even 
morphologically shaped the final solutions. In many of the interactions 
some (though not all) gestures performed over and in connection with 
the model as it developed very literally shaped how it ended up. Some 
particularly pertinent instances of this were seen in the synthesizing 
activities in the group in the ‘Integrative’ case, where hand gestures 
produced by several participants connected parts of presented ideas 
into new ones and morphologically formed how they could be placed 
in the LEGO model (e.g. see figure 12). These cases inspired and in-
formed a focus on gesture in collaborative creative processes for the 
last study presented in this dissertation. More specifically, it informed 
an investigation of how ideas are co-created and new perspectives on 
a task are reached through particular types of gestures in face-to-face 
interaction.

4.3 Commentary to Article 3 “Cooperating hands”
 The final article included in this dissertation is in the form of a 
manuscript prepared for submission to a peer-reviewed journal. The 
article aims at being submitted to either the John Benjamins journal 
“Gesture” or the De Gruyter journal “Semiotica”is expected to be sub-
mitted within the next few months.
 A central incentive for the third study included in this dissertation 
was to get a closer look at collective creativity and ideation in its more 
naturally occurring form, by studying idea processes in groups taking 
place in a professional field where this is a regular, everyday activi-
ty. The second data set collected for the dissertation presented these 
characteristics, as it consisted of recordings of a naturally occurring 
creative meeting in a digital marketing bureau (See Chapter 3 for more 
details on the data set).  



60

The third study was partly guided by observations made during 
the data analyses carried out in the two first studies. In both of the two 
initial studies, it was clear that non-verbal signals and contributions to 
the interactions in the groups played an important role, both for the 
final products and for the unfolding dynamics of the interactions. As 
mentioned above, it seemed in particular that some passages of both 
idea proposals and elaborations contained gestures that carried fun-
damental parts of the semiotic meaning, and quite literally shaped the 
co-created products. This motivated a further investigation of gesture 
in creative interactions, in particular, parts of interaction involved with 
ideas being elaborated and synthesized in collaboration.
 Motivated by the two prior studies in this way, the third study 
aimed at looking specifically at one or more instances from the 7-hour 
meeting, where the participants would collaboratively engage in a pro-
posal and elaboration of an idea, with the result of producing a new 
co-created perspective on some part of the task solution. Instances, 
where participants were explicitly stating a change in their thinking, 
were prioritized. In addition to this, there was an incentive to focus in 
on the gestures involved in such processes. 
 The analysis identified a particular form of gesturing that oc-
curred in idea elaboration processes during the meeting, termed ges-
tural diagrams. Linked to work on diagrammatic reasoning (Stjernfelt 
2011, Tylén, Fusaroli et al. 2015) on one hand, and processes of accu-
mulation and transformation (Goodwin 2013, Goodwin in press) on 
the other, the analysis showed how participants through particular 
verbal and gestural exchanges 1) generated very elaborate gestural di-
agrams to express an idea, 2) acted upon these diagrams to change and 
highlight parts of the idea, and finally 3) collaboratively transformed 
the diagrammatic representation of the idea. The analysis build on 
work on diagrammatic reasoning that show how manipulation of and 
experimentation on diagrams can give rise to novel insights and shifts 
in thinking (Peirce 1931, Peirce 1981, Stjernfelt 2000, Stjernfelt 2011, Ty-
lén, Fusaroli et al. 2015). The paper further builds on the term gestur-
al diagram, predominantly relying on work by Enfield (Enfield 2003), 
and show how diagram explorations in gesture can give rise to a col-
laborative formulation, re-description/transformation, and discovery 
of novel solutions in a joint task. 

The paper presents an example of a creative and elaborate 
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process of ‘accumulation with transformation’. These are fundamen-
tal processes of co-operation highlighted in recent work by Goodwin 
(Goodwin 2013, Goodwin in press), essentially describing the many 
ways in which humans build on each other’s semiotic productions 
to co-create novel actions and meaning. The analysis shows how the 
participants move through a series of repetitions and reiterations of 
the different parts of an idea that both accumulate these parts as well 
as transform how it is expressed as co-operative processes. Crucially, 
these activities are possible because the different semiotic resources 
articulated in face-to-face interaction enable the participants to co-op-
erate in meaningful ways on these shared materials. In the paper, es-
sentially, it is shown how these processes take place in the gestural 
modality, where parts of gestures are continually reiterated, reformu-
lated, and transformed.
 The study in this paper highlighted how the described types 
of gestural and verbal exchanges provided fast and flexible media for 
joint diagram experimentation. The paper argues that these sponta-
neous ways of performing and manipulating diagrams in speech and 
gesture rather than, as is often done, by writing and drawing the con-
ceptualized ideas, provide the participants with a hyper-flexible and 
hyper-schematic format. The analysis shows how the gestural diagrams 
are hyper-flexible because of the transient or liminal nature of gestures 
and speech produced in interaction, and thus allow for undergoing 
rapid transformations. Further, the gestural diagrams are described as 
hyper-schematic, as the formats of verbal-gestural production allow 
for high degrees of under-specification, and shifting between varying 
levels of abstraction. 
 In this way, the paper adds to a notion of language and gesture 
in interaction as semiotic tools for collaboration in line with the ref-
erenced work by Goodwin, as well as other semiotic and distributed 
approaches to language (Roepstorff 2008, Tylén, Weed et al. 2010). In 
this case, more specifically, gestural-verbal exchanges provided tools 
for creative thought and insight that constituted a specific cognitive 
ecology for the participants that were different from the tools and en-
vironment they would have been immersed in, had they been working 
on solving this task alone.
 An aspect that was included in the paper, but could have war-
ranted a more detailed investigation was the post-it activity that pro-
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vided the background and set the scene for the gestural exploration 
described in the analysis. This was beyond the scope of the paper, but 
would be valuable to investigate further. This post-it activity framed 
a large part of the meeting, and constituted many forms of diagram 
explorations including writing, moving the post-its around, and des-
ignating meaningful spatial organizations of the post-its. As such the 
final and most important product from the 7-hour client meeting con-
stituted a very elaborate and detailed diagram, that served a range of 
incredibly diverse functions for the participants. Some of the functions 
that different parts of the final post-it diagram served were: 1) It pro-
vided memory anchors of their interactional processes and discussions; 
2) It constituted their interactionally produced ideas; 3) It prioritized 
the different tasks and deliveries that the marketing company was to 
deliver to the clients; and 4) It served as a preliminary mock up for 
the product they were designing together, a redesign of a web shop. 
Thus, it would be an interesting case of a naturally occurring diagram 
to investigate further, not least as to how it was created and motivated 
through the ongoing interaction. Adding to this perspective, in the on-
going interaction the post-its and the board they were placed on also 
served multiple and diverse functions for the participants. They con-
stituted tools for preserving, coordinating, and highlighting the partic-
ipants’ distributed cognitive processes, as well as tools for managing 
authority over the task activities and results. To limit the scope of the 
paper, these perspectives were not investigated as in-depth as I could 
have desired, and continue to pose compelling cases for further inqui-
ries.
 In summation, the paper investigated a process of gestural dia-
gram exploration involved in a very potent part of idea elaboration in 
a naturally occurring collective creative process. Through describing 
and analyzing this process, the paper shed light on the multimodal, 
hyper-flexible and hyper-schematic properties of this activity and how 
it enabled the participants to collaboratively create a novel conceptual-
ization of a part of their task. 
 The findings of this paper further emphasize the importance 
of creative thinking that has to do with elaboration, re-description, 
synthesis and transformation, rather than only the generation of ideas. 
The paper describes the verbal and gestural exchanges involved in a 
process that results in a novel idea and a new perspective on their joint 
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task. This insightful and rich point in the interaction is a result of a 
process of elaboration and re-iteration, where various collaborative re-
formulations of the idea proposal are what fuels the change in perspec-
tive.



64



65

5. Discussion

The work presented in this dissertation has been focused on un-
covering new perspectives on collaborative creative processes. While 
acknowledging mainstream research on collective creativity that has 
directed a significant amount of work and energy looking at creative 
productivity and how to raise the productivity of idea generation in 
group collaborations, the work presented here takes a different ap-
proach. Rather than looking at optimizing the collective productivity 
in groups in terms of high quantity and diversity of ideas, this project 
focused on the collaborative processes of not only production, but also 
elaboration, exploration, analysis, and synthesizing of ideas. In partic-
ular, the investigations were focused on the way these processes allow 
for co-created novel ideas and perspectives growing out of the unfold-
ing interactional dynamics of creative group collaborations. The mi-
cro-analytic approach taken to this object of study allowed for a close 
scrutiny of these collaborative processes, and for identifying central 
aspects of how group interactions unfold dialogically. Taking a mi-
cro-analytic approach was motivated by the objective to question the 
great emphasis on productivity in comparing individual and group 
performances and, instead, aim at discovering the fine-grained work-
ings of collective creative processes. A motivation that, indeed, was 
predicated further on the suspicion that what group collaborations 
have to offer is irreducible to adding up numbers, and is obscured if it 
is primarily researched as such. 
 As previously described, some mainstream approaches to the 
study of collective creativity have concluded that creative tasks and 
problem solving in group collaborations display lower productivity 
than concatenating individual performances. On the basis of this, it 
has been emphasized that working in groups is not necessarily benefi-
cial for creative processes, at least not unless measures for facilitating 
and directing group performances are taken. In relation to this, it was 
not the intention to challenge the assumption that some tasks are bet-
ter carried out by individuals than groups, as I expect this is certainly 
the case. However, the work presented in this dissertation questions 
whether measures taken with the purpose of raising group productiv-
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ity, such as the brainstorming facilitator rules that prescribe enhanc-
ing positive receptions of others’ ideas and dampening challenging 
responses and critical questions, are truly beneficial for creative group 
processes. Even though it has been shown in previous studies that this 
technique raises productivity in the group, the studies presented here 
show that a group environment that foster positive feedback on idea 
proposals have some negative consequences for other parts of creative 
collaborative processes that are not easily measured in terms of produc-
tivity.  Thus, investigations carried out in the present project showed 
that groups that naturally engage in very positive and acknowledging 
ways of communicating, engage in less elaboration of idea proposals 
or ideational contributions, and produce profoundly underdeveloped 
ideas as well as less coherent co-created solutions in comparison to 
groups that display other types of interactional dynamics. Reversely, 
the study showed that engaging in clarifications and critical question-
ing of each others idea proposals lead to more elaborate, integrated, 
coherent and distributed solutions. Though these findings do not 
challenge the established results that conclude interacting groups to 
be less productive than nominal groups (i.e. concatenated individual 
performance), they severely question the value and validity of favor-
ing productivity over other measures for evaluating group work. On 
a very general level, these findings show, and in this sense confirm, 
that the ways groups interact with one another, and in particular how 
the participants produce and receive each other’s ideational contribu-
tions, have profound effects and consequences for their end products, 
ideas, and task solutions. More specifically, the results emphasize how 
important it is for both research and professional practices in the field 
of collaborative creativity to direct more attention towards developing 
a deeper understanding the unfolding interactional dynamics of cre-
ative groups and how these dynamics influence co-created products.
 Unfolding the findings presented in the present volume fur-
ther, it can be noted that the investigations showed how, under some 
conditions, creative group collaborations result in co-created ‘emerging 
syntheses’ – i.e. novel collaboratively achieved conceptualizations or re-
formulations of the subject matter. These ‘emergent syntheses’ were 
observed as interactionally unfolding ‘transformations’ (using Good-
win’s terminology, Goodwin 2013) or insights ‘growing’ (in Ingold’s 
sense of the word, Ingold 2013) out of the collaborative operations and 
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manipulations of the available semiotic materials. These observations 
marks a shift from product to process, and from collective idea gener-
ation as an exclusively internal, private, mental process (relegating the 
group to function as a more or less optimal environment for individual 
performance) - to an interactive, dialogical, and distributed processes 
where the point of insight or shift in thinking is collective and public, 
and it ‘occurs’, in the sense that it grows out of or emerges in the inter-
action with others and artifacts in the situated environment.  
 From the studies presented here, some characteristics and as-
pects surrounding these instances of collaborative emergent syntheses 
can be gathered. Summing up these observations, two overall types of 
collective, interactional, and distributed processes can be described: 1) 
An activity consisting of one or more participants providing open-end-
ed ideational contributions or meaningful parts that then 2) go through 
multiple reformulations that re-describe, synthesize, or transform the 
provided contributions. These two activities are not necessarily to be 
taken as completely distinct or mutually exclusive, and they have not 
been observed to be linear processes, rather, it seems, they tend to oc-
cur in a cyclic way that is continuously shifting back and forth between 
them. 
 Unfolding slightly more the observations concerning these two 
types of processes or activities that seem to foster or precede collabo-
rative emergent syntheses, it can be noted first what characterizes the 
process of collectively constituting open-ended ideational contributions. 
This activity is characterized by multiple people attentively engaged 
in providing and receiving a series of meaningful ideational contribu-
tions to a joint creative task in a way that constitutes the contributions 
as 1) available to everyone and anyone in the collective of the group 
and 2) unfinished, partial, or in some other way open for elaboration. 
In most cases, these contributions displayed a diverse approach to the 
task, or highlighted different aspects of it. In some cases, even ill-fitting 
or oppositional contributions were provided. Secondly, the activity of 
reformulation is characterized by a series of meaningful elaborations, 
re-definitions, or transformations of the collaboratively produced ide-
ational contributions. The term here embraces multiple ways these 
reformulations came about as observed in the data, such as explor-
ing conceptual relations, zooming in on details, highlighting novel 
aspects, questioning, and synthesizing multiple contributions into a 
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single schema or narrative. More specifically, examples in the data 
showed reformulation activities such as: Elaborating - providing more 
details and associated concepts concerning an idea; Exploring – inves-
tigating materials and concepts through openly manipulating, investi-
gating and challenging them in order to uncover novel aspects or per-
spectives; Highlighting – Reframing or reorganizing a concept or an 
idea in order to display it in a different way for the other participants; 
and Synthesizing – activities of narratively or schematically binding 
different ideas and partial ideas together. These processes are related 
and can be regarded as varying within some of the same parameters 
for example from more “top-down” to more “bottom-up” types of cog-
nitive and communicative activities, rather than completely discrete 
and distinctive types. Naming them as distinctive activities, however, 
serves the purpose of highlighting different aspects of reformulation 
processes. These reformulation activities have all been observed as 
distributed, dialogical, open-ended activities carried out in ways that 
employed a plurality of semiotic modalities. 
 The processes of open-ended ideational contributions and refor-
mulations bear a connection to Goodwin’s idea of accumulation with 
transformation (Goodwin 2013). Accumulation with transformation in 
co-operative action constitutes the insight that any (multimodal) ut-
terance in an interaction incorporates and relies on semiotic structures 
present in prior utterances, and thus meaning as well as co-action is 
collaboratively constructed through this dialogical relationship. What 
has been observed in the data and analyses going into this project is 
that, despite it being a fundamental process present in human semiotic 
interaction, some ways of collaborating display a greater openness to-
wards, attention to, and engagement in exploring novel ways of refor-
mulating prior contributions to the shared operational space.

Furthermore, the reformulation activities summed up above 
bear a resemblance to and are compatible with some of the character-
istics of creative processes originally described by Guilford (Guilford 
1950). A range of Guilford’s terms such as Elaboration, Synthesizing, 
Analysing, Re-organizing, Re-definition, and Complexity are com-
parable to the activities that are highlighted here as fundamental for 
collective creative processes that lead to co-constructed novel insights 
and good conditions for emergent syntheses. In his original work, Guil-
ford highlighted these types of creative processes as ones concerned 
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with organizing ideas into larger patterns, breaking down symbolic 
structures and building new ones, transforming existing ideas and 
objects into novel constructions, as well as overlooking many differ-
ent patterns and fragments of a problem at the same time (the con-
cepts are also described in Chapter 2 of the present volume). These of 
Guilford’s terms are ones that have received less attention in existing 
research and literature on creativity, as it has been argued that these 
processes rely on and are dependent on the quality and characteristics 
of the initial ideas and contributions. Guilford has described a series of 
characteristics more associated with idea generation processes, such as 
Fluency, Flexibility, and Originality, characteristics that (as previous-
ly described) have been the focus of a large body of research on both 
collaborative and individual creativity. However, the analyses carried 
out in this project point towards the position that what is most crucial 
for the quality of the final collaborative product, ultimately, is not (at 
least not solely) the quality or quantity of the individual conceptual 
contributions. Rather, it can be argued that it is the activities of refor-
mulating – such as elaborating, exploring, highlighting, synthesizing, 
etc. presented ideas, that bring about the most coherent, rich, and cog-
nitively distributed co-constructed solutions. Somewhat connected to 
this observation, and perhaps slightly provocative, the primary char-
acteristics of idea contribution activities that are highlighted here are 
open-endedness and availability, rather than more classic observations 
of originality or novelty, as it is argued that the accessibility for refor-
mulation activities are more important. In this way, the project further 
proposes a shift in focus from the (more mental) generation or produc-
tion of ideas (presented in some semiotic format or modality) to the 
(more interactional) manipulation and reformulation of ideas through 
engaging in the semiotic resources that are available.

This shift in focus, among other things, highlights some nov-
el, and perhaps somewhat understudied, aspects of collective idea 
processes. First of all, as described in detail above, it emphasizes the 
importance of what takes place in the temporal unfolding of creative 
collaborations, and as a result of that in the particulars of the social 
interactions. Secondly, it underlines the fundamental and crucial influ-
ence of the semiotic resources, artifacts, and technologies available in 
creative interactions. Not just as a vehicle for thought and individual 
semiotic expression, but as the tools and materials in which important 
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parts of the distributed cognitive processes take place. The studies in 
this project show that the materials used in creative collaborative pro-
cesses fundamentally shape the idea manipulation and reformulation 
possibilities. This is, in part, due to the differences in action affordanc-
es, as well as the inherent cultural semiotic meaning available for ac-
tualization in the materials. In the cases studied in this project, some 
diversity in the semiotic resources available for the problem solving 
has been observed. In all the cases, the participants have been allowed 
to freely interact with one another, and thus have had equal access to 
employing verbal, gestural, prosodic, etc. meaning resources. Howev-
er, the data contained some diversity in the material artifacts available 
to the groups. Thus, in the data from the experimental study the partic-
ipants were provided LEGO blocks for the task process and solution, 
whereas the participants in the data from the digital marketing bureau 
made use of post-its, pens, and a vertical board. Though it has not been 
thoroughly comparatively studied here, it is clear that the different se-
miotic resources and technologies afforded various expressions, and 
displayed different opportunities for manual, linguistic, and gestur-
al reformulations. The LEGO materials were imbued with symbolic 
and iconic meaning, as well as diverse perceptual qualities such as 
various colors and shapes. These affordances allowed for explorations 
and experiments with the objects material possibilities. The post-its, 
on the other hand, contained somewhat more meager perceptual and 
semiotic meaning as objects in themselves. They, however, allowed 
for by writing, organizing spatially, and making notes on them. Thus, 
compared to the LEGO blocks, the post-its were engaged in markedly 
different kinds of reformulations which were more abstract in nature 
and were markedly oriented towards the organization of relational 
meaning. The post-its, it seemed, were treated as if the ways they were 
organized, moved about, and sorted in diagrammatic relations to one 
another was highly significant and meaningful, and perhaps the most 
central part of the creative process as well as the task solution. In ad-
dition to this, it can be noted that the study of the data involving the 
post-its was the one that showed the most elaborate example of gestur-
al reformulation, though gestural-verbal reformulations occurred in all 
cases.

A further aspect concerning the artifacts can be noted. Though 
it was not at the center of the investigations, it is clear that the different 
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materials (LEGO blocks versus post-its, pens, and vertical surface) also 
influenced and allowed for various social organizations and power 
relations to arise. The post-its, though visually available to everyone, 
was mainly noted on, moved, and changed by a single person who was 
in charge. In contrast, the LEGO blocks were engaged in the ongoing 
search, manipulation, perceptual exploration, and building activities 
by everyone in the group, and only in some extreme cases would one 
or more participants remain passive. Even though, as has been shown 
in the analyses, this did not entail equal access to proposing or influ-
encing the collective solutions made by the group, the LEGO blocks 
gave to some degree an illusion of democracy. In addition to this, it can 
be noted that writing words and notating post-its is a somewhat linear 
activity. It was observed in the group using post-its that to be engaged 
in writing words and notations on post-its or moving post-its around 
together as a group was mainly, though with some exceptions, an ac-
tivity that unfolded at a single point of focus. In contrast, it seemed the 
LEGO blocks effortlessly allowed for a lot more co-occurring activity, 
where building parts, searching for parts, and the like would take place 
as ongoing co-occurring activities that were then monitored by and 
attended to continuously by the participants, though at times it con-
verged into a single jointly distributed activity. The intention behind 
highlighting the different affordances and semiotic potentials related 
to these two different types of artifacts in this way is not to argue that 
any one of them are more beneficial to creative collaborations than the 
other. Rather, the motivation is to emphasize some of the ways these 
differences have significant consequences for both the social organiza-
tion of a group as well as the type of ideational contributions that are 
most likely to be produced, the kind of reformulations that are most 
likely to occur, and, consequently, the most likely range of possible 
outcomes and solutions. In summation, even though multiple other 
factors influence the way groups carry out creative tasks, the analyses 
show that the used artifacts provide a framework for the ways collec-
tive creative processes and solutions unfold. Thus, the materials and 
cultural artifacts available for the group problem-solving process and 
how they influence the co-created ideas is a further aspect that would 
benefit greatly from further investigations in studies of collective cre-
ativity. 
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6. Conclusion

In conclusion, it makes sense to return somewhat to the ques-
tions of whether or in what ways working in groups is beneficial for 
solving creative tasks. As has been summed up above, collaborating in 
groups does provide ecologies for thinking that fundamentally influ-
ence the resulting ideas and solutions. Though it has not been contrast-
ed with individual performance here, the analyses show how novel 
perspectives and insights can grow out of interactions with others and 
is shaped by the semiotic resources that are available. The semiotic 
ecology of a group is fundamentally different from that of an individ-
ual working alone. In a group, others’ verbal, linguistic, and gestural 
productions are available as well as perceptual access to the manipu-
lations and actions of others, all of which has been shown to be influ-
encing the ongoing creative processes actualized in the group. Thus, 
working in groups potentially offers both a quantitatively larger pool 
of semiotic resources, as well as a qualitatively different diversity of ex-
pressions available for creative activities. Furthermore, working with 
others introduces a greater degree of unpredictability or unanticipated 
actions that may potentially further influence the ideational processes. 
Most profoundly, this project shows how novel ideas can grow out of 
the interactional activities with others, in dialogical processes involv-
ing a plurality of modalities that are engaged and shaped in co-action. 

On the basis of these observations, it seems tempting to con-
clude that working in groups must always the better choice. However, 
the studies also show that groups are far from always able to organize 
interactionally in a way that fully benefits from the potential advantag-
es. It is clear that working with others is an immensely complex under-
taking that involves not only carrying out the task at hand but also coor-
dinating with others, maintaining social relations, as well as balancing 
the time and effort put into these different aspects. Socially, groups are 
faced with managing aspects such as power relations, speaking time, 
and face-work activities, in order to ensure the continued engagement 
as well as managing the emotional states of the participants. From the 
investigations in this project, it is clear that this is no easy task, and 
balancing the social relations; the intrigues, the engagement, and the 
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power relations, with the needs of the joint task that needs to be carried 
out, is a substantial constraint on every group’s (creative) collaborative 
process. Some groups engage with each other in ways that in a sense 
come to favor the maintenance of social relations over the task at hand. 
Indeed it is possible that all groups at some points in their interactions 
may revert to favoring social agendas over the joint task at hand, in or-
der to ensure the continued cooperation in the group. Overall, the find-
ings in this project advice against a too simplified expectation of what 
a ‘good’ or ‘beneficial’ group dynamics look like. Contrary, perhaps, to 
what most individuals would think, a very positive and acknowledg-
ing interactional dynamics does not ensure unlocking the full creative 
potential of a group. Overtly positive activities such as for example 
engaging in praise may be a way of releasing tension in a group with 
asymmetric power distribution. Following from this, the project shows 
that it would be immensely beneficial for the study of collective cre-
ativity to develop a deeper understanding of the fine-grained aspects 
of interactional dynamics. In particular, the studies advice investing in 
further studies of the essential and minute differences between overtly 
favoring positive responses, such as acknowledgment and praise, on 
one hand, and what it means to be authentically engaged in a mean-
ingful group interaction a responsive and affiliative way on the other.

In summation, the studies presented here provide elaborate 
and specific input to the study of creative collaborations. As described 
above, the studies fundamentally challenge the strong focus on pro-
ductivity in both research and professional practices concerning group 
creativity. However, rather than providing a revision of the existing 
brainstorming rules, the studies point to interactional dynamics as an 
understudied phenomenon in the context of group creativity and ad-
vise careful considerations when attempting to enforce rules to such 
interactions. On a general level, the work further proposes an expan-
sion of the focus on productivity and idea generation in collaborative 
creativity, to also include processes of reformulation such as elabora-
tion and exploration, as these are essential for the creation of ideas that 
are well-developed, coherent, and combinatory. 

Furthermore, the studies advise careful attention to the role of 
different semiotic resources involved in creative collaborative process-
es. The studies highlight the influential roles of both cultural materi-
al artifacts, actions and gestures performed as part of the interaction. 
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Thus, the work presented here shows that creative processes in groups 
benefit from and is shaped by the semiotic resources available in the 
ecology of the group involved with materials and each other in face-
to-face interaction. In order to understand how to optimize group per-
formance, the importance of how the situated, interactional activities 
in the group’s cognitive ecology must be acknowledged and further 
studies in this direction would be advised.
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A. Danish summary – Dansk sammenfatning

Dansk titel: Kreative Synergier – Om hvordan idéer skabes i interak-
tioner

Det fænomen, der har inspireret de undersøgelser, der præsenteres i 
denne afhandling, er et, der har optaget mig på forskellige måder i 
mange år. Det kredser omkring en type oplevelse de fleste mennesker 
har haft mens de har løst en vanskelig kreativ opgave sammen med en 
gruppe af andre. Den sjældne følelse, der opstår, når alting pludselig 
giver mening, og forskellige mennesker finder sammen om at skabe 
noget, der rækker ud over, hvad nogen i gruppen havde forventet, 
eller kunne have gjort på egen hånd. Det er indbegrebet af et vellykket 
kreativt samarbejde; dér hvor to plus to giver mere end summen, og 
noget nyt opstår ud af den fælles indsats. Men lige så ofte er samarbe-
jde med andre langt fra en behagelig eller frugtbar oplevelse. Ofte kan 
man opleve at kemien blandt de involverede personer er helt forkert 
og ingenting vil lykkes. De andre virker måske defensive og tillukkede, 
og samtalen ikke komme i gang, eller der er for mange magtkampe og 
sociale spil. Det er langt fra altid let at arbejde sammen i en gruppe, 
måske især når det kommer til kreative opgaver.

I mange år var forskningen i kreativitet indenfor psykologien 
primært fokuseret på det enkelte og særligt kreative individ. Man 
fejrede myten om det kreative geni og bestræbte sig på at kortlægge 
kreative menneskers unikke personlighedstræk. Senere vandt den op-
fattelse indpas at alle indeholder kapacitet til kreativ tænkning, og at 
det har mere at gøre med en specifikke måde at tænke på, snarere end 
en liste over personlige egenskaber. Derudover kunne man konstatere, 
at folk elsker at engagere sig i kreative aktiviteter sammen, og der op-
stod en mangfoldighed af professionelle praksiser omkring kreative 
processer i grupper.

Et spirende felt af forskningsstudier med fokus på gruppe 
kreative gruppeprocesser i løbet af 1980’erne, 1990’erne og begyn-
delsen af 2000 pegede imidlertid på at samarbejde omkring kreative 
opgaver langt fra altid er gavnligt. Faktisk viste disse studier at det 
på mange måder er mindre produktivt at arbejde sammen med andre 
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end at arbejde alene når man skal være kreativ. Selvom studierne der 
præsenteres i denne afhandling ikke forsøger at fremsætte at arbejde 
i grupper er altid til gavn for kreative processer, søger de at udfordre 
nogle af antagelserne bag de oprindelige studiers konklusioner. Det 
overordnede præmis, at den samlede produktivitet er et af de vigtigste 
mål for effektive og værdifulde kollektive kreative processer, har no-
gle vanskelige og problematiske virkninger, når man skal vurdere de 
potentielle fordele ved at arbejde i grupper. Et stærkt fokus på produk-
tivitet undlader således at tage højde for nogle af de grundlæggende 
processer, der er involveret i kreativt arbejde, og hvordan de påvirker 
udviklingen af samskabte ideer. Yderligere underkender denne tilgang 
indflydelsen af den interaktionelle dynamik i gruppen på, hvordan 
gruppens løsninger og ideer udvikler sig. Fundamentalt set reducer-
er disse tilgange på mange måder gruppens rolle til at være et miljø 
der skal fungere optimalt for den individuelle performance. Oven i 
dette bevirker det beskrevne fokus på produktivitet, at processer, der 
omhandler idé generering fremhæves, og processer med fokus på at 
udvikle, elaborere og eksplorere de fremsatte idéer får en sekundær 
rolle. Yderligere kan man observere den effekt at forskning i kreative 
kollektive processer, der ikke tager højde for hvad der sker i selve in-
teraktionerne i grupperne, bliver blinde overfor hvordan forskellige 
materialer og resurser der er tilgængelige i forskellige kreative aktivi-
teter influerer de idéer og løsninger, der opstår.

Som modspil til disse tendenser i den generelle tilgang til forsk-
ning i kreativitet i grupper antog studierne præsenteret i denne afhan-
dling et andet udgangspunkt. Dette projekt fokuserede på de interak-
tionelle dynamikker i grupper og undersøgte dem med udgangspunkt 
i et syn på kreative kollektive processer som situerede, distribuerede 
og kropsligt funderede kognitive aktiviteter. Med dette udgangspunkt 
var det intentionen at undersøge mere indgående de distribuerede se-
miotiske processer der ligger til grund for udviklingen og frembrin-
gelsen af samskabte idéer i grupper. Tre mikro-analytiske studier blev 
udført med henblik på at undersøge hvordan de interaktionelle dyna-
mikker og tilgængelige materialer influerer kreative processer i grup-
per. Data bestod af video og audio materialer, der blev analyseret i 
to komparative studier og et single case studie. Den indsamlede data 
bestod af to forskellige data sæt. Det første data sæt bestod af optagels-
er under et eksperimentelt studie i social psykologi, hvor grupper på 
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fem personer blev bedt om at bygge abstrakte begreber så som retfær-
dighed, samarbejde og ansvar ud af LEGO klodser. Det andet data sæt 
bestod af optagelser fra et møde i et digitalt marketing bureau, hvor 
deltagerne var engageret i at skabe et redesign af en webshop.

I et overordnet perspektiv viste studierne at den interaktio-
nelle dynamik i grupper influerer samskabte kreative løsninger og 
produkter på en helt fundamental måde, samt at de materialer og 
semiotiske resurser der er tilgængelige i processen ligeledes former 
slutprodukterne. Undersøgelserne understreger vigtigheden af at 
have fokus på at forstå og beskrive disse aspekter af kreative gruppe 
processer, da de viste hvordan samskabte idéer udspringer af disse 
aktiviteter. Studierne præsenteret i denne afhandling fremsætter et 
forslag om et skift i fokus både i forskningsøjemed og i professionelle 
praksiser fra primært at have opmærksomhed på idé genereringspro-
cesser i kreative samarbejder, til i højere grad at prioritere en dybere 
forståelse og udvikling aktiviteter der omhandler elaborering, refor-
mulering, videreudvikling, kritik, syntesegenerering og eksplorering 
af kreative idéoplæg. Endeligt viser studierne at det kan tilrådes at 
man nøje genovervejer eller videreudvikler elementer af de specifik-
ke anvisninger, der anvendes både i forskning og i praksis i form af 
brainstorming regler, der skal sikre høj produktivitet i gruppeproces-
ser, da der i undersøgelserne foreligger tegn på at de kan modvirke 
disse ovenstående processer, og dermed kan bevirke en højere kvan-
titet men lavere kvalitet af samskabte idéer. Afhandlingen peger på at 
yderligere forskning i kollektiv kreativitet kan drage fordel af denne 
interaktionelle tilgang med henblik på at opnå en dybere forståelse af 
samspillet og påvirkningerne af disse sociale, interaktionelle og semi-
otiske processer som samskabte idéer udspringer af. 
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1 Introduction
In a great variety of everyday situations, people recruit and manipulate repre-
sentational artifacts to aid their cognitive processes. We write down things to re-
member, make maps to assist spatial navigation, and organize our workspace to 
simplify procedures and aid decision-making (Hutchins 1995a). While a simple 
household budget would be a daunting task to design and maintain in our heads, 
pen, paper, and a calculator can make it trivial. Crucially, many of these and other 
artifacts serve the purpose of facilitating joint reasoning processes and problem 
solving. Collaborative brainstorming, problem solving, and decision-making are 
part of many people’s daily life and in these contexts, the creation of material 
representations such as drawings, diagrams, and models is a powerful tool for 
sharing, refining, and discussing perspectives. They create a ‘public’ structure 
open for negotiation and joint manipulation. Representational models thus facil-
itate collective thought processes by externalizing ideas and thoughts into public 
space (Clark & Chalmers 1998). This gives them a “manipulable” format that  
affords different kinds of testing, exploration and reorganization of semantic  
elements, which in turn can give rise to new insights and ideas.

In this paper, we advance a taxonomy of the ways material representations 
are developed and engaged to facilitate collective thinking. The taxonomy is 
developed on an empirical video corpus of groups of 4–5 participants solving a 
series of creative workshop tasks together. Based on qualitative microanalyses of 
the interactions, we identify and discuss different distinctive roles that the rep-
resentational models come to play in the joint epistemic actions taking place in 
the group interactions. At the same time, the taxonomy is intended as a first step 
towards a more general understanding of joint epistemic actions across contexts. 

1.1 Objects as tools for thought

According to traditional views in cognitive science, cognitive processes take place 
exclusively inside the head, provided input from and producing output onto the 
world. However, during the last couple of decades, theories and studies of human 
cognition have discussed how cognitive processes can be claimed to extend into 
the environment through manipulation of and interaction with objects (Clark 
2008; Roepstorff 2008). In their seminal article, Clark and Chalmers formulate 
it thus: “If, as we confront some task, a part of the world functions as a process 
which, were it done in the head, we would have no hesitation in recognizing as 
part of the cognitive process, then that part of the world is (so we claim) part of 
the cognitive process.” (Clark & Chalmers 1998:4)
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A central concept in this active externalist approach to cognition is that of 
epistemic actions (Kirsh & Maglio 1994). While pragmatic actions have the pur-
pose of changing the environment so to directly achieve an instrumental goal, 
epistemic actions are those actions that change the environment for the purpose 
of aiding a cognitive process. In the game of Tetris, players have to make quick 
decisions on how to rotate a ‘zoid’ (shape) in order to make it fit a socket. Contrary 
to intuition, Kirsh and Maglio found that expert players fiddle more, performing 
a higher number of manual (rather than mental) rotations than novices. While 
mental rotation is a relatively slow and cognitively costly process (Shepard &  
Metzler, 1971), manual rotation was shown to be a faster and more effective way 
to explore possibilities and inform decisions in regard to the final placement of 
the Tetris zoids.

Along similar lines, in a study of Scrabble, participants were found to in-
crease performance (produce more words) when allowed to manually manipu-
late letter tiles (Maglio et al. 1999). Other findings include Vallée-Tourangeau & 
Krüsi Penney (2005) showing how performance in traditional problem solving 
paradigms increased if participants were allowed to manipulate the material rep-
resentations in the task. Together, these studies point to the existence and per-
vasiveness of epistemic actions: the manual manipulation of external, material 
representations in order to facilitate cognitive processes, de facto embodying part 
of the computational process. 

1.2 Thinking together 

While the previous examples highlight cases where individual cognitive pro-
cesses extend into the immediate material environment, a crucial and perhaps 
under-investigated aspect of extended cognition is the role of social distribution 
of cognitive processes in contexts of interaction (with a few important exceptions, 
cf. Hutchins 2011). Recent studies on collective problem solving point to ways 
in which social interaction can change and enhance performance on cognitive 
tasks (Fusaroli et al. 2013). A study by Bahrami and colleagues (2010) showed 
that when pairs of participants were allowed to interact and discuss freely while 
doing a simple visual task, they performed significantly better than the best of the 
individuals solving the task alone. A follow-up study compared well- and poorly 
performing pairs and established that pairs that managed to jointly carve linguis-
tic tools that optimally met the affordances of the task would gain greater perfor-
mance (Fusaroli et al. 2012).

Likewise, studies in the field of cognitive anthropology and ethnography 
emphasize socially distributed aspects of cognition: e.g. in the distribution of  
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perceptual, reasoning and decision-making processes across the crew and ma-
terial environment in contexts of navigating warships or controlling airplane 
cockpits (Hutchins 1995a; 1995b), as well as in archeological scientific practices 
and court room expert testimonials (Goodwin 1994). In all these cases, even basic 
perceptual actions are shown to be shaped, taught, and reshaped through the  
dynamics of social interactions. They are highly coordinated social practices 
where material artifacts are often engaged to structure the activity, establish and 
highlight shared reference points (Alac & Hutchins 2004; Goodwin 1994, 2000). 
More generally, the joint recruitment of material representations has been shown 
to aid the exchange of ideas, facilitate the acquisition and production of knowl-
edge and assist people in externalizing and share parts of ideas that are not easily 
shared using language alone (Kirsh 2009, 2013). 

1.3  The role of material representations in collective, creative 
processes

The studies cited above put an emphasis on cultural artifacts used in highly 
scripted and specialized practices (from the game of Scrabble to the navigation 
of warships and planes, archeological work, etc.). In these contexts, artifacts are 
carefully designed to aid specific cognitive tasks, and thus might be argued to 
constitute a distinct category of “cognitive artifacts” (also including objects such 
as maps, rulers, dictionaries, etc, cf. Heersmink 2013). But what about everyday 
practices in which more generic materials and objects are coopted for unforeseen 
cognitive needs (Perry 2013)? In this study we proceed to investigate how objects 
without an obvious normative or canonical cognitive function are spontaneously 
recruited to do cognitive work in the context of a creative and open-ended col-
lective activity. In other words, groups of participants had to solve joint open-
ended creative tasks relying on LEGO blocks.1 LEGO blocks are characterized by 
an almost unlimited number of possible combinations (Abrahamsen & Eilers 
2007). They have physical features such as colors and some have figurative con-
tent resembling people, hats, trees and cogwheels, etc. LEGO is usually used to 
build models of real world things, such as ships, houses, or animals. Thus, the 
figurative properties of the LEGO blocks provide a potential for assigning mean-
ing and possibly enacting scenarios and narratives. In this paper we present some 
of the ways in which these properties were spontaneously recruited to support 

1 In principle it could have been any set of objects without precedence for employment in 
cognitive tasks. We thus suspect our finding to generalize beyond the case of LEGO.
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communication, coordination, and joint reasoning processes in unconstrained 
interactions in groups of several people solving a creative task together.

2  Building representational models together  
– a creative workshop task

The interactions took place in groups of 4–5 participants solving an open-ended 
creative group task as part of a two-day psychology experiment. The task was 
to jointly build LEGO models demonstrating the group’s shared understanding 
of abstract concepts such as “Justice,” “Security,” and “Collaboration.” Abstract 
concepts were chosen because on the one hand, they are common in everyday 
discourse, while on the other they present themselves as particularly challenging 
to define and instantiate. We thus expected them to effectively stimulate group 
discussions and elicit creative solutions. The task was inspired by the workshop 
method LEGO Serious Play (Gauntlett 2007), widely employed to facilitate con-
structive discussions and the sharing of ideas.

The groups were instructed to complete the construction within 5 minutes, 
during which they could freely use the blocks in any way they wanted. They were 
explicitly told that there was not a single fixed solution to the task and that after 
the trial, one of the members of the group would present the model to the ex-
perimenter. The interactions and communication within the groups were other-
wise unconstrained. The LEGO materials consisted of standard Lego Serious Play 
starter kits: approximately 50 blocks, including a wide variety of LEGOs, such as 
cogwheels, tubes, strings, trees, flowers, windows, wheels, and a LEGO man and 
girl (see Figure 1). Participants had all basic knowledge of LEGOs and assembling 
techniques.

The study involved observation of the group sessions combined with qualita-
tive video analysis of approximately 20 hours of video recordings from the exper-
iment. A first screening of the videos motivated a number of broad categories of 
how LEGO blocks were used in negotiations of conceptual understanding of the 
abstract concepts and planning of the resulting models. Further video analysis 
informed a taxonomy of procedures and motivated the selection of shorter epi-
sodes for microanalysis. The examples presented in the following were selected 
as representative cases from the collection of examples relating to three identified 
types of joint epistemic actions. The groups presented high variability in their 
reliance on any of these strategies. 
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2.1 Building blocks for sharing ideas

In the experimental sessions, the LEGO blocks were employed for quite varied 
functions. They were obviously the material out of which a model – the solution 
to the task – was to be built and therefore routinely assigned meaning and assem-
bled in signs and scenarios of different sorts – e.g. a house or a person driving a 
car. Beside this instrumental outcome, the participants made an active use of the 
blocks during the planning phase to enable more effective and nuanced commu-
nication and joint epistemic processes. 

Through observation and video analysis, we identified three main functions 
of LEGO blocks in enabling and supporting joint reasoning: illustration, elabora-
tion, and exploration. 

In ‘Illustration,’ LEGO blocks are recruited to support the communication of 
already well-formed ideas. Blocks are thus primarily engaged in a ‘top-down’ way 
for purposes of reaching epistemic alignment (mutual understanding).

In ‘Elaboration,’ the concrete instantiation of an already agreed upon idea in 
LEGO blocks comes to reveal unnoticed conceptual aspects and disagreements 
thus leading to collective examination, discussion, and clarification. Although 
the original idea is not challenged or changed, the material representation mo-
tivates perspectives and dimensions in a more bottom-up manner that would  
otherwise have escaped attention.

In ‘Exploration,’ participants critically rely on the manual manipulation of 
representational materials to generate ideas. In these cases, the LEGO blocks are 

Fig. 1: LEGO Serious Play Set
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experimented on and explored, resulting in the discovering new innovative ideas, 
practices, and meaning potentials. This can be regarded more of a bottom-up type 
of process than Elaboration as the manual manipulation of the materials is given 
an active role in shaping and catalyzing the joint epistemic processes.

The three types of object manipulation can be considered as representing  
regions in the continuous spectrum of joint epistemic actions, where the objects 
involved play an increasingly active role in the collective cognitive processes. The 
conceptual distinctions and differences between the three types will be further 
elaborated in the discussion with special regard to the role of distribution of cog-
nitive labor.

2.2 “Then he can’t do like this” – Illustrating what I am saying

Properties of a shared material environment can be recruited to establish ma-
terial referents that aid communication and understanding. In this first exam-
ple, we show how communicative topics that are difficult to convey verbally can 
become easier to comprehend with the aid of physical referents established in the 
here-and-now communicative act. Thus, we show how LEGO blocks were sponta-
neously recruited in the role of stable material referents for communicative con-
tent in order to aid communication and understanding between participants in 
a group.

The following exchange is taking place in a group of five participants who 
were given the task of building a model of their understanding of the concept 
“Collaboration.” Prior to the episode below, Marvin (see Figure 2 below) had been 
presenting an idea for the model to the other participants, but they expressed 
difficulties understanding it. Encouraged by Steven, Marvin gathered a few LEGO 
blocks, and put them together in a small structure, while the others talked about 
other possible ideas on how to solve the task. 

Just before the exchange below, Marvin initiated a repetition of the scenario, 
now using the selected LEGO blocks. As seen in Figure 2, Marvin got the attention 
of the other participants who then focused on the LEGO blocks in his hands. The 
other participants thus acted as recipients of his speech and actions throughout 
the exchange.

In the exchange, Marvin first established the referents to be used in the enact-
ment of the scenario; the LEGO man by means of holding it in his hand and the 
food by means of pointing to an empty location and telling the others (to imagine) 
that it was there. The formulation “then he can do like this” (line 4) is typical for 
this type of illustrative epistemic acts in that the deictic element ‘this’ transfers 
the attention from the verbal production to the visually accessible manipulation
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2

2 In the notation used, speech is represented in roman script and gestures in italics. Gestures 
and words that co-occur temporally are marked with paired brackets, and paired asterisks show 
where series of gestures begin and end. Descriptive comments that are not part of the transcribed 
interaction are in double parenthesis. All participants are anonymized.

Fig. 2

(1) Excerpt 12
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of the external objects. Thus, the following verbal production “Because then the 
string comes off” (line 5) is now working in parallel with the physical manipula-
tion of the LEGO bricks. In lines 9–12, Steven’s response showed that he under-
stood the scenario, and he carried on talking about it followed by acknowledge-
ments from the others in the group.

Relying on a combination of material objects and gestures, Marvin got his 
point across. The scenario he had described was so complicated that it was hard to 
convey with words and gestures only. The communicative act he therefore carried  
out in this exchange had two parts: one establishing the LEGO blocks as physi-
cal, visually stable referents and another enacting the scenario using these refer-
ents. Although other suggestions for models were presented, in the end, Marvin’s 
model became the foundation for the final result of the collective task (see Figure 3).

Fig. 3
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The example shows how the LEGO blocks were not only used to solve the 
task in the trivial sense, that is, as materials for building a model of “Collabo-
ration.” More than that, they were used in the initial negotiation and planning 
to aid the communication of an idea that was difficult to convey. However, the 
idea originated previous to the actual manipulation and the LEGO blocks were 
merely used to illustrate it. However, in the following examples, properties of the 
material environment give rise to discussions that feed back into and modify the 
original idea, thus more deeply influencing and shaping the epistemic processes 
in the participants’ problem solving.

2.3 “He is power” – Elaborating on your ideas

Sometimes the manipulation of the physical properties of a representational arti-
fact can affect and even stimulate joint epistemic processes. This happens when 
concrete physical attributes of the materials motivate group discussions and fur-
ther new perspectives. In the following example, the selection of hats in the set 
of LEGO blocks available to the participants influenced how a figure in the model 
was represented, leading to discussion, change, and elaboration of the concep-
tual representation of the target concept.

This exchange took place in a group of five jointly building a model of the 
concept “Justice.” At the point where the exchange took place, they had already 
built a scale-like structure and a LEGO man representing “the law.” Leading up 
to the exchange, Sarah and Mary (see Figure 4) were discussing the LEGO man 
representing “the law.” Sarah was holding the LEGO man with both hands and 
had just been pointing to different parts of it. She had previously assembled the 
LEGO man, giving him a sword and a crown. So far, the crown was never explicitly 
mentioned. 

By mentioning the crown, Simon directed attention to part of the model that 
had not previously been discussed. Furthermore, by using “But” and a question 
form, he showed that he wanted Sarah to explain more about that part of the 
figure and that he did not have a positive attitude towards it. Sarah initiated a 
response, but then hesitated and stalled (line 3), which led Mary to jump in with 
a suggestion for the motivation of the crown: the LEGO-man wears it because “He 
is power” (line 6). Simon acted as the primary addressee and in line 9 he signaled 
that he received their explanation, but was not completely satisfied, by starting 
with “But it’s just that . . .” From here, the group started a further discussion 
about crowns, justice and power, going on for more than a minute. Finally the 
group agreed on changing the crown for a black hat (see Figure 5 below).
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Fig. 4

(2) Excerpt 2
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Prior to the exchange, when Sarah assembled the LEGO man representing 
“the law,” she had to choose amongst the parts available to her (a finite set of 
LEGO blocks), some of them carrying little symbolic meaning and others, such 
as the crown, carrying cultural, symbolic, and historic references. By assembling 
a crowned LEGO figure, Sarah made a choice between the different possibilities 
available to her, and concretized a part of the conceptual representation not read-
ily implied by the abstract verbal label “the law.” The process of representing 
the verbally shared conceptual content using concrete material objects made 
it suddenly clear for Simon that Sarah conceived of the model in a way that he 
did not agree with. In other words, the material concretization in this case gave 
them an opportunity to discover that they were not aligned in their conception of  
“Justice.” In this way, the crown motivated a discussion of the attribution of 

Fig. 5
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power as a topic relating to Justice, which was not part of any of the previous 
ideas and concepts introduced by the participants in the group. 

The example shows how material objects, such as LEGO blocks, can give rise 
to the actualization of ideas otherwise not in the attention of the participants 
prior to the task. Had there been no crown in the collection of LEGO blocks, 
no one would have missed it, but because it was present the relation between  
authority and justice was actualized. It might even be that it was Sara moving 
the LEGO man around that brought Simon’s attention to the crown, similar to the 
Tetris player’s manipulation of the zoids bringing new potential fits to attention. 
In any case, the material concretization of the original idea gave rise to the discov-
ery of discrepancies in the mental representations held by different participant, 
leading to discussions and development of conceptual agreement. In the exam-
ple, we see how material objects, due to their concrete features such as colors, 
shapes, and even symbolic references, motivate (or even force) the elaboration of 
otherwise abstract and fuzzy concepts.

2.4  “She has to be moving fast” – Exploring materials 
together

The previous example of elaboration shows how the particular material medium 
itself gives rise to ideas, which would have not otherwise been connected with 
the concept the participants are supposed to build. It illustrates how the concep-
tual representation is discussed, elaborated, and changed at least partly due to 
the particular materials available in the LEGO set. In the following example, the 
collective manipulation of LEGO blocks is shaping the way a group conceptu-
alizes and constructs the target concept to an even higher extent. The example 
shows a group testing and exploring the shared materials together in order to 
seek out perspectives and solutions and generate ideas. This gives rise to a more 
bottom-up driven approach: greater responsibility is allocated to the shared ma-
terial environment in motivating the conceptual frame and thereby the solution 
to the task.

The exchange took place in a group consisting of four people. They were 
given the task to build a collective model of the concept “Collaboration.” Rather 
than starting out by verbally negotiating their joint understanding of the concept 
as it had happened in many other group sessions, the participants started out 
by choosing and assembling some smaller parts from the LEGO pile that they 
wanted to include in the overall model. They agreed on using a LEGO “boy,” a 
LEGO “girl,” and a foundation on which to place them. Previously in the inter-
action, Louise (see Figure 6 below) had assembled the LEGO girl but had not been 
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Fig. 6

(3) Excerpt 3
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able to find the legs, having long searched for them in the pile. Michael and Chris-
tian suggested an alternative: the LEGO girl got a pair of wheels instead of legs. 
Michael and Christian had also been working on the foundation for the model, 
decorating it with cogwheels. Leading to the exchange, Louise tried to place the 
LEGO girl on the table a couple of times, but it kept falling down as the wheels 
would not afford a standing position. At first the testing was “private,” close to 
Louise, while the others were talking about something else. 

Interestingly, in the initial phase of the session, the group had not formed any 
overall idea or narrative binding together their different parts of the model. How-
ever, Louise’s mechanical action of sliding the figure back and forth motivated 
Michael’s idea that the LEGO man could help her. At the same time this became 
a way to integrate otherwise incoherent and scattered individual elements into a 

Fig. 7
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coherent conceptual scenario. Contrary to the Tetris game, the two components 
of the epistemic action – mechanical and epistemic – were distributed between 
different participants in a collective task: while Louise manipulated the blocks 
(lines 2–4), it was Michael who drew the cognitive consequences of the manipu-
lation (lines 7–13). 

The example illustrates how the LEGO blocks are recruited, explored, and 
experimented on to actively generate new ideas, rather than simply present or 
illustrate already well-formed ideas. It is a collective problem-solving process that 
takes more of a bottom-up approach to the representational structures, letting 
the manipulation, exploration, and discoveries in the provided materials perform 
part of the conceptualization process.

3 Discussion
When thinking together, people are often observed to spontaneously employ and 
manipulate material representations. In this paper, we point to different ways in 
which people spontaneously engage objects in the context of a creative problem 
solving activity. Crucially, the artifacts used in the present study had not been 
designed by cultural or normative practices to be used in any of the interactional 
ways described here. We have presented very salient examples using crowns and 
wheels, but similar joint epistemic processes have been observed on less figu-
rative elements, e.g. blocks of different colors supporting the “Justice” model 
helped the participants to express and discuss the relations between diversity, 
fairness, and justice. Thus, our observations point to a broad capacity to employ 
material objects in communication and collective reasoning processes that is not 
necessarily dependent on, although arguably fundamentally influenced by, the 
specific objects that are subject to the manipulation. In these activities the mate-
rial environment is engaged in a way that feeds back into, changes and shapes the 
collective cognitive processes.

In our study, we identify three roles that material representations play in cre-
ative problem solving: i) In the process of supporting and illustrating the verbal 
communication of a complex scenario, the material objects were used as stable 
referents of significant elements available for enactment, ii) the concrete exter-
nalization of representational content in physical materials sometimes brought 
attention to details and provided opportunity for the participants to discover and 
explore their disagreements on central conceptual issues, and iii) explorative ex-
perimentation on the provided materials led to unanticipated discovery of new 
meaning potentials that critically motivated or changed the conceptualization of 
a concept.
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3.1  Joint representational objects and the distribution of 
cognitive labor

Illustration, elaboration and exploration, are, however, not just distinctly differ-
ent ways to involve objects in a collective creative task. The interactional types 
seem to constitute a continuum spanning from more top-down to bottom-up 
driven joint epistemic processes. The top-down processes being those where the 
materials are employed to support and enact already established and well-formed 
ideas, while the more bottom-up type processes are those where the manual ma-
nipulations of the material objects come to significantly feed back into and shape 
the joint epistemic process.

Furthermore, the different types of joint epistemic processes were character-
ized by different degrees of distributions of cognitive labor. The more top-down 
types of process, where objects were engaged to illustrate a well-formed proposi-
tion, were more or less carried out by a single participant. In contrast, the more 
bottom-up types that involved manual exploration of the materials involved a 
higher degree of distribution of cognitive labor between the involved participants. 
More specifically, in the example of illustration, the interactional construction of 
the conceptual representation mainly originated from a single person, Marvin, 
while other participants primarily carried the roles of addressees. The example 
is thus characterized by a largely unidirectional exchange of conceptual content; 
Marvin is presenting while the others are receiving and observing. Furthermore, 
by carrying out the illustration he accomplished more than making the others 
understand and receive his proposal; the enactment established a degree of au-
thority over the building blocks. After presenting the idea, the blocks were easily 
transformed from being a tool for illustrating the idea into the foundation for 
the actual model constituting the solution to the collective task, thus overruling 
other competing conceptualizations presented in the group. The final model that 
the group produced in fact only featured one minor modification compared to 
Marvin’s first proposal (Figure 3).

Turning to the second example, the elaboration, we observe a somewhat dif-
ferent structure in terms of social involvement. Parts of the conceptual model 
that were chosen by one person, were pointed out, questioned, and elaborated on 
by others in ways that fuelled a central discussion in the group. The elaborative 
manipulation involved three participants; Steven raised the topic that Sarah and 
Mary then cooperated on a response to. The exchange engaged the model in a 
way that led to a negotiation of conceptual structure and profoundly influenced 
the end result of the collaborative activity. The model ended up as a concatena-
tion of ideas originating from multiple parties: Sarah came up with the idea of a 
person holding a stick representing “the long arm of the law” while Simon raised 
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the symbolic and cultural importance of what kind of headwear he is given and, 
in the end, equipped the law with a black hat instead of a crown (Figure 5). In 
this way, the semiotic structure was negotiated and distributed between multiple 
participants motivating a higher degree of joint ownership.

In the third example, three participants (Christian, Louise, and Michael) co-
operated on constructing the conceptual structure that later became the foun-
dation for the collective model. First of all, Christian and Louise jointly brought 
attention to the central mechanical problem: the actions that Louise was doing 
with a figure closely matched different points in what Christian was saying. How-
ever, a third person, Michael, became the source of the solution. The process of 
establishing a semiotic structure was distributed between all three participants, 
each providing parts that were eventually combined into the resulting, coherent 
narrative model (Figure 7).

Together, these observations point to a tendency for the more top-down ways 
of engaging material representations to be supportive of gaining and maintain-
ing authority as well as to provide powerful tools for sharing conceptual repre-
sentations. In contrast, more bottom-up oriented approaches are characterized 
by more distribution of cognitive labor, more unconventional usage of materials, 
and more possibility for unanticipated insight and solutions as well as problems 
and disagreements that shape the problem solving processes. Given the richness 
of the materials, further studies are needed to investigate the relation between 
the interactional dynamics of collective problem solving and the role of authority, 
conflict, and alignment, as well as the role of more structured and rule-based 
collaborative practices.

Many studies have shown how distributed cognitive processes unfold in  
reliance on particular cognitive technologies and artifacts predesigned to do cog-
nitive work (Alac & Hutchins 2004; Goodwin 2007; Hutchins 1995a, 1995b). With 
this study, we have extended the investigation of pragmatic and epistemic actions 
and distributed cognition to the case of collective creative processes. Besides, in 
this joint creative task, participants were left with ordinary LEGO blocks that do 
not come with specific normative procedures or instructions in terms of how they 
should be used for joint reasoning. This enabled us to observe how participants 
would spontaneously engage the objects for epistemic purposes. They readily did 
so for purposes of illustrating ideas, elaborating and concretizing details and ex-
ploring new meaning potentials. We suggest these categories form a more general 
taxonomy of joint epistemic actions relating to a broad variety of everyday con-
texts. However, future studies relying also on un-elicited, naturalistic data are 
warranted to further develop and verify this work. 
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Agreeing is not enough
The constructive role of miscommunication
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Collaborative interaction pervades many everyday practices: work meetings, 
innovation and product design, education and arts. Previous studies have pointed 
to the central role of acknowledgement and acceptance for the success of joint 
action, by creating affiliation and signaling understanding. We argue that various 
forms of explicit miscommunication are just as critical to challenge, negotiate 
and integrate individual contributions in collaborative creative activities. 
Through qualitative microanalysis of spontaneous coordination in collective 
creative LEGO constructions, we individuate three interactional styles: inclusive, 
characterized by acknowledgment and praise; instructional, characterized by 
self-repair; and integrative, characterized by widespread self- and other-repair. 
We then investigate how different interaction styles leave distinct material traces 
in the resulting LEGO models. The inclusive interaction style generally results 
in concatenations of individual contributions with little coherence and core 
narrative. The instructional style produces coherent, but largely individually 
driven models. Finally, the integrative style generates more innovative models, 
synthesizing individual contributions in shared narratives or schemas.

Keywords: distributed Cognition; miscommunication; collaboration; creativity

1.  Introduction

Many organizations, corporations and professions rely on the abilities of groups to 
collaborate on creative problem solving and these activities are regarded as central 
and valuable in the construction or design of new concepts, processes and prod-
ucts (Hargadon & Bechky, 2006; Nijstad & De Dreu, 2002; Sutton & Hargadon, 
1996). However such activities can have a wide variety of outcomes. Sometimes 
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 endless brainstorming results in a whiteboard full of scattered and incoherent 
ideas. Atother times, a clear well-organized project is developed, but it ultimately 
stems from one authoritative participant only, thus begging the question as to 
whether the collaborative process has been useful altogether. Lastly – perhaps 
more rarely? – collaboration brings about new products that are the inventive syn-
thesis of several individual contributions and thus come closer to realizing the 
full potential of collective creative processes. A central question thus concerns the 
conditions under which groups are able to realize the full synergetic potential of 
collective creativity and find solutions that exceed the sum of individual contribu-
tions (Hargadon & Bechky, 2006; Kurtzberg & Amabile, 2001).

Recently, a lot of research has been focused on the productivity of group cre-
ativity and brainstorms. Some studies suggest that there are no actual benefits of 
social interaction and that post hoc pooled lists of ideas from individuals are equally 
productive (Diehl & Stroebe, 1991; Pauhus, Dzindolet, Poletes, &  Camacho, 1993; 
Szary & Dale, 2013). However, these and other studies point to the fact that the 
generation of ideas is only one aspects of group collaboration: high productivity 
in creative brainstorming activities is not always sufficient (Rietzschel, Nijstad, & 
Stroebe, 2006) and the selection, development and realization of ideas is just as 
important (Nijstad & De Dreu, 2002; Tylén et al., 2015).

In this study we investigate different types of interactional dynamics and how 
they shape the resulting outcome of collective creative processes. In particular, we 
focus on different kinds of feedback ranging from praise and acknowledgement 
to indices of miscommunication such as disagreements, misunderstandings and 
clarifications and how these leave behind distinct material traces in the products 
resulting from interactions.

2.  Mechanisms for coordination in collaboration

Collaborative interactions are complex activities often intertwining many paral-
lel social games. Interacting individuals have to adapt to each other and to the 
task at hand: taking turns in speaking and acting, converging on key terms, rou-
tines and procedures, as well as developing and consolidating a common ground 
(Clark, 1996; Clark & Brennan, 1991; Clark & Schaefer, 1989; Dale,  Fusaroli, 
Duran, & Richardson, 2013; Fusaroli, Konvalinka, & Wallot, 2014; Fusaroli, 
 Raczaszek-Leonardi, & Tylén, 2014; Hutchins, 2010; Mills, 2014). Furthermore, 
apart from solving the joint task or problem, interacting individuals also work to 
maintain face and consolidate social relations (Brown & Levinson, 1987; Goffman, 
1967; Marsh, Richardson, & Schmidt, 2009). Several coordinative mechanisms 
involved in managing this complexity of interaction have been suggested: many 
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tend to emphasize affiliative processes, such as interactive alignment and positive 
 feedback, while fewer have pointed to the constructive role of critical questions, 
explicitly addressing misunderstanding and disagreement.

It seems intuitive that a good collaboration strategy is to positively  reinforce 
each other in interaction. Positive feedback, such as supporting comments, 
 nodding and agreement, has been shown to play a central role. Diverse  varieties 
of “yes”, “m-hm” and “ok” are used to coordinate and navigate joint activities 
(Bangerter  & Clark, 2003; Clark & Wilkes-Gibbs, 1986), and similar forms of 
acknowledgement, affiliation and praise have been suggested to be essential in 
maintaining social relations (Brown & Levinson, 1987; Clark, 1996).

While it has been extensively argued that behavioral attunement and positive 
feedback facilitate successful collaborative problem solving (Bangerter & Clark, 
2003; Roschelle & Teasley, 1995; Saget & Guyomard, 2006), the role of negative 
feedback and other forms of explicit miscommunication has received less atten-
tion. Standard views in the literature tend to regard requests for clarification or 
other types of negotiation of each other’s utterances as indicative of “trouble”, that 
is, breakdown of automatic attunement and coordination mechanisms (Garrod & 
Pickering, 2004; Pickering & Garrod, 2004). However, despite the potentially dis-
ruptive role of such miscommunication, its absence leaves the interaction vulner-
able to unaddressed misunderstandings and unexplored alternative perspectives. 
Miscommunication might thus play a fundamental and constructive role in the 
joint exploration and development of ideas.

2.1  Common ground, miscommunication and repair in social interactions

Conversation is a collaborative effort and requires participants to coordinate their 
contributions in complementary patterns fulfilling different roles. When interact-
ing with one another, interlocutors routinely work to establish common ground: 
shared knowledge, beliefs and plans for the activity (Clark & Brennan, 1991). 
 Central to the establishment of common ground is detecting and correcting mis-
understandings and disagreements between interlocutors, through mechanisms 
of repair (Cahn & Brennan, 1999; Clark, 1996; Clark & Schaefer, 1989).

The term ‘repair’ was first introduced in Conversation Analysis (CA) to refer 
to the variety of interactional devices that people use to resolve misunderstand-
ings in conversation (Sacks, Schegloff, & Jefferson, 1974; Schegloff, 1987; Schegl-
off, Jefferson, & Sacks, 1977). Schegloff, Jefferson & Sacks (1977) defined central 
turn-taking principles of corrections of speech in dialogue, assigning a special role 
to (1) the initiation of repair: repair can be both self-initiated and other-initiated; 
(2) the completion of repair: repair can be both self- and other-completed; and (3) 
the position of repair in turn-taking: Repair is most often initiated and completed 
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within three turns. Another consistent observation is the preference for self-repair 
in conversation, that is, speakers prefer to repair their previous turn themselves 
before others do. Conversely, people generally avoid other-initiation of repair in 
order to ‘save face’ (Brown & Levinson, 1978).

Subsequently, the concept of repair has been adopted by a range of other 
disciplines outside CA such as experimental psychology and computational lin-
guistics in investigations of how we establish common ground in interaction 
(Brennan, 2000; Cahn & Brennan, 1999; Clark, 1996; Clark & Schaefer, 1989; 
Mills & Healey, 2008; Themistocleous et al., 2009; Traum, 1999). In the present 
paper we build on this latter line of work, analyzing how different forms of repair 
are used in creative interactions to clarify misunderstandings and disagreements, 
and explore ideas.

2.2  Material traces of interaction dynamics

While one question concerns qualities of coordination and interactional dynamics 
in collective creative activities, another concerns the resulting products. Research 
in distributed cognition has studied collective activities in a range of contexts from 
the interpretation of brain scans (Alac & Hutchins, 2004) to courtroom practices 
(Goodwin, 1994) in order to investigate how individuals become intertwined 
in socially distributed reasoning processes (Bjørndahl, Fusaroli,Østergaard, & 
Tylén, 2014; Fusaroli et al., 2012; Fusaroli, Gangopadhyay, & Tylén, 2014). Also 
the role of material objects in social practices have been extensively studied with 
special attention to how material objects organize, structure and otherwise facili-
tate distributed cognitive processes (Alac & Hutchins, 2004; Goodwin, 1994; 
Hutchins, 1995a, 1995b). However, less attention has been directed to the way 
that distributed cognitive processes are reflected in outcome products of social 
interactions.

This aspect is not a trivial one, as it relates to aspects of conceptual ownership, 
that is, the cognitive origins of creative content such as ideas, concepts, and their 
manifestations in drawings, written materials and the like. In creative collabora-
tions, the orchestration, negotiation and organization of individual ideas and con-
tributions, are crucial in shaping the final product. In the following analysis we 
will thus track how multiple individual contributions (e.g. in contrast to a single, 
leading idea) are collectively developed and ultimately reflected in the final mod-
els. This gives us an index of the distribution of cognitive labor in a group and thus 
the distribution of conceptual ownership of the resulting model (Tylén & McGraw, 
2014): who and how many contributed to the conceptual layout of the collabora-
tive product and how is the distribution of participant’s conceptual contributions 
reflected in the final product?
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Products of socially distributed creative processes further raise the problem of 
coherence. When several people work together in a creative process, their individ-
ual contributions might come to constitute a single coherent whole (as opposed to 
a collection of unrelated or scattered parts). The coherence of the outcome product 
provides thus a measure of how well a group manages to integrate and synthesize 
their individual contributions. In the following analysis, we will trace the distrib-
uted cognitive processes of groups in the products they make in order to establish 
how the outcomes of creative collaborations are shaped by particular interactional 
dynamics.

3.  Building ideas together – materials and methods

In order to investigate relations between interaction dynamics and creative 
 product outcomes, we analyzed video footage from an experimental setting, 
where  participants jointly constructed LEGO models. The experimental elicitation 
of group activities has the advantage of combining unconstrained, spontaneous 
interactions with an element of experimental control, which makes contrastive, 
between-group analyses possible. The participants were all recruited among stu-
dents of Aarhus University and did not know each other in advance. They were 
organized in mixed-gender groups of four to six.

Inspired by the workshop method LEGO Serious Play (Gauntlett, 2007), 
the task was to build models illustrating abstract concepts such as “Justice”, 
“ Knowledge”, and “Collaboration”. On the one hand the task was open with no 
fixed solutions, but at the same time challenging since abstract concepts can be 
hard to define and instantiate. The groups were instructed to complete their mod-
els within 5 minutes, during which they could freely interact and use the LEGO 
blocks in any way they liked.

Approximately 20 hours of video footage was recorded from the six groups 
solving the LEGO construction tasks during the experiment. An initial screening of 
the corpus indicated broad trends in interaction dynamics differing between groups 
and tasks. These observations motivated the selection of a limited number of cases 
for qualitative microanalysis. The three cases presented in the following sections 
are representative of three recurring styles of interaction resulting in quite differ-
ent outcomes. The cases all pertain to group interactions around the same task, the 
concept of “collaboration”, occurring at the same point in the study for all three 
groups. This allows us to compare systematic differences in interaction dynamics 
and resulting objects that are not trivially reducible to differences in context.

We conceive of interaction styles as locally established norms and procedures 
for how to interact. Any case of joint action presents participants with  coordination 
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challenges: How should you deal with your co-participants? Who should contrib-
ute when, how and for how long? Such coordination problems are normally met 
with the rapid and implicit establishment of local and transient procedural con-
ventions (Fusaroli, Raczaszek-Leonardi, et al., 2014; Mills, 2011, 2014). In the fol-
lowing, we focus especially on how members of different groups receive and react 
to each other’s ideas, comments and suggestions. Three general styles of interac-
tion, inclusive, instructional and integrative, were identified that characterise the 
majority of the cases in the corpus. In the following, we analyse cases representing 
each of the styles and trace the distributed cognitive process in the resulting mod-
els in order to evaluate qualities of conceptual ownership and coherence of their 
resulting LEGO models.

In the transcripts, we will use the following conventions for annotation: Over-
lapping speech and gestures are in square brackets and aligned underneath each 
other. Descriptions of gestures are in italics. Pauses are indicated in regular brack-
ets in milliseconds e.g. (1.5 sec) and very brief pauses by a full stop (.). Equal 
signs attached at the end of one turn and at the beginning of another indicate 
rapidly succeeding speech. Arrow up marks rising intonation and arrow down 
marks  falling or rise-fall intonation. Underlining marks emphasized pronuncia-
tion of syllables or words.

3.1  The inclusive style of interaction

A common way of managing collaborative interactions is to focus on creating and 
maintaining affiliation for instance by adapting to one’s interlocutors’ ideas and 
behaviors, acknowledging and encouraging them through positive feedback. We 
identify an inclusive style of collaboration in those interactions where – in contrast 
to other group collaborations – the prevalent tendency is towards affiliation and 
acknowledgement: Ideas or proposals are generally met with acknowledgements 
and praise, social relations are prioritized, and, generally, everyone is included in 
the activity, proposing and carrying out projects to complete the task. The inclu-
sive style is generally characterized by collaborative resistance to self- and other- 
initiation of repair. Interlocutors rarely engage in elaboration or clarification 
activities to explore, discuss or reject ideas and proposals.

3.1.1  Acknowledgement and praise
The inclusive style involves a predominance of positive feedback in the 
form  of  acknowledgment and praise. An illustrative example of this type of 
 collective behavior is found in a sequence from the very beginning of a group 
session showing the presentation of and response to a joint project proposal (see 
Figure 1).
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s1

Excerpt 1      (00:20 - 00:24)
1          S3         Jeg tænker noget med nogle broer
                        I’m thinking something with some bridges
2          S2        Ja
2          S5        Ja
4          S1        Reaches for the pile of LEGO blocks
5          S4         Jamn hvor er de [to buer der]
                        Yeah, so where are those two arches
6                                                              [Makes a pointing gesture two times in the air]

s2 s3
s4

s5

Figure 1. Excerpt 1

Participant S3 advances a proposal, immediately followed by S2 and S5’s acknowl-
edgment, S1’s initiation of the building process and S4’s suggestion on how to 
implement it. The timing of acknowledgements as well as the immediate signaling 
of collective acceptance is not trivial. The utterance – “I’m thinking something 
with some bridges” (l. 1) – contains two unspecified elements “something”, that 
leaves the specifics of ‘what’ open, and “some”, which leaves open ‘how many’. 
Contrasted to other styles of interaction (see later examples), such unspecified 
elements often require or invite repair, at least in some form of elaboration. Pre-
paring to initiate self-repair is generally indicated by hesitations or pauses within 
turn, however, no such indications are present here. S3 treats her own proposal as 
a fully formed and completed joint project proposal. Likewise, her interlocutors 
could have withheld their feedback to invite self-initiation of repair, or alterna-
tively, could have initiated repair. Instead we see immediate acknowledgements 
and acceptance, which collaboratively construct the statement as a fully formed 
proposal, clear and agreeable enough to start the building activity. Indeed, S1 initi-
ates the construction in line 4 and S4 follows up in line 5. Another example of this 
kind of promptly delivered acknowledgement and acceptance, which in turn does 
not leave much room for elaborations or repair can be observed in the following 
excerpt (see Figure 2).

Here, S5 advances a new joint project proposal. Again we observe an unspeci-
fied element “something” (l. 1), which in other cases of our data is most often 
followed up by further discussions or elaborations. However, in this case it is met 
with an immediately timed sequence of praise and acknowledgements, including 
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one from S5 himself (l. 6). Despite the fact that the idea put forth in this excerpt 
(“something that turns that the man is standing on top of ”) is conceptually unre-
lated to the initial idea (“something with some bridges”, Figure 1), attempts at 
elaborating through self-repair as well as other-initiated requests for clarification 
or elaboration are absent. Instead the idea is simply met with praise and acknowl-
edgement. Despite the overwhelmingly positive reception, the idea, however, 
does not make it onto the final model (see Figure 4). These observations could 
suggest that the participants are more concerned about maintaining positive face 
and social relations than conceptual coherence of the task solution central to the 
 collaborative activity.

3.1.2  Resistance to other-repair
In the inclusive interaction style, participants are not only refraining from repair 
in terms of self-initiated elaborations and clarifications of ideas and proposals. 
Attempts at other-repair are even more effectively resisted. Consider the following 
excerpt (see Figure 3).

The example shows a collective effort of resistance to both other-initiation 
and other-completion of repair. Prior to this excerpt, S1 has suggested a new joint 
project; that they build “someone rope pulling” (at time 01:04), which is accepted. 
In line 1, S4 initiates a suggestion to expand on this. This other-initiation of repair 
is formulated in a way that invites participation in the elaboration of S1’s pro-
posal, and furthermore, is delivered with emphatic “searching” postures (l. 2) and 
marked intonation (l. 1) attempting to engage the others. However, it is met with 
no response or partaking, rather, the other participants show disengagement by 
diverting eye-gaze and quietly talking about something else (l. 3). After S2 makes 

Excerpt 2      (00:35 - 00:42)
1          S5        Vi ska ha et eller andet der [drejer hvor manden han står på]
                        We need something that     turns that the man is standing on top of
2                                                                             [Circles in the air with index finger]
3                      [så han ka ta fat i alt muligt]=
                         so he can grab all kinds of stuff
4                      [then makes a gripping motion]
5          S3       =Det en skide go ide=
                           That’s a really good idea
6          S5       =Tænker jeg (.) Ja
                           I think
7          S2       Nåee ↓ ja
                        Aaarh yes

s1 s2 s3 s4 s5

Figure 2. Excerpt 2
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an attempt at raising another point in the joint activity (l. 3), S4 reengages in his 
own request using enthusiastic and loud tones (l. 4 and 7), thus attempting to 
complete his previous repair activity by answering his own questions. Still, he is 
ignored (l. 4 – 9). S5 displays further evidence of disengagement by posing a ques-
tion to S1 that, similar to S2’s unfinished comment in line 3, bears no evidence of 
having even heard S4’s repair attempts (l. 8). Ignoring directly posed questions put 
forth with emphatic loud speech and gestures by a participant are effortful actions 
in conversation and may potentially produce social tension. However here there is 
no effort to release such tensions. The situation is not resolved, but rather ignored 
until the topic changes. This is striking compared to other interactions in the cor-
pus, where disfavored proposals are more often met with engagement and critical 
questions (for example see Figure 11). What seems to be a profound resistance to 
this type of other-initiated repair sequences overrides more general interactional 
norms, such as answering direct questions and actively attending to other people 
as they speak.

s1

Excerpt 3      (01:21 - 01 :27)
1          S4       Spørgs-spørgsmålet er [vv (.) hvaee sk-skal vi ha dem til at trække i et eller andet?]
                         The question is                              what-uh should we have them pull something
2                                                                     [Is looking around as if searching for something]
3          S2       Burde de ikke [næsten]
                        Shouldn’t they kinda
4          S4                                   [Frem med] en vogn,
                                                    Find a cart,
5                                                   [Reaches for the LEGO pile]
6          S3                                   [Looks down and bites her thumb]
7          S4       frem med [en vogn, sgu da ((shouting))]
                        find a cart                     for Christ sake
8          S5                            [Sku de stå med en skovl] eller noget? ((low voice))
                                             Should they be holding a shovel or something?
9                                          [Places a LEGO shovel close to the model]

s2 s3 s4
s5

Figure 3. Excerpt 3
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3.1.3  Marking and maintaining multiple individual conceptual ownerships
In both excerpts from Figure 1 and 2, ideas are presented using the first-person 
singular pronoun “I”. This formulation marks the individual’s conceptual own-
ership of the proposal (in contrast to formulations with the first person plural 
“we”; see later sections). In these cases the “owner” is often responsible for main-
taining the proposed joint project for instance by instructing the others how to 
realize it, and accepting contributions from them. This lasts until a new proposal 
is advanced, thus generating shifting individual conceptual ownership as partici-
pants take turns to propose and be in charge of a joint project. Thus, the group 
never seems to reach a single conceptually shared group activity or outcome. 
Rather, this inclusive type of session consists of several unrelated ideas each with 
their individual conceptual ownership and little coherence between them. Also, 
the immediately timed acknowledging behaviors combined with absence of elabo-
rations and clarifications observed in these examples seem to relate to this point: 
when a proposal is advanced in a way that suggests individual conceptual owner-
ship, the proposer is simultaneously staged in a sensitive spot in risk of losing face. 
As people generally avoid other-initiation of repair in order to save face (Brown & 
Levinson, 1978) pressure is put on the group to acknowledge and praise proposals 
in order to maintain social relations.

3.1.4  Material traces of the inclusive interaction style
The interaction style observed in the examples above is characterized by individual 
proposals received with immediate acknowledgement and praise by fellow interloc-
utors. This creates an overtly inclusive interactional dynamics that show cooperative 
resistance to both self- and other-completion of repair. When repair occurs, it is kept 
short and quickly abandoned in favor of acknowledgement and praise ( Figure 2). 
Below is an annotated presentation of the model made in the inclusive case.

The model consists of four different parts, “something with some bridges” 
(contributed by S3), “someone rope pulling” (S1) and “pulling a car” (S4), and 
“collaboration via (…) external satellites” (S5). Thus, the group outcome is best 
characterized as a concatenation of individual and largely unrelated ideas. The 
contributions are somewhat spatially separated and not conceptually bound 
together in a coherent narrative or structure, and thus bear little trace of actual 
collaborative interaction. Also, note that the individual contributions are not very 
rich, as they were never elaborated beyond their initial suggestions.

The model produced in this session features a concatenation of individual 
ideas, with little or no integration between them, thus not reflecting a central, col-
lective idea or shared conceptual ownership. Rather, it displays a carefully divided 
ownership, where each participant contributes an individual part of the product 
outcome.
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3.2  The instructional style of interaction

A second and quite different style of interaction is also richly represented in the 
corpus. Rather than several participants taking turns in proposing ideas to the 
group, the group settles on a single joint project with a primary epistemic author-
ity, a kind of instructor, guiding the collective construction activity. We term this 
the instructional style. Like the inclusive style, the instructional style also involves 
extensive use of positive feedback, in the form of acknowledgement and praise. 
However, we also encounter a distinct tendency of the instructor to engage in 
elaborate self-repair with the effect that the primary conceptual ownership is 
 continually maintained, and little room is left for other participants’ conceptual 
contributions. Consequently, the conceptual part of the task is maintained by a 
single participant instructing the others while they mainly partake in the instru-
mental activity of building the LEGO model.

3.2.1  Initiating and maintaining a joint project with elaborate self-repair
An example from a case showing the instructional style of interaction can be 
found in Figure 5 below.

S1 advances a joint project proposal and, contrary to the examples of inclusive 
style, immediately engages in elaborations and specification of the idea, notwith-
standing early acknowledgments and acceptance from the other participants. S3 
even interrupts S1 with acknowledgements, suggesting the initiation of the build-
ing phase (l. 11). While such early acknowledgements were frequent also in the 
inclusive style sessions, S1’s reactions are very different. S1 does not stop elabo-
rating her idea to move on to the building phase, but rather employs extensive 

S3 “Jeg tænker noget med nogle broer”
“I’m thinking something with some bridges”
(00:20)

“Jeg tænkte på nogle tovtrækkere”
“I was thinking of someone ropepulling” (01:04)

“Hvad med samarbejde via sådan nogle (.)
udefra kommende satellitter”
“What about collaboration via those kinds of (.)
external satellittes” (03:41 )

“Spørgsmålet er: hvae skal vi ha dem til at
trække i et eller andet? (…) Frem med en
vogn”
“The question is: what-uh should we have
them pull at something? (…) Find a cart”
(01 : 21)

S1

S5

S4

Figure 4. Model 1: a concatenation of incoherent ideas related to the target concept
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gesturing to hold on to her turn and continue her self-repair even after the group’s 
acceptance of the project proposal.

3.2.2  The power of gesture and resistance of other-repair
In the excerpt in Figure 5, S1 introduces an idea: building “something kinda like 
an assembly line”. The verbal proposal is accompanied by a series of rolling ges-
tures and points connected by circles drawn in the air (l. 4–5). These co-speech 
gestures both reinforce and specify the verbal content “assembly line”, adding a 
circular dimension to the notion of the presented idea. But they also play a coordi-
native function in the interaction. The gestures both accompany speech and mark 
the beginning of further elaborations, with the effect of holding on to or regain-
ing the turn (as seen in Figure 5, l. 1–3, and l. 13–14). Likewise, in the following 

s1

Excerpt 4      (00:08 - 00:17)
1           S1        [Jeg tænker sådan lidt noget] [ss-sam-lebånd-agtigt]
                         I’m thinking something kinda like an assembly line
2                      [Draws closer to the table]            [puts up/displays both hands]
3                       [eller hvor] [nogle er afhængige af det=
                         or where someone is dependent on what
4                       [does a rolling gesture with both hands in a circle and]
5                                               [a series of points with right hand in a circle]
6          S3        =Uuuh ↓=
7          S1         =de an-altså hvor det=]
                            the ot-like where it
8          S3        [=Det en god idé]
                         That’s a good idea
9          S1        [Stops rolling gesture and holds hands still]
10        S1        Ja
11         S3        Lad os starte med at få en base på
                         Let’s start out with getting a base on there
12       S2        [mmm↓ ja]
13       S1        [Reinitiates gesturing with two small handwaves]
14       S1        [At man hele tiden er afhængig af] [den ved siden af] ((continues))
                         That all the time one is dependent on the one next to you

s2
s3

s4

s5

Figure 5. Excerpt 4
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example (see Figure 6), gesture can be seen to carry a role in getting back the turn, 
in this case to resist other-completion of repair and, subsequently, resist another 
participant’s contribution to the joint project.

s1

Excerpt 5      (00:25 - 00:30)
1          S5        [Sådan en [ring] eller sådan]
                          Like a ring or something
2    [Forms a circle with both hands and]
3          SI                         [Nods repeatedly]
4          S5       [som man er][sammen om=]
                          that you're doing together
5                      [raises hands][redisplays circle]
6          S4                                  [Ja]
7          S1                               [Raises hands and extends index finger and]
8    [=Ja det tænker jeg=]
                            Yeah thats what I’m thinking
9    [draws a half circle, then holds hands still]
10        S5        [=Så man kigger=]
                            So one is looking
11    [Waves hands then drop them on table]
12        S1        [=Ja]
13                    [Nods and reengages hands]
14        S          [Så man sådan]
                         That you’re sort of
15    [Reinitiates drawing of circle with pointed finger]
16    i sidste ende er  afhængig af ((continues))
                        in the end you’re dependent on

s2 s3

s4

s5

Figure 6. Excerpt 5

Two aspects of this sequence are especially noteworthy. First of all, the example 
shows how S1 is resisting the other-initiation and especially other-completion of 
repair with self-repair. S5 takes up and names the circular form attributed to the 
“assembly line” proposal that was present in S1’s gestures, and provides a new term 
“a ring” to the idea. However, while S1’s acknowledges S5’s contribution (lines 3, 
8, and 12), she also repeatedly works to regain the turn and complete the repair 
herself (l. 7, 9, and 13–16). Second, S1’s repair does not integrate the “ring” modu-
lation introduced by S5. On the contrary, S1 consolidates her own formulation, 
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repeating her previous gestures more articulated and emphatically, thus reformu-
lating and taking ownership over S5’s contribution. In other words, even though 
S5 to some extent manages to contribute to the project, S1 reinforces her authority 
and conceptual ownership.

3.2.3  Maintaining an individual conceptual ownership of a proposal
In the examples in Figures 5 and 6, S1 continually takes back the turn and re-
engages in self-repair, showing resistance to accommodate contributions from 
other participants. Thereby she reinforces her own role as the one in charge of the 
project and maintains her individual conceptual ownership of the conceptual con-
tent. As a consequence, S1 speaks more than any other participant, and gestures 
more both during own and others’ turns. Crucially, she continually takes over 
the turn and markedly completes the different conversational projects in order to 
sanction other participants’ contributions by reinterpreting or reducing them to 
her own suggested framing (for similar observations, cf. Bottger, 1984; Curhan & 
Pentland, 2007; Kim, Chang, Holland, & Pentland, 2008).

Maintaining an individual conceptual ownership throughout a collective 
project can create social tension expressed in signals of disengagement, such as 
interlocutors looking down and away from the interaction, avoiding speaker’s face 
and gesturing hands. Examples are presented in both Figure 5 and 6, for instance 
in S2 and S3’s downward gaze. The following excerpt (see Figure 7) provides an 
example of how this tension is managed and diffused using praise to reengage 
participants in the individually maintained joint project.

s1

Excerpt 6      (00:33  - 00:37)
1          S3        [Samlebånd]
                        Conveyor belt
                        [Displays part of model]
3          S1        Hvis vi stod  i et samlebånd
                        If we were standing at a conveyor belt
4         S1        Ja, [præcis (.) Fantastisk
                        Yes, exactly      Fantastic
5                            [Points to the displayed model]
6         S2        .h hihi
7          S4       .hh cool]

s2
s3

s4

Figure 7. Excerpt 6
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In the example, S1 attempts to accommodate the social tension by providing praise 
of S3’s contribution to the model, while intently looking at him, smiling and point-
ing (l. 4–5). The sequence ends in further small laughs and smiles (l. 6–7), signals 
of positive social attunement. Acknowledgment and praise from the instructing 
participant seem to have the function of (re)engaging other participants to con-
tribute to the project especially in sessions where a single person is maintaining 
the conceptual ownership. The role of other participants becomes to propose and 
build elaborations complying with – rather than challenging – the overall concep-
tual layout.

3.2.4  Material traces of the instructional style
The instructional style of interaction exemplified in the excerpts from Figures 5, 
6 and 7 is characterized by a single group member maintaining the conceptual 
ownership over a project proposal throughout the session, leaving only the instru-
mental acts of building distributed across participants. This involves extensive 
self-repair from the one “instructing” participant as well as maintaining resistance 
to other-completion of repair.

The LEGO model produced in the session visited above is fundamentally dif-
ferent from the “concatenation” model produced in the inclusive session. Contrary 
to the inclusive session, the outcome of the instructional session is very coher-
ent and structured, with all parts conceptually integrated in a unified whole: the 
“assembly line” frame, see Figure 8.

s1 “Jeg tænker sådan lidt noget samlebånd-
agtigt”
”I’m thinking something kinda like an
assembly -line” (00:08)

“(…) man hele tiden er afhængig af den ved
siden af”
“(…) all the time one is dependent on the one
next to you (00:16)

“Så er det chefen”
“Then that's the boss” (00:44)

“Ja at han bliver rig, det kræver jo at folk
arbejder godt sammen” 
“Yeah, that he becomes rich, that require
that people collaborate well” (01 :07)

s1

s3

s1

Figure 8. Model 2: A coherent exemplification of the target concept

This model displays a single coherent idea, a situated and concrete exemplification 
of “Collaboration”. The model represents an “assembly line” (S1) where “all the 
time one is dependent on the one next to [one another]” (S1) and further that the 
“people collaborate well” (S1) so “the boss” (S3) “becomes rich” (S1).
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As shown in Figure  8, the “assembly line” idea, which was introduced in 
the very initial phase of the interaction by a single person S1, came to guide the 
remaining collective construction work without much conceptual development. 
Thus, while all participants engaged more or less equally in the instrumental 
activity of building the model, the conceptual ownership is maintained by a single 
individual, S1. Thereby, the group does not seem to realize its full potential for col-
laborative creative exploration and design of the product.

3.3  The integrative style of interaction

A third style of interaction found in the corpus is characterized by extensive pres-
ence of apparent miscommunication such as clarification requests, disagreements, 
questions and explicit negotiation of ideas and proposals. We call this the integra-
tive style, since sessions of this type typically involve development and integra-
tion, rather than simply presentation and concatenation of ideas. Contrary to the 
preceding examples, the integrative style shows frequent other-repair, carried out 
in ways that is not giving rise to detectable social tension in the group. These ses-
sions display lower amounts of verbal acknowledgement and praise, more mini-
mal response (“mm” or “m-hm” rather than “yes!”), and high levels of non-verbal, 
positive feedback for instance in the form of engaged eye-gaze and body-poses.

3.3.1  Distributed proposals of joint projects
Contrasted with the previously described types of sessions, integrative sessions are 
characterized by very different initiations of joint projects. Rather than  starting 
with an individual advancing a proposal (cf. Figures 1 & 5), integrative sessions 
start with participants posing direct questions to the group and taking turns in 
proposing parts of ideas as well as LEGO blocks to be included in the model. 
 Consider the following excerpt (see Figure 9).

Following on S6’s open question “What is collaboration to you?”, S3 suggests 
“to use both LEGO figures” (people), S5 hands out a shovel that “could be about 
working”, that S6 elaborates with “doing something together”. In this case, there is 
no coherent idea presented from the very start: rather, the participants intersub-
jectively co-construct a frame by contributing partial verbal concepts and LEGO 
blocks and assigning them meaning and roles in an evolving joint model. A central 
point is the way partial proposals are delivered. More than once (see l. 6 and 10) 
proposals are formulated in short phrases with ellipsis, leaving them open for repair 
and completion by others. This has the effect that no individual hold on to the turn, 
but leaves the conversational floor open for others to jump in. Also, some acknowl-
edgements are provided (l. 4), but only rather minimal, by one group member, and 
noticeably not every time a proposal is put forth and not in an overly affiliating 
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way. This distributed way of collectively initiating the joint project leads to a very 
different organization of the distributed cognitive labor, where partial proposals 
made by different participants are continually connected and synthesized.

3.3.2  Distributed epistemic processes and other-repair
When we turn to the question of conceptual ownership, a further difference from 
the inclusive and instructional sessions can be observed in the use of personal 
pronouns. Consider the following excerpt (see Figure 10).

As in the previous excerpt (Figure 9) a proposal is put forth marking a shared 
or group oriented conceptual ownership: S2 uses the first person plural “we” and 
integrates a new feature, “when you work together then you achieve a higher 
goal” with the previous suggestions. Her turn constitutes a kind of other-repair: 
 connecting and reframing elements proposed by other participants in Figure 9. 
However, the proposal remains somewhat vague and the abstract character of 
“higher goal” invites for further repair. Indeed, the other participants promptly 
provide elaborations of the model (ll. 8–11). This seems a recurrent feature of 
the integrative style: proposals are put forth in ways that leave room for others to 
 contribute and complement ideas.

s2

Excerpt 7      (00:05 - 00:13)
1           S6       Hvad er samarbejde (.)  [for jer?]
                         What is collaboration        to you?
2           S3                                                [Altså vi skal bruge] begge legofigurer, ikke?
                                                                So we’re going to use both LEGO figures, right?
3          S3        [Displays the LEGO boy and girl]
4          S2        [Jo]
5          S5        Reaches for the LEGO pile and picks up a shovel
6          S5        Altså der er en [skovl,] det vel arbejde
                        So there is a shovel, well that could be about working
7          S5                                       [Displays the shovel]
8                      [Ka man ikke godt sige det?]
                        Couldn’t you put it like that?
9          S6       [Draws hand back from pile and leans forward]
10        S6        Være sammen om et eller andet
                        Doing something together

s3 s4

s5

s6s1

Figure 9. Excerpt 7
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While self-repair is the preferred way of handling unclear information in con-
versations and other-completion of repair is generally avoided (Schegloff, et al., 
1977), in the integrative sessions, participants recurrently elaborate and repair 
each others proposals and ideas. Using the pronouns “we” and generic “you”, par-
ticipants are continually promoting shared conceptual ownership of the project. 
This may be part of the reason why the elaborate other-initiation and completion 
of repair is easily managed compared to inclusive and the instructional sessions: If 
ideas are already conceived of as being common property there might be less need 
for explicit verbal affiliation and praise (as in Figure 2 and 7) and critical com-
ments are not experienced as face-threatening and they are not to the same extent 
addressing a single conceptually responsible participant.

3.3.3  Constructive consequences of other-initiation and other-completion of repair
Another central characteristic of the integrative style of interaction is the recurrent 
use of other-initiation of repair, in the form of clarification requests. In the  example 

s1

Excerpt 8      (00:38 - 00:47)
1           S3        Kan vi ikke lave det sådan at når man arbejder sammen,
    Couldn't we make it so that when you work together
2                      [så når man et] [ højere mål?]
    then you achieve a higher goal
3     [Opens hand over the center of the model space and]
4                                                      [moves the open hand upwards and holds it there]
5          S4        Nåe jo (.) Go ide]
    Ah yes       Good Idea
6          S4       [Takes a tall white block and places it in the middle]
7          S3        [Retracts hand]
8          S6       [Så det er noget] med nogle trapper eller noget eller
    So that's somthing with some stairs or something or
9          S3       Ja (.) Det ku man godt
     Yeah. That could be an option
10        S2       Stige
    Ladder
11         S4       [Så stigen]
    The ladder then
12        S2        [Reaches across the model for the ladder]

s2

s3 s4

s5

s6

Figure 10. Excerpt 8
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below (see Figure 11), S5 puts forth a suggestion that apparently does not make 
sense in relation to what they had been doing in the session so far evidenced by 
reactions from the other participants: his suggestion receives both other- initiation 
of repair (clarification request) and an attempt at other-completion (re-construal 
of the idea by another participant).

s2

Excerpt 9     (01:51 - 02:04)
1          S5     Ska vi så ha noget modsætninger?
   Should we make some opposititions then?
2          S5    Så man [bedre (.) ka] forstå den
   So you’d better understand it
 3                     [Points to the figure and makes an upwards circling motion]
((…))
4         S6        Hva er [modsætninger?]
    What are oppositions?
5          S3                  [når modsætninger mødes] så k- (.)] eller hvad?
                When opposites meet then k-       or what
6         S3                   [Forms hands in half circles facing each other and “rubs” back and forth]
7          S6       [Namen [at-at]
                        No but that-that
8    [Points the figure on the table and withdraws]
9         S5                        [Jae at-at de her arbejder tydeligvis (.)]
                   Yeah that-that these here are obviously working
10 S5                    [Re-initiates the point circling upwards now in larger circles]
11        S3 & S4              [Lean in closer to center of table]

s3 s4

s5

s6s1

Figure 11. Excerpt 9

Three aspects of this sequence are particularly noteworthy: First, with his ques-
tion in l. 1, S5 is openly exploring and questioning the overall conceptual fram-
ing of the current task. This stands in opposition to the instructional style where 
only suggestions or elaborations that conformed to the overall conceptual framing 
were accepted. Second, S5’s proposal is met with a direct clarification request in 
the form of a wh-question. Posing open-class clarification requests that directly 
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challenge the content or relevance of the previous turn is in fact a recurring phe-
nomenon in the session, as well as in other sessions displaying the integrative style 
of interaction. It does not seem to be received as face-threatening and does not 
create detectable social tension. The direct questions in Figure 11 are met with 
engaged direct eye-gaze and answers from multiple participants, in contrast to the 
ill-received question in the inclusive session, which is met with disengaged eye-
gaze and no answers (Figure 3). In other words, there seems to be more room in 
the interaction for negotiating new, opposing or original ideas.

A third phenomenon present in the excerpts from Figure 10 and 11 above 
and  further elaborated in the excerpt from Figure 12 below, concerns “other- 
completion” of repair. In cases of clarification requests, the participant being 
questioned – in this case S5 – is regularly expected to respond (with self-repair). 
However, here both S3 and S6 initiate other-repair in S5’s place. Again, these 
observations seem related to the special style of integrative social dynamics where 
conceptual ownership of the model is distributed and shared, and as a conse-
quence repairable utterances are more open to other-repair. Below is an excerpt 
(see Figure 12) that follows the sequence initiated in the excerpt from Figure 11 
and further highlights the constructive character of the integrative style.

In the example above, S3 initiates an elaborate other-completion of repair 
in response to the discussion of “oppositions” introduced by S5 in the preceding 
example (excerpt from Figure 11). At a central point, her gestures enact the mean-
ing initiated by the verbal phrase “like this” followed by a pause inviting addressees 
to attend to her hands: an upward movement indicating the “higher goal” of col-
laboration. The gesture is subsequently followed by the word “good”. Together, her 
speech and gesture form a composite metaphor “up is good” (Lakoff & Johnson, 
1999). Interestingly, S3’s following gesture is used to invite further exploration of 
the opposite of collaboration (Figure 12, l. 1–9): While concluding “what happens 
when you don’t collaborate” (l. 10), she makes a gesture sweeping down, outward, 
and away from the “higher goal” represented in the model. In their following con-
tributions, the participants S2, S4 and S6 pick up S3’ idea, mutually completing 
the repair: S3 builds the concrete addition to the LEGO structure, while S4 and 
S6 each provides parts of the conceptual reinterpretation of the model signifying 
“individual paths” that lead away from the “higher goal”.

The gestures produced in the mutually completed other-repair in this example 
thus (1) produce critical content not represented in speech and thereby (2) cata-
lyze thought processes not yet formulated verbally and conceptually. More than 
a tool for accompanying speech, S3’s gestures express an exploration of not yet 
fully formed ideas that become open to elaboration and concretization by other 
participants.
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s2

s1

Excerpt 10   (02:16  -  02:32)
1           S3    Man ka ogå godt vise at [samarbejde]
   Also you can show that collaboration
2                  [Brings both hands towards model]
3    ska være sådan [her (1 sec)] [godt (.5 sec)]
   has to be like      this                   good
4               [Does an upward motion with both hands]
5                  [Repeats]
6         S6        mmm↓
7          S5       mm
8         S3    ved at vise [det modsatte (0.5)]
   by showing the opposite
9      [Does an outward motion away from model]
10    [hvad der sker hvis man ikk samarbejder]
   what happens when you don’t collaborate
11    [Repeats outward motion and
    then places her hands on the table and looks at S2]
12        S2    [mmn↓(.) [Så ka]]
13                    [Points to model]
14       S4    [Ska vi så ikk lave en vej der går]
     Then how about we make a road that leads
15   [Points to model and makes a line away from it]
16    [ikke går op] [men sådan går henad og hvor der er [noget sån-sån
    not upwards but like along that way and where there is something like-like
17     [Traces up the model]
18        [Traces outwards away from the model]
19        S6                       [Men ellers så sku det være noget
                         But otherwise it could be some-
20     med så hvis de tager deres individuelle vej så kommer de ikke op
    thing like if they go their individual ways then they won’t get up
21        S4       Ja så kommer de ikk op
                        Yeah then they won’t get up

s6

s3 s4
s5

Figure 12. Excerpt 10
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3.3.4  Material traces of the integrative style
In summary, these instances of other-initiation and other-completion of repair is 
shaping the collaborative activities in a more explorative and cognitively distrib-
uted way. Using repair to explore the meaning potentials of preceding formula-
tions and gesture to publicly elaborate abstract metaphorical relationships puts 
thinking processes out in public space, making it an intersubjective endeavor 
(Fusaroli, Gangopadhyay, et al., 2014).

The model resulting from this interaction represents a single coherent idea 
rather than a concatenation of ideas (Figure 13). However, it is almost impossible 
to relate any part of this model to contributions by any single participant. Rather, 
the conceptual structure is a synthesis of parts and ideas contributed by several 
participants, thus reflecting a high degree of integration of contributions in the 
group. The model is best characterized as emergent syntheses of multiple propos-
als and ideas developed throughout the construction session.

s5 “Altså der er en skovl, det er vel arbejde”
“So there is a shovel, well that could be about
working” (00:07)
“Være sammen om et eller andet”
"Doing something together” (00:09)

“Kan vi ikke lave det sådan at når man arbej-
der sammen, så når man et højere mål?”
“Couldn’t we make it so that when you work
together then you achieve a higher goal”
(00:38)

“Ska vi så ha noget modsætninger?”
“Should we make some opposititions then?”
(01:51)
“Man ka (...) godt vise at samarbejde ska være
sådan her godt, ved at vise det modsatte: hvad
der sker hvis man ikk samarbejder"
”(…) you can show that collaboration has to be
like this good, by showing the opposite: what
happens when you don’t collaborate” (02:16)

“så sku det være noget med så hvis de tager
deres individuelle vej så kommer de ikke op
[ad stigen]”
“it could be something like if they go their
individual ways then they won’t get up [the
ladder]” (02:28)

s6

s3

s5

s3

s6

Figure 13. Model 3: a synthesis of ideas with abstract metaphorical relations

Furthermore, the model represents “Collaboration” in markedly more abstract 
and metaphorical terms than the preceding cases. Rather than an instance or 
example of collaboration, it attempts a conceptual schema of the dynamics and 
results of collaboration: “When you work together, you achieve a higher goal” and 
“when you don’t collaborate” “(…) [you] don’t get up [the ladder]”. In other words, 
if people collaborate, they can reach a higher goal, than they would on their own. 
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In summary, the model produced in the integrative interactional dynamics shows 
traces of multiple intertwined conceptual ownerships integrated into a single 
coherently developed idea. In addition the model represents the target concept in 
a more abstract and nuanced way, compared to the previous two examples.

4.  Discussion

Collaborative creative interactions can lead to very diverse outcomes. Sometimes 
an “anything-goes” collaborative spirit reins resulting in collections or concat-
enations of individual contributions with little conceptual coherence. At other 
times, one person dominates the interaction and controls the discussion. This 
may yield a coherent result, but it is not always clear whether the collaboration 
added anything to what the leading individual would have achieved alone. Finally, 
sometimes groups achieve an outcome that realizes the full potential of collec-
tive creativity. We argue that this happens when individual groups members push, 
poke, elaborate and challenge each other’s ideas to explore to a larger degree the 
hidden implications and meaning potentials. In these cases, the result is emergent 
upon the interaction as a whole. It is often not possible to trace back specific parts 
to any individual group member; rather the result is an integrated and coher-
ent synthesis of all the individual contributions with largely shared conceptual 
ownership.

In the preceding sections we have investigated the interactional dynam-
ics that are associated with these diverse outcomes. Depending on the specific 
kind of joint action, local procedural conventions will often evolve from diverse 
implicit and intertwined agendas. In task-oriented interactions like the ones 
studied here, the task itself could be imagined to constitute the most impor-
tant factor regulating group behaviors. Group members are preoccupied with 
 completion of the task and adjust their behaviors to accommodate this end 
(Fusaroli & Tylén, in press). However, whenever people interact there are also 
other factors at stake: in order for the joint activity to be enjoyable, interacting 
participants actively work to maintain affiliation and good social relations in the 
group. Participants might for instance hold back their critique of a group-mate’s 
proposal in order to keep a good atmosphere even if the proposal is misplaced. 
Not least, participants are often concerned about their own individual repu-
tations: how fellow group members perceive them and how their speech and 
actions are interpreted. All these factors strongly contribute in shaping collec-
tive and individual behaviors.

Sometimes the different pressures on group behavior – task constraints, 
social relations and individual reputations – work in perfect concert: achieving 
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the right social atmosphere might enhance collective task performance. However, 
often they are in competition. Strongly prioritizing social relations will take away 
attention from the task and make us blind to deep mishaps, such as breaks in 
coherence or even change of interlocutors (Galantucci & Roberts, 2014). In the 
inclusive case, participants are biased towards acknowledgements, acceptance and 
praise to maintain a positive vibe in the group, rather than actively and critically 
discussing each other’s ideas. Similarly, in the instructional case we observe how 
a participant’s preoccupation with her own reputation can create a strong bias 
against other-repair. Rather than allowing others to jump in, moderate and take 
partial ownership of ideas, the participant holds on to the turn (and ownership) by 
engaging in extensive self-repair.

Interestingly, interactional styles are not stabilized once and for all in any given 
group. Over the course of experimental sessions, the different agendas pull and 
push the groups’ behavior in dynamic ways. The interaction styles identified in the 
analyses above are thus properties of experimental sessions rather than groups: the 
same group often changes and evolves its dynamics throughout the experiment. In 
particular, one general trend is observed in the corpus: While early sessions have 
a slight overrepresentation of the inclusive style, the instructional and integrative 
styles of interaction are more frequent in later sessions. This could be interpreted 
as an effect of the evolving social dynamics in the groups. Group members do not 
know each other in advance, so in the beginning of the experiment they are more 
concerned about building up affiliation and good social relations. In this sense, an 
overtly inclusive style of interaction might be indicative of less well-functioning 
social dynamics requiring the participants to invest more resources in social rela-
tions, even at the expense of the task (for a similar perspective, cf. Michael et al., 
2015; Reich, Berman, Dale, & Levitt, 2014). However, as the participants grow 
more confident with each other, repair becomes more acceptable and the task gets 
more priority.

Both the instructional and the integrative interaction style are associated 
with resulting models representing a coherent idea or narrative, which can be 
considered a good solution to the task. However, the resulting models differ on 
other important parameters. Models produced through the instructional style of 
interaction often bear close resemblance to a single, central idea presented by the 
‘instructor’ in early phases of the session. In the examples visited in Section 3.2, 
the concept of ‘collaboration’ is instantiated by an assembly line with LEGO char-
acters organized in a circle to signify reciprocal dependency relations (see excerpts 
from Figures 5 and 6 and the model from Figure 8). Although the model under-
goes some elaboration and ornamentation during the collective construction ses-
sion, it does not come to integrate new elements or perspectives that challenge 
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or change the overall conceptual schematization. In effect, the model remains a 
rather concrete and literal exemplification of the target concept. In contrast, the 
prolonged negotiations and repair sequences characteristic of the integrative style 
interactions tend to result in models synthesizing multiple ideas and perspectives, 
which are continuously introduced through the building process. These models 
are consequently more complex, metaphorical and abstract in their conceptualiza-
tions of the target concept. In the case analyzed above, the group represents Col-
laboration as way of reaching “a higher goal” (Figure 10 and 13) while “individual 
paths” stay on ground and lead to less desirable places or outcomes.

In several contexts, abstract solutions are considered more advanced 
and  favored over concrete solutions, since they are more economic or effective 
( Alibali, Spencer, Knox, & Kita, 2011), easier to generalize to new applications 
(Garrod & Doherty, 1994) and cope better with complex problems (Koedinger, 
Alibali, & Nathan, 2008). Interestingly, earlier experimental studies have found 
that when compared to individual performance, collaborative efforts often yield 
more abstract solutions (Schwartz, 1995). While our findings resonate with these 
observations, they also point to possible refinements: higher levels of abstraction 
do not seem to be a predicted effect of collaborative interactions per se. Rather, 
abstract models are particularly associated with cases of genuinely collaborative 
and distributed epistemic processes (as in the case of the integrative style of inter-
action), while other styles of interaction yield less abstract outcomes. In particu-
lar, we show how certain modes of apparent miscommunication, in the form of 
clarification requests, elaboration and repair, seem crucial in establishing produc-
tive processes of abstraction. These ideas are supported by recent experimental 
findings that other-initiated repair (in the form of clarification requests) in early 
phases of the experiment catalyzes firm grounding of shared reference systems, 
which enable participants to advance higher levels of abstraction (and thus bet-
ter solutions to the task) in later phases (Mills, 2014). Similarly, another experi-
ment investigated the role of disfluencies and repair in instructions (Brennan & 
Schober, 2001). The authors found that repair can have a positive effect on under-
standing other’s utterances. Together, these findings challenge the simplistic idea 
that good coordination is only a matter of attuning, acknowledging and providing 
positive evidence of understanding. They suggest that various forms of apparent 
miscommunication in terms of corrections, explicit disagreement and clarifica-
tion requests might be crucial in achieving interactional coordination, as well as 
establishing common ground and solving joint tasks. This hold for creative col-
laborations as well: It is not always enough to just “go with the flow” – in order 
to realize the full potential of collective creativity, we should engage interaction 
environments that welcome and enact constructive miscommunication.
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5.  Conclusion

Acknowledgements and other forms of positive feedback have been regarded 
indicative of well-functioning conversations. Intuitively, conversations displaying 
little or no explicit miscommunication and disagreement may strike us as “ fluent” 
and “easy” (Garrod & Pickering, 2004). However, as is shown in this study,  various 
forms of explicit miscommunication (especially other-initiation and other- 
completion of repair) provide essential affordances for distributing cognitive pro-
cesses, affordances that are not present in collaborative environments dominated 
by acknowledgement and praise. In the context of collaborative creativity, repair 
activities thus come to serve the purpose of collective exploration of not-yet-
fully-formed ideas: by formulating contributions that invite for other-repair and 
elaborations, the participants develop thought processes into an intersubjectively 
distributed activity that eventually leads to a more coherent, complex and abstract 
outcome.

With this study, we argued the case that repair and other aspects of miscom-
munication should not be relegated to the periphery of the study of communica-
tion. Rather, they seem desirable and constructive aspects of creative collaborative 
endeavors and necessary components of truly distributed epistemic processes.
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Cooperating  hands:  Conceptual  exploration  with  gestural  

diagrams  in  collaborative  ideation  

  

Authors:  Johanne  Stege  Philipsen  and  Kristian  Tylén  

  

Abstract  

It  is  often  observed  how  people,  when  faced  with  complex  problems  or  tasks,  recruit  

and  explore  material  representational  artifacts  such  as  diagrams  in  the  facilitation  of  

their  reasoning  processes.  Diagrammatical  representations  allow  us  to  outline  

relations  and  features  in  order  to  explore  and  test  hypotheses  about  the  world.  From  

a  general  perspective,  gesture  plays  a  central  role  in  our  engagement  with  diagrams,  

both  in  terms  of  acting  on  and  animating  existing  diagrams  as  well  as  performing  

diagrams  gesturally.  For  example,  in  contexts  of  face-‐‑to-‐‑face  collaborative  

interaction,  we  use  our  hands  extensively  to  enact  scenarios  or  objects  and  trace  out  

relationships  and  processes.  As  such,  gesture  is  a  rapid  and  flexible  format  for  

explaining,  depicting  and  testing  hypotheses  in  interaction.    

In  this  paper,  we  investigate  the  phenomenon  of  gestural  diagram  

manipulations  as  a  form  of  diagrammatic  gesture.  In  the  creative,  collaborative  

context  of  a  digital  marketing  meeting,  we  show  how  gesture  and  speech  in  

interaction  provides  a  rapid  and  flexible  medium  for  diagram  exploration,  allowing  

for  rapidly  succeeding  manipulations,  perspective  changes,  generalizations,  and  

transformations.  We  suggest  that  gesture  as  a  medium  for  diagrammatic  

representation  as  well  as  exploration  may  be  a  central  part  of  processes  involved  in  

collaborative  creativity.  

Diagrams  in  collaboration  and  problem  solving  

Diagrams  are  central  to  many  aspects  of  our  daily  lives.  Conventionalized  

diagrams  such  as  maps,  graphs,  and  flow  charts  are  part  of  everyday  communication  

and  problem  solving  in  a  wide  variety  of  professional  and  mundane  contexts.  In  
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collaborative  settings,  more  preliminary  diagrams  such  as  sketches  and  models  play  

a  central  role.  When  discussing  complicated  topics  or  developing  new  ideas,  we  

often  spontaneously  resort  to  drawing  sketches  and  diagrams  for  each  other  to  better  

communicate  and  develop  our  thoughts.  The  prototypical  diagram  is  a  graphical  

representation  of  an  object,  process  or  structure,  such  as  a  map  of  a  city,  the  

blueprints  of  a  house,  or  flow  chart  illustrating  biological  processes  in  a  medical  

textbook.  More  generally,  a  diagram  can  be  described  as  a  “skeleton-‐‑like  sketch  of  

relations”  (Stjernfelt,  2000)  highlighting  “relational  properties  of  it’s  referent”  (Tylén  

et  al.,  2015).  Diagrammatic  representations  thus  typically  consist  of  iconic  properties  

relating  to  their  referents  (for  instance  the  contours  of  borders  on  a  map),  symbolic  

labels  (such  as  city  names),  and  involve  conventions  that  regulate  different  types  of  

processes  or  diagram  manipulations  (reference?).  

A  central  feature  of  diagrams  is  their  status  as  tokens  of  abstract  types.  Any  

empirically  occurring  diagram  is  a  token,  i.e.  an  individual  physical  object.  Through  

its  material  instantiation,  it  affords  concrete  manipulation  through  gesturing,  

drawing,  or  other  kinds  of  epistemic  actions  (Kirsh,  2009,  2010;  Kirsh  &  Maglio,  

1994).  In  the  reasoning  process,  however,  the  token  is  interpreted  as  an  instance  of  a  

type,  that  is,  a  more  generic  and  abstract  entity.  Thus,  the  exploration  of  the  specific  

diagram  token  is  understood  as  investigations  of  features  pertaining  to  the  diagram  

type.  In  this  process,  some  properties  of  the  diagram  token  are  understood  as  

pertaining  to  the  diagram  type,  whereas  others  are  bracketed  as  irrelevant.  For  

example,  when  drawing  a  diagram  to  explain  to  a  friend  where  to  find  the  train  

station  with  a  blue  pen,  the  blue  color  will  be  an  irrelevant  detail  while  the  particular  

relations  between  the  lines  are  critical  in  understanding  the  information  proposed  in  

the  figure.  Also,  the  token  diagram  is  most  often  interpreted  with  a  degree  of  

idealization,  such  that  the  lines  are  taken  to  be  straight  regardless  of  how  imprecisely  

they  are  drawn.  Thus,  diagrams  afford  for  observation  and  manipulation  of  abstract  

diagram  types  by  intermediate  diagrammatic  tokens.       

   Interacting  with  diagrammatic  graphics  has  been  argued  to  facilitate  many  

contexts  of  reasoning,  problem-‐‑solving  and  learning.  By  operating  on  a  

diagrammatic  representation  (tokens)  of  a  problem,  such  as  a  geometrical  drawing  or  
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a  mathematical  equation,  we  can  test  hypotheses  and  gain  new  insights.  While  

Charles  Sanders  Peirce  made  pivotal  investigations  of  the  role  of  diagram  

manipulation  in  the  formal  domain  of  geometry,  math  and  logic  (Charles  Sanders  

Peirce,  1931;  Charles  S.  Peirce,  1981;  Stjernfelt,  2000)  later  work  has  extended  these  

observations  to  contexts  of  learning,  creativity,  and  scientific  practices  (Bauer  &  

Johnson-‐‑Laird,  1993;  Cheng,  1992;  Cheng  &  Simon,  1995;  Mayer,  1989;  Tversky,  1995,  

2001;  Tversky,  Morrison,  &  Betrancourt,  2002;  Tylén  et  al.,  2015).  Diagrammatic  

visualizations  of  formal  problems  have  been  shown  to  greatly  facilitate  the  search  for  

solutions  to  many  types  of  problems  (Bauer  &  Johnson-‐‑Laird,  1993;  Schwartz  &  

Black,  1996;  Vallée-‐‑Tourangeau  &  Krüsi  Penney,  2005).  Furthermore,  they  seem  to  

benefit  even  more  when  they  provide  the  possibility  of  manipulating  the  

diagrammatic  representations  in  order  to  (re-‐‑)organize,  add  or  otherwise  manipulate  

information  to  discover  solutions  (Vallée-‐‑Tourangeau,  Steffensen,  Vallée-‐‑

Tourangeau,  &  Makri,  2015;  Weller,  Villejoubert,  &  Vallée-‐‑Tourangeau,  2011).    

   As  external,  material  instantiations,  diagrams  are  particularly  apt  for  

collaborative  problem  solving.  They  create  a  public  arena  for  the  exploration  of  

distributed  cognitive  processes  allowing  multiple  individuals  to  jointly  appreciate  

and  reason  about  abstract  relations  in  social  settings  (Kirsh,  2009,  2010;  Tylén  et  al.,  

2015;  Tylén,  Fusaroli,  Bundgaard,  &  Østergaard,  2013).  The  mediation  of  the  

diagrammatical  artifact  thus  facilitates  the  establishment  of  a  situated  local  

understanding  or  ‘common  ground’  (Herbert  H  Clark,  1996;  H.H.  Clark  &  Brennan,  

1991)  but  can  also  work  to  overcome  problems  of  functional  fixedness  (Duncker,  

1945).  Due  to  limiting  habits  of  thought  we  are  not  always  the  best  to  read  off  all  the  

potential  consequences  of  our  own  diagram  manipulations.  In  these  cases,  our  

interlocutors  might  make  discoveries  or  draw  conclusions  that  we  would  never  have  

thought  of  (Tylén  et  al.,  2015).    

The  role  of  gesture  in  collective  diagrammatic  reasoning  

When  diagrams  are  manipulated  and  explored  in  social  interactions,  they  are  

often  intimately  linked  with  gesture.  Gesture  seems  to  be  an  integral  part  of  least  

three  activities  of  diagrammatic  reasoning  in  face-‐‑to-‐‑face  interaction:  1)  

Communicating  existing  diagrams  for  others  in  order  to  structure  their  perception;  2)  
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Exploring  diagrams  together  in  order  to  test  hypotheses  or  gain  new  insights;  and  3)  

Jointly  constructing  novel  diagrams  and  changing  parts  of  existing  diagrams.  

In  learning  situations,  gesture  has  been  proven  to  be  central  to  

communicating  new  ideas  presented  in  diagrams  that  structure  thinking  and  

perception  (Goldin-‐‑Meadow,  1999;  Goldin-‐‑Meadow,  Kim,  &  Singer,  1999;  Goldin-‐‑

Meadow,  2000;  Kang,  Tversky,  &  Black,  2012).  Gestures  are  often  used  with  speech  to  

guide  the  attention  of  others  to  parts  of  an  object,  while  not  addressing  others,  and  

thereby  structure  how  others  come  to  perceive  these  objects.  For  instance,  it  has  been  

shown  how  an  expert  used  gestures  to  animate  and  explain  a  diagram  in  order  to  

teach  a  novice  fMRI  technician  how  to  interpret  fMRI  images.  Through  the  expert’s  

demonstration  of  how  to  interpret  the  images  in  the  way  proposed  by  the  diagram,  

the  novice  came  to  ‘see’  the  images  as  meaningful  structures  and  processes  taking  

place  in  the  brain  of  the  patient  in  the  fMRI  scanner  (Alač  &  Hutchins,  2004).  

Likewise,  in  a  study  of  the  controversial  trial  of  Rodney  King,  it  is  shown  how  the  

prosecutor  -‐‑  when  presented  videos  of  the  police  brutality  -‐‑  systematically  employed  

gestures,  figures,  and  diagrams  to  ground  an  interpretation  of  the  actions  in  ways  

that  construed  Rodney  King  as  the  aggressor,  rather  than  the  police  (Goodwin,  1994).    

Gesture  is  central  not  only  in  the  communication  and  interpretation  of  

diagrams  but  also  when  negotiating,  transforming,  as  well  as  creating  new  diagrams.  

Central  to  many  scientific  practices  of  diagram  construction  and  hypothesis  testing  is  

drawing  out  and  connecting  things  in  the  environment  through  gesture  and  speech  

in  order  to  structure,  negotiate,  and  explore  ways  of  seeing  the  world  with  others  

(Goodwin,  2000,  2003,  2013,  in  press).  For  instance,  studies  of  archaeologists  have  

shown  that  practices  of  drawing  diagrams  together  is  central  to  how  they  ground  the  

interpretations  of  different  possible  traces  of  human  activity  on  a  field  excavation  

(Goodwin,  1994,  2003).  These  studies  suggest  that  gestural  practices  of  engaging  in  

diagrammatic  reasoning  are  central  to  the  creation,  test,  negotiation,  and  exploration  

of  diagrams.  

Gestural  diagrams  

Gestures  are  not  only  an  important  part  of  communicating  and  exploring  

diagrams.  They  can  also  serve  as  diagrams  in  themselves  (Enfield,  2003;  Jamalian,  
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Giardino,  &  Tversky,  2013;  Tversky,  Jamalian,  Giardino,  Kang,  &  Kessell,  2013;  Tylén  

et  al.,  2015).  Similar  to  other  types  of  diagrams,  gestural  diagrams  involve  iconic  

components,  as  well  as  symbolic  rules  and  actions  that  represent  relations  between  

parts.  However,  rather  than  being  presented  in  durable,  graphic  form,  they  are  

enacted  in  gestural  and  verbal  format  (Enfield,  2003;  Tversky,  2011;  Tversky  et  al.,  

2013).  They  also  often  involve  indexical  reference  and  make  use  of  spatial  schemas  

(e.g.  Tversky,  2001).  Spontaneous  gestural  diagrams  have  been  shown  to  be  

employed  by  people  in  a  variety  of  different  situations,  such  as  explaining  to  others  

how  to  get  to  a  place  or  how  a  scientific  model  works  (Emmorey,  Tversky,  &  Taylor,  

2000;  Enfield,  2003;  Kang  et  al.,  2012;  Tversky  et  al.,  2013).  In  a  study  involving  

spatial  problem  solving,  one  group  of  participants  was  given  pen  and  paper  to  draw  

diagrams  of  spatial  problems,  while  another  group  used  gesture  to  solve  the  same  

task  (Kessell  &  Tversky,  2006).  The  study  suggests  that  there  are  great  similarities  in  

spatial  schematics  between  the  performed  gestural  diagrams  and  the  draws  graphic  

diagrams.  Gestural  diagrams,  however,  have  also  been  found  to  be  employed  when  

describing  non-‐‑spatial,  abstract  relations  (Enfield,  2003;  Tversky,  2011).    

   The  focus  of  the  present  study  is  to  explore  further  the  nature  of  gestural  

diagrams  in  the  context  of  collaborative  creative  processes.  In  relation  to  this,  we  will  

use  the  term  in  a  broad  sense  about  diagrammatic  relationships  performed  within  a  

whole  semiotic  ecology,  involving  speech,  hands,  prosody,  and  bodily  signals,  as  

well  as  props  and  objects  in  the  environment.  As  described  above,  existing  studies  of  

diagram  manipulation  involving  gestures  have  primarily  focused  on  either  1)  

gestural  manipulations  of  diagrams,  2)  how  existing  diagrams  are  taught  using  

gesture,  and  finally  3)  how  diagrams  are  performed  in  gesture.  In  this  study,  we  aim  

to  shed  light  on  the  collaborative  innovative  processes  involving  the  creation  and  

manipulation  of  novel,  gestural  diagrams.  The  central  question  is  thus:  How  do  we,  

in  the  context  of  face-‐‑to-‐‑face  interactions,  employ  our  bodies,  hands,  and  speech  in  

diagrammatic  explorations  of  novel  conceptualizations?  In  these  cases,  the  gestures  

are  not  only  part  of  the  manipulation  of  a  graphic  diagram,  but  the  diagram  is  

present  in  gesture  as  the  medium  for  both  representation  and  manipulation.  To  

approach  this  question,  we  studied  a  series  of  meetings  in  a  digital  marketing  
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company.  In  the  following  analysis,  we  show  how  the  involved  parties  in  their  

creative  practice  come  to  rely  on  the  creation  and  exploration  of  gestural  diagrams  

for  the  co-‐‑creation  of  a  novel  solution.  

The  mind  in  the  space:  writing  and  organizing  post-‐‑its  together  during  a  

design  meeting  

   The  diagrammatic  gestural  activity,  which  is  the  center  of  our  investigation,  

took  place  as  part  of  a  larger  creative  process  of  redesigning  a  webpage.  This  activity  

took  place  during  a  seven-‐‑hour  meeting  in  a  digital  marketing  bureau,  involving  a  

number  of  participants  from  the  bureau  who  were  experts  in  digital  marketing  as  

well  as  two  participants  who  were  the  clients1.  The  meeting  was  videotaped  and  the  

micro  analysis  of  their  project-‐‑related  interactions  and  activities  presented  in  the  

following  analysis  was  based  on  this  video  and  audio  material  combined  with  field  

notes  collected  during  the  meeting,  as  well  as  notes  from  a  series  of  visits  to  the  

marketing  bureau.  

   The  main  task  they  were  engaged  in  during  the  meeting  was  to  come  up  with  

a  redesign  of  the  clients’  webpage,  a  web  shop  for  sports  clothes  and  equipment.  The  

main  tools  that  were  employed  to  structure  this  overall  activity  were  post-‐‑its2,  pens,  

and  a  board  to  organize  the  post-‐‑its  in  different  ways.  In  collaboration,  the  

participants  constituted  the  board  as  a  meaningful  spatial  structure  (see  figure  1),  

that  they  then  used  to  organize  the  different  ideas  for  the  redesigned  webshop,  

written  down  on  post-‐‑its,  in  a  meaningful  way.    

  

                                                                                                       

1  The  participants  all  gave  informed  consent  of  being  videotaped  and  observed.  They  were  
informed  of  the  overall  research  area,  though  not  of  any  particular  interest  in  gesture.  
2  Small  square  paper  labels  with  light  glue  on  the  back  that  allows  them  to  hang  on  to  an  
upright  surface  and  remain  where  they  have  been  placed.  
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Figure  1:  Picture  of  final  post-‐‑it  diagram    

  

In  collaboration,  the  participants  organized  the  post-‐‑its  into  a  diagram  presenting  a  

web  page.  The  blue  post-‐‑its  constituted  the  subpages  in  the  menu  on  the  main  page,  

and  showed  a  hierarchy  with  attributes  and  ideas  located  underneath.  The  yellow  

post-‐‑its  above  and  below  this  main  structure  contained  ideas  for  the  header  and  

footer  of  the  page.  Thus,  the  post-‐‑its  with  written  labels  were  employed  as  the  main  

representational  format.  In  principle,  the  final  organization  of  the  post-‐‑its  in  figure  1  

could  just  as  well  have  been  presented  in  a  drawing.  However,  the  particular  format  

of  the  post-‐‑its  affords  for  different  kinds  of  diagrammatical  manipulations:  the  

elements  can  be  split  up,  moved  around,  placed  in  different  clusters  and  

configurations,  removed,  added,  etc.,  to  explore  different  structures.  The  

organization  of  the  post-‐‑its  on  the  board  under  was  developed  by  the  participants  

throughout  the  long  meeting  and  thereby  facilitated  the  distributed  collaborative  

process  of  creating,  exploring,  and  testing  ideas  for  the  web  page  design.  As  an  end  

result,  the  post-‐‑its  and  their  organization  can  be  considered  as  tokens  locally  

representing  the  redesigned  webpage  for  the  participants.    

The  organization  of  the  post-‐‑its  on  the  board  ended  up  visualizing  both  the  

basic  layout  of  the  redesigned  web  shop,  as  well  as  the  priority  of  each  part  of  it,  
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relating  to  how  much  time  the  marketing  bureau  was  to  use  on  each  page  and  

subpage.  Thus,  the  main  outcome  of  the  meeting  was  this  diagrammatic  organization  

of  the  post-‐‑its,  which  resulted  in  a  series  of  products  sent  to  the  clients  in  the  

following  weeks,  laying  the  ground  for  the  further  design  process,  financing  and  

final  product,  including  a  sitemap,  mock-‐‑ups  of  the  page,  and  a  budget  for  the  

assignment.  This  underlines  the  meaning  of  the  diagram  as  a  central  and  important  

product  for  the  participants,  both  structuring  their  thoughts  and  discussions  during  

the  meeting  as  well  as  providing  a  co-‐‑created  product  that  guided  the  next  steps  in  

their  ongoing  collaboration.  

Encountering  a  problem:  the  ill-‐‑fitting  concept  of  ‘inspiration’  

   During  the  meeting,  the  participants  engaged  in  different  activities  with  the  

post-‐‑its.  On  one  hand  they  were  reading  aloud,  discussing  and  deciding  which  post-‐‑

its  to  include  and  at  the  same  time  they  engaged  in  sorting  them  into  the  systemized  

diagram  on  the  board,  described  in  its  final  state  above.  Many  of  the  post-‐‑its  

appeared  easy  for  the  participants  to  organize,  as  they  involved  categories  and  

concepts  common  to  their  area  of  expertise,  i.e.  elements  of  web  shops  that  they  had  

experience  with  already.  These  included  items  such  as  ‘blog’,  ‘news’,  ‘about  us’,  

‘home’  and  the  like.  In  the  frame  of  their  specialized  field,  those  are  items  that  are  

easy  to  agree  on  and  place  spatially  on  a  webpage,  e.g.  the  ‘home’  button  is  usually  

the  first  one  from  the  left  in  the  menu,  and  ‘about  us’  is  one  of  the  furthest  to  the  

right.  Likewise,  some  elements  usually  belong  naturally  in  the  ‘header’  and  ‘footer’  

space  on  any  webpage,  such  as  links  to  other  webpages,  contact  information  and  the  

logo  of  the  company.  Post-‐‑its  with  these  kinds  of  labels  on  them  were  only  briefly  

discussed  and  then  placed  without  much  debate.  

   Other  post-‐‑its  appeared  less  easy  for  them  to  make  sense  of  and  place  in  their  

diagrammatic  organization  of  the  web  shop.  One  such  post-‐‑it  had  the  word  

‘Inspiration’  on  it.  In  the  context  of  the  design  activity,  ‘Inspiration’  was  markedly  

different  from  for  example  ‘blog’,  as  it  does  not  fit  the  common  frame  of  subpage  on  

a  webpage,  but  is  rather  closer  to  something  like  a  function  or  property  of  a  page.  In  

encountering  this  post-‐‑it,  the  group  did  not  immediately  agree  on  what  it  meant  or  

where  it  should  be  placed  in  their  diagram.  Upon  discovering  that  they  could  not  
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readily  agree  where  to  place  this  post-‐‑it,  they  left  the  overall  task  of  selecting  and  

organizing  the  post-‐‑its  and  initiated  a  discussion  focused  on  coming  to  a  collective  

understanding  of  the  concept  of  ‘inspiration’  and  its  role  in  the  context.  To  carry  out  

this  activity,  they  left  the  material  representational  media  of  the  post-‐‑its  and  board  

behind  and  instead  oriented  themselves  towards  each  other’s  faces  and  bodies  and  

initiated  a  gestural  and  verbal  exploration  of  the  problem  they  had  encountered.  This  

process,  described  in  detail  below,  involved  the  construction  and  manipulation  of  

shared  gestural  diagrams,  which  helped  them  reach  a  joint  understanding  of  the  

concept  of  ‘inspiration’  and  decide  how  to  include  it  in  the  overall  diagrammatic  

structure.  Furthermore,  it  brought  about  a  co-‐‑constructed  suggestion  for  a  new  

feature  for  their  web  shop  that  results  in  a  new  function  and  new  subpages  for  their  

redesign.  

Interactional  organization  and  participation  frame  

   As  the  participants  in  the  meeting  discovered  their  misaligned  conception  of  

the  ‘inspiration’  post-‐‑it,  they  reorganized  slightly  how  they  were  standing  relative  to  

each  other  in  the  room.  From  being  organized  around  and  facing  the  board  with  full  

access  to  the  post-‐‑its,  they  repositioned  themselves  into  a  formation  where  they  were  

facing  each  other,  and  thus  had  access  to  each  other’s  faces,  bodies  and  hands  

(Kendon,  1990,  2010).    
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Figure  2  -‐‑  Above:  Participants  organized  around  the  board.  Below:  F-‐‑formation  with  

participants  facing  each  other.  

  

   This  new  organization  relegated  the  board  and  post-‐‑its  to  a  secondary  

position  in  the  joint  activity  while  establishing  talk  and  gesture  in  interaction  as  the  

main  focus.  During  the  following  few  minutes,  they  collaboratively  build  a  novel  

way  of  making  sense  of  the  concept  ‘inspiration’.  They  did  this  through  a  series  of  

explorations  on  a  shared  ‘gestural  diagram’,  that  they  jointly  performed,  

manipulated  and  transformed.  The  outcome  was  a  reconceptualization  of  the  term  -‐‑  

a  novel  ‘type’  in  the  context  of  their  task  -‐‑  that  translated  into  a  new  menu  item  and  

functionality  in  the  web  shop.  

Performing  and  establishing  a  gestural  diagram  

After  leaving  the  board  and  post-‐‑its,  the  first  activity  revolved  around  Ralph  

who  engaged  in  vividly  describing  a  series  of  objects  and  relations.  In  these  

descriptions,  he  left  the  more  abstract  level  of  organizing  the  post-‐‑its  with  concepts  

into  the  model  of  their  page  behind  and  engaged  in  a  series  of  concrete  and  specific  

examples  of  how  he  envisioned  the  notion  of  ‘inspiration’  in  relation  to  the  web  

shop.  His  first  description  was  anchored  in  a  digital  product  that  he  had  previously  

developed  with  his  partner,  a  newsletter  they  had  sent  out  to  their  customers.  As  he  

described  the  appearance  of  this  newsletter  to  the  others,  he  used  his  own  body  as  

the  locus  for  animating  and  enacting  parts  of  his  description.  
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Excerpt  1  “Newsletter”  

  

   With  the  description  in  the  excerpt  above,  Ralph  build  a  tentative,  liminal  

diagram  of  how  he  envisioned  this  part  of  the  webpage.  The  diagram,  that  he  

described,  has  two  types  of  objects  placed  in  a  spatial  configuration:  1)  a  person  

wearing  an  outfit  and  2)  an  unspecified  number  of  items  or  products  placed  around  

the  model,  that  matches  the  outfit  in  “color  and  style”  (line  3).  In  his  description,  he  

first  linked  the  notion  of  the  outfit  to  his  body  by  emphatically  gesturing  with  an  

open  hand  down  over  the  upper  body  during  the  production  of  this  word  (line  1).  

Thereby,  he  evoked  the  notion  of  not  just  a  set  of  clothes  but  also  a  person,  possibly  a  

model,  wearing  the  clothes.  By  doing  this,  he  also  spatially  linked  this  part  of  the  

description  to  himself,  allowing  him  to  later  position  other  gestural  markings  as  

objects  in  a  specific  relationship  to  his  body.  Next,  he  described  the  second  part  of  

the  imagined  diagram  or  sketch,  the  “products”  (line  2)  and  how  they  are  

functionally  linked  (line  3)  and  spatially  positioned  (line  5)  in  relation  to  the  first  part  

(i.e.  placed  around  it).  Thus,  he  ends  up  having  gesturally  produced  a  three-‐‑

dimensional  diagram  with  himself  embodying  one  entity  in  the  middle,  and  a  series  

of  other  elements  placed  around  him.  
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   In  this  way,  his  description  came  to  serve  as  a  co-‐‑imagined,  liminal  diagram  

of  the  webpage  he  envisioned.  It  was  presented  as  “an  example”  (line  1)  and  many  

aspects  were  left  unspecified,  i.e.  rather  than  a  specific  outfit  surrounded  by  specific  

products,  he  used  phrases  like  “some  products”  (line  2)  that  “somehow  matches  in  

color  or  style”  (line  3).  Thus,  the  exact  colors  and  styles  of  both  the  clothes  on  the  

model  and  the  products  around  were  not  specified,  but  only  relationally  described:  

they  match  and  they  are  positioned  next  to  each  other.  In  this  way,  he  was  not  

evoking  a  single  instance  of  how  the  newsletter  looked,  something  that  would  be  

closer  to  an  illustration  or  an  icon.  Rather,  he  is  proposing  a  type  of  layout,  where  the  

central  features  are  not  the  exact  token,  but  a  general  functionality  and  relation  

between  elements,  i.e.  a  diagram.  

  

Changing  gestural  viewpoint  and  exploring  parts  

   The  diagrammatic  and  liminal  nature  of  his  gestural  enactments  served  

multiple  functions.  In  the  following  excerpt,  we  can  observe  how  it  allowed  for  the  

meeting  participants  to  zoom  in  and  out  of  details,  in  a  way  that  held  some  parts  of  

the  diagram  unspecified,  while  providing  elaborate  details  in  other  parts.  This  

provided  a  fruitful  way  of  exploring  ideas  and  jointly  home  in  on  what  type  of  thing  

they  were  talking  about  on  a  more  abstract  level.  Despite  the  virtual  and  fleeting  

nature  of  the  gestural  diagram,  we  can  observe  how  central  elements,  functions,  and  

relations  were  maintained  through  reiterations  while  the  diagram  was  explored.  In  

the  following  excerpt,  Ralph  expanded  on  his  understanding  of  the  concept  by  

relating  it  to  a  kind  of  display  one  would  typically  encounter  in  ‘Euroman’,  a  Danish  

fashion  magazine  for  men.  
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Excerpt  2  “Euroman”  

  

  

   At  first  glance,  Ralph’s  second  description  or  exemplification  appears  to  be  

somewhat  repetitive.  He  talked  about  “someone  standing”  (line  2)  and  “some  

products  around”  (line  3),  very  similar  to  what  he  presented  previously  (Excerpt  1).  

In  this  way,  he  verbally  reiterated  central  parts  of  the  diagram.  However,  the  way  he  

gestured  and  used  his  body  and  the  space  around  him  during  these  utterances  was  

very  different  from  what  he  did  previously.  From  a  character  viewpoint  of  someone  

‘flipping  through  a  magazine’  (line  1)  and,  previously,  embodying  the  model  with  

products  around  him  in  a  three-‐‑dimensional  diagram  (line  2),  Ralph’s  gestural  

perspective  shifted  to  a  projection  of  the  organization  of  the  model  and  the  products  

onto  a  two-‐‑dimensional  ‘page’  now  in  front  of  him  (in  line  3).  Thus,  he  transformed  

the  spatial  organization  of  his  gestures,  while  he  at  the  same  time,  however,  repeated  

and  maintained  the  relative  organization  of  the  two  elements  of  the  diagram,  the  

person  in  the  middle  and  the  products  around.  Next,  he  provided  a  series  of  details  

as  an  example  of  how  this  webpage  could  look  more  specifically.  This  description  

was  linked  to  how  the  type  of  page  from  Euroman  is  usually  organized  and  involved  

numbers  next  to  the  products  and  writing  at  the  bottom  of  the  page.  Interestingly,  
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this  new  instantiation  of  the  gestural  diagram  seems  to  represent,  the  same  time,  a  

particular  type  of  page  in  Euroman,  one  they  all  are  familiar  with  due  to  their  

personal  (and  possibly  professional)  experience  with  this  magazine,  and  an  example  

of  the  ‘inspiration’  function  in  their  web  shop.  This  link  between  the  paper  magazine  

format  and  the  digital  modality  was  performed  gesturally.  As  he  initiated  the  

description  with  “like  if  you  uh  in  print  uh  open  up  Euroman”  (line  1),  he  enacted  

flipping  through  the  pages  of  a  magazine  with  both  hands.  Later,  in  line  3,  he  shifted  

the  perspective  to  a  larger  scale  page  in  front  of  him  and  then  ‘placed’  numbers  and  

writing  on  it.  The  page  was  then  manipulated  gesturally  as  a  two-‐‑dimensional  

upright  page,  much  as  if  it  was  on  a  computer  screen.  Thus,  he  transformed  and  

merged  elements  from  the  paper  magazine  to  the  digital  format  of  the  website,  

which  informed  the  functionality  of  the  proposed  new  design  element.  

   Having  transformed  the  gestural  diagram  so  that  it  was  now  placed  as  if  on  a  

screen  in  front  of  him,  Ralph  was  able  to  operate  on  the  page  as  if  looking  at  it  from  

the  outside,  rather  than  embodying  the  model.  Upon  doing  this,  he  shifted  to  a,  for  

their  task,  crucial  character  viewpoint  of  an  imagined  future  customer  visiting  their  

web  shop.  This  change  ultimately  justified  the  functionality  of  the  ‘inspiration’  item  

to  their  web  shop  and  linked  it  to  the  primary  goal  of  their  task  –  to  create  a  webshop  

that  might  raise  their  sales  figures.  

Excerpt  3  “Hey  that  looks  cool”      
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   By  adopting  the  role  of  a  future  customer,  Ralph  enacted  a  series  of  actions  on  

the  gestural  ‘sketch’  he  just  formulated  as  a  two-‐‑dimensional  webpage  in  front  of  

him.  The  exclamatory  “hey  that  looks  cool”  in  line  1  was  produced  from  the  point  of  

view  of  a  future  customer,  being  engaged  with  the  new  functionality  of  the  webpage.  

The  way  “hey”  is  produced  (in  Danish  “hov”),  marks  a  discovery,  coming  upon  

something  unexpected  or  new,  thus  linked  the  whole  scenario  to  the  notion  of  

“inspiration”  by  showing  how  this  type  of  thing,  he  described,  could  lead  to  a  future  

customer  being  inspired.  This  was  followed  by  “then  I  just  click  on  that  and  then  and  

then  k-‐‑”  (line  2)  produced  with  two  gestures,  a  point  with  a  pinched  hand,  during  

the  word  “click”  and  a  more  open  hand  reach  or  point  during  “that,”  simulating  or  

enacting  how  the  future  customer  could  interact  with  their  webshop  by  clicking  on  

the  discovered  item  (which  in  this  context  is  very  closely  associated  with  buying  it)  

(see  also  excerpt  4).  This  final  enactment  of  the  future  customer  in  many  ways  

concluded  Ralph’s  descriptions.  He  linked  his  diagram  of  the  webpage  to  the  notion  

of  ‘inspiration’,  which  initiated  their  discussions,  and  to  the  central  end  goal  of  their  

activity  which  was  concerned  with  creating  a  web  shop  optimized  for  future  

customers  and  raising  sales.    

   The  three  excerpts  show  how  a  gestural  diagram  performed  by  Ralph  comes  

to  afford  elaboration  and  exploration  of  the  concept  he  attempted  to  describe  

through  his  own  gestures  and  enactments.  In  the  following,  it  is  shown  how  the  

gestural  diagram  initiated  by  Ralph  then  became  a  vehicle  for  joint  reasoning  when  

picked  up  and  further  manipulated  by  another  participant,  Jasper.    

Collective  transformations:  “Now  it  makes  sense”  

   Jasper’s  following  contribution  to  the  activity  (Excerpt  4,  following  page)  

once  again  had  a  repetitive  quality.  By  reiterating  parts  of  Ralph’s  phrasings  and  

gestures,  Jasper  very  closely  linked  his  actions  to  Ralph’s  and  brought  central  parts  

of  the  prior  discourse  into  focus.  However,  at  the  same  time  he  changed  significant  

details  and  made  a  number  of  transformations  highlighting  new  aspects  of  the  

gestural  diagram.    
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Excerpt  4  “Now  it  actually  makes  sense”

  

  

   As  seen  in  the  excerpt,  first,  Jasper  framed  what  he  was  about  to  say  as  a  new  

insight.  With  “now  it  actually  makes  sense  to  me”  (line  1)  he  expressed  a  cognitive  

change  –  before  it  did  not  make  sense,  now  it  does.  During  his  emphatic  production  

of  the  word  “mening”  (line  1),  the  Danish  word  for  meaning  or  making  sense,  he  did  

an  upward  gesture  with  one  finger  next  to  his  head  close  to  his  left  temple,  

underlining  the  notion  of  a  new  insight.  Then,  he  explicitly  linked  back  this  change  

of  insight  to  Ralph’s  preceding  discourse,  with  “right  when  you  said  that  thing”  (line  

2).  Furthermore,  during  the  word  ‘that’  as  he  says  “that  thing”  (line  2)  he  pointed  to  

the  location  in  the  space  between  them  where  Ralph  had  just  performed  the  diagram  

of  the  new  webpage,  further  relating  the  talk  and  his  insights  to  Ralph’s  prior  

production.    

   In  the  following,  Jasper  moved  on  to  elaborate  on  and  make  transformations  

of  Ralph’s  gestural  diagram.  Like  Ralph  he  enacted  the  point  of  view  of  an  imagined  

future  customer.  However,  he  transformed  Ralph’s  perspective  from  a  single  and  

particular  instance  of  a  customer  going  through  the  webpage,  to  a  generalized  type  

of  activity  of  “looking  through”  the  pages  to  “buy  the  things”.  Jasper  marked  this  
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new  perspective  in  a  number  of  ways.  First  of  all,  instead  of  using  the  2nd  person  

singular  pronoun  “you”  (“du”,  Excerpt  3,  line  1)  that  Ralph  used,  he  employed  the  

generalizing  3rd  person  singular  “you”  (“man”,  Excerpt  4,  line  3),  thereby,  construing  

the  browsing  and  buying  activity  as  something  that  had  general  validity  for  the  

activities  on  the  site.    

   The  move  from  particular  example  to  a  generalized  type  was  also  

emphasized  in  Jasper’s  gestures.  Where  Ralph  instantiated  the  liminal  diagram  in  a  

set  of  larger,  individual  and  highly  articulated  gestures,  Jasper’s  reiterations  could  be  

characterized  as  smaller  and  faster,  iterated  actions,  depicting  the  simulated  

consumer  behaviors  as  repeated,  generalized  ‘activities’.  The  first  gesture,  produced  

during  “you’re  looking  through  something”  (line  3),  was  thus  a  series  of  rolls  with  

both  hands  as  if  ‘scrolling  through’  a  series  of  items  or  pages  on  a  website.  The  

second  gesture  was  a  series  of  ‘pointing  as  clicking’  actions  produced  in  a  similar  

way  (line  4).  While  these  gestures  had  clear  morphological  similarity  to  Ralph’s  

‘pointing  as  clicking’  (Excerpt  3,  line  2.),  however,  they  were  produced  on  a  smaller  

scale.  This  is  not  an  uncommon  phenomenon.  When  people  in  face-‐‑to-‐‑face  

interaction  repeat  or  reiterate  each  other’s  gestures,  they  often  compress  them  to  a  

smaller  size  and  sometimes  simplify  them  slightly  rather  than  repeating  the  full  

gesture  (McNeil,  1992).  In  this  case,  however,  the  gesture  transformation  projected  a  

notion  of  generalization.  Both  the  ‘scrolling  through’  and  the  ‘clicking  and  buying’  

were  produced  in  a  fast  paced  manner  with  multiple  markings,  and  with  less  

emphasis  on  each  stroke  than  Ralph’s  gestures,    expressing  multiplicity  and  

generality  rather  than  singularity  or  particularity.    Through  the  reiterations  

described  above,  Jasper  highlighted  central  properties  as  belonging  a  type  of  

webpage  that  one  can  scroll  through  with  products  to  click  on.  Notice,  however,  that  

other  details  are  left  out  such  as  the  more  specific  example  of  a  layout  which  placed  a  

‘model  with  an  outfit’  in  the  middle  with  ‘products  around.’  With  the  sentence  “it  

can  be  outfits,  it  can  be”  (Excerpt  4,  line  6),  Jasper  marks  the  ‘outfit’  part  as  only  one  

example  included  in  a  (possibly  long)  list  of  the  same  kind  of  thing.  Thereby,  he  

further  structured  the  suggestions  made  by  Ralph  and  highlighted  some  parts  as  

pertaining  to  a  general  type,  while  leaving  other  elements  as  less  important  specifics.    
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In  summary,  Jasper  presented  the  way  it  “makes  sense”  to  him  (line  1),  that  

is,  how  the  concept  of  ‘inspiration’  constituted  a  type  of  page  with  particular  features  

and  functionalities.  This  was  a  co-‐‑created  discovery  resulting  from  diagrammatical  

explorations  carried  out  in  speech  and  gesture,  and  drawing  on  experiences  and  

knowledge  relating  to  their  profession.  It  started  as  a  particular  sample  token  and  

developed  through  a  set  of  transformations  (performed  mainly  in  gesture)  into  a  

generalized  type  –  a  possible  new  menu  item  in  the  web  shop.  

A  final  contribution  by  Jasper  consisted  of  a  symbolic  label  for  the  newly  

discovered  type.    

  

Excerpt  5:  “Editorial”  

  

   Drawing  on  his  expertise  as  a  digital  marketing  specialist  and  jargon  from  

this  field,  Jasper  moved  on  to  label  the  newly  ‘discovered’  type  of  webpage  as  “what  

you  call  editorial”  (line  1).  He  further  marked  the  label  enacting  quotation  marks  

with  his  fingers  and  upper  body  during  the  pronunciation  of  “editorial”.  With  this  

way  of  prefacing  the  label,  Jasper  showed  that  he  does  not  consider  it  a  term  that  is  a  

clear  match  to  the  referent.  Traditionally,  an  editorial  is  a  type  of  journalistic  content  

that  is  expressing  the  opinion  of  the  editor  or  publisher.  In  the  fashion  industry,  

however,  the  term  has  been  adopted  to  describe  the  type  of  feature  that  consist  of  a  

collection  of  photographs  of  clothing  items  and  the  like  that  relate  to  a  color-‐‑scheme,  

style,  or  theme  selected  by  the  chief  editor.  The  type  of  page,  they  were  discussing,  is  
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not  the  prototypical  case  of  an  ‘editorial’  since  they  were  not  creating  a  fashion  

magazine  per  se.  However,  they  elaborated  and  developed  their  web  page  by  

drawing  on  this  type  of  content.  Jasper  further  elaborated  on  the  concept  by  adding  

“like  this  magazine”  (line  2)  which  added  to  the  use  of  the  term  in  this  context.  This  

elaboration  further  carried  a  reference  to  Ralph’s  prior  description  of  displays  in  the  

Danish  magazine  Euroman  (Excerpt  2,  line  1),  a  connection  that  was  also  marked  by  

Jasper’s  use  of    “this”  (in  Danish  “det  her”,  Excerpt  5,  line  2).  Furthermore,  the  

gesture  accompanying  the  word  “magazine”,  an  iconic  hand  gesture  enacting  

scrolling  through  pages  in  a  magazine  with  one  hand,  had  a  morphological  similarity  

to  the  gesture  Ralph  performed  when  talking  about  ‘opening  up  Euroman’  (Excerpt  

2,  line  1).  In  these  ways,  Jasper  established  ‘editorial’  as  a  professional,  specialist  way  

of  conceptualizing  part  of  the  phenomenon  described  and  enacted  by  Ralph.  The  

concept  was  thus  introduced  as  a  way  of  summing  up,  naming,  and  framing  a  

complex  set  of  actions  and  activities  in  their  previous  interaction.    

   Introducing  ‘editorial’  as  a  genre  also  re-‐‑evoked  part  of  the  novel  connection  

being  made  in  this  diagrammatic  exploration,  linking  aspects  from  print  and  fashion  

to  the  digital  context  of  the  web  shop.  Drawing  on  a  genre  primarily  found  in  printed  

fashion  magazines  added  new  elements  of  styles,  matching  colors,  etc.  that,  

ultimately,  would  come  to  inspire  future  customers  to  browse  and  buy  their  

products.  The  innovation  emerging  from  this  collaborative  effort  of  performing,  

exploring  and  transforming  diagrammatic  tokens  combined  the  genre  of  inspiration  

pages  from  printed  media  with  the  special  functionalities  of  digital  medium  where  

links  allow  customers  to  buy  products  they  like  immediately.    

Anchoring  an  interactional  synthesis  

The  post-‐‑its  played  a  central  role  in  this  creative  meeting.  Among  other  

things,  they  were  used  to  ensure  that  ideas  that  arose  during  the  interaction  were  

logged  and  related  to  the  main  design  of  the  web  page.  This  activity  was  mainly  

undertaken  by  Jasper  who  continuously  maintained  and  reorganized  the  set  of  post-‐‑

its,  so  they  corresponded  to  what  they  discussed  and  agreed  upon.  Throughout  their  

interaction,  he  threw  some  post-‐‑its  away,  added  new  and  modified  existing  ones.  

During  the  gestural  diagram  exploration  outlined  above,  he  modified  the  
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‘inspiration’  post-‐‑it  twice.  First,  he  expanded  the  headline  from  ‘Inspiration’  to  

‘Inspiration  –  Shopping’.  This  happened  during  the  last  part  of  Ralph’s  description  in  

Excerpt  3  when  he  enacts  the  future  customer  being  inspired  and  clicking  on  their  

products.  Secondly,  after  concluding  his  own  contributions  and  introduction  of  the  

term  “editorial”  (in  excerpt  5),  and  upon  receiving  Ralph’s  positive  feedback,  he  

adds  a  bullet  underneath  the  modified  headline  and  then  writes  ‘editorial.’    

While  these  inscriptions  were  not  documenting  the  full  elaborate  details  of  

their  process,  the  additions  to  the  post-‐‑it  summarize  some  central  parts  of  their  joint  

gestural  diagrammatic  exploration  and  integrate  them  into  the  activity  and  materials  

they  were  using  in  the  preceding  design  process.  As  graphic  symbols,  the  post-‐‑its  

with  words  on  them  have  a  more  durative  temporal  resolution  than  the  spoken  

words  and  gestures  that  took  place  in  their  interaction  and  served  to  anchor  the  

process  in  their  memories  and  ongoing  project.    The  written  labels  become  a  tool  for  

compression  of  the  collective  rich  semiotic  transformations  by  establishing  durable  

visual  cues  that  anchored  their  memory  of  their  explorative  activity.  At  the  same  

time,  the  post-‐‑it  allowed  for  the  new  ideas  they  created  to  be  integrated  into  the  

ongoing  task  of  manipulating  and  organizing  the  post-‐‑its  on  the  board,  an  activity  

they  resumed  not  long  after.    

Gestural  diagrams  in  collective  creativity  

   In  summary,  the  analysis  above  presents  a  collaborative,  creative  process  that  

relies  on  the  creation  and  manipulations  of  a  novel  diagrammatic  conceptualization  

in  gestural  and  verbal  format.  In  the  analysis,  we  have  shown  how  two  participants  

in  the  context  of  a  creative  meeting  spontaneously  established  and  explored  a  

gestural  diagram  to  uncover  a  new  type  for  their  joint  project;  a  web  shop  redesign.  

The  gestural  diagram  went  through  multiple  transformations  by  both  participants.  It  

was  first  performed  by  one  participant,  Ralph,  who  also  initiated  the  first  explorative  

transformations  by  taking  up  new  gestural  viewpoints,  for  instance,  the  stance  of  a  

future  customer,  which  came  to  highlight  central  functionalities.  While  Ralph’s  

descriptions  had  the  nature  of  more  of  a  particular  example  token,  the  other  active  

participant,  Jasper  reformulated  the  diagram  and  generalized  it  through  a  series  of  

transformative  gestural  reiterations.  It  became  a  generalized  ‘type  of  thing’.  
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   Furthermore,  Jasper  established  and  summarized  the  outcome  of  their  

collective  creative  process  by  symbolic  labeling,  thus,  compressing  and  transferring  

their  efforts  to  the  more  durative  medium  of  graphic  symbols  on  post-‐‑it  notes.  As  a  

whole,  this  process  of  gestural  diagram  exploration  turned  out  as  a  catalyst  for  the  

discovery  of  an  innovative  solution  to  a  problematic  part  of  their  task.  By  leaving  the  

more  abstract  level  of  selecting  and  organizing  post-‐‑its,  and  going  into  a  fast  paced  

distributed  gestural  diagram  exploration,  they  uncovered  a  new  and  innovative  type  

of  webpage  for  their  web  shop  redesign.  The  framework  of  diagrammatical  

reasoning  provides  a  terminology  apt  for  pointing  to  very  central  processes  taking  

place  in  the  gestures  and  speech  of  the  participants  in  the  creative  design  meeting  

analyzed  above.  The  explorations  and  transformations  that  were  carried  out  on  a  

diagram  token  served  to  uncover  features,  properties,  relations,  and  functionalities  

that  made  up  a  novel  type.  However,  in  this  case,  both  the  diagram  itself  and  the  

manipulations  and  actions  on  it  were  formulated  in  a  verbal-‐‑gestural  format,  

constituting  a  process  of  gestural  diagram  exploration.    

   Gestural  diagrams  are  characterized  by  the  same  type-‐‑token  relationship  as  

graphical  diagrams.  As  tokens,  they  refer  to  a  more  abstract  type,  and  by  changing  

and  manipulating  the  gestural  diagram  in  interaction,  new  ways  of  understanding  

the  referent  type  can  be  achieved.  However,  gestural  diagrams  differ  from  

prototypical  diagrammatical  representations  in  significant  ways.  Gestural  markings  

are  less  permanent  and  more  temporary  or  liminal  than  a  line  on  a  piece  of  paper  

and,  thus,  have  a  more  fleeting  temporality  (Goodwin,  2003).  This  makes  gestural  

diagrams  hyper-‐‑flexible.  Where  graphic  diagrams,  once  they  are  drawn,  have  to  be  

erased,  crossed  out  or  the  like,  diagrams  enacted  in  gestural  marking,  tracing,  and  

highlighting  can  be  rapidly  produced  and  are  easily  subjected  to  change.  

Furthermore,  the  formats  of  speech  and  gesture  allow  for  a  high  degree  of  under-‐‑

specification.  This  makes  gestural  diagrams  apt  for  fast  compression  and  

decompression:  from  elaborate  detail  to  more  sketch  like  and  schematic  productions  

maintained  on  a  higher  level  of  abstraction,  as  displayed  by  Ralph’s  initial  examples  

that  rapidly  succeed  from  giving  many  details  to  being  referenced  much  more  

vaguely.  This  signifies  a  potential  for  hyper-‐‑schematization,  allowing  for  rapid  shifts  
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between  particulars  and  more  abstract  notions.  In  the  analysis  above,  we  see  for  

example  how  changing  between  a  3D  spatial  organization  with  a  gestural  character  

viewpoint,  to  a  presentation  of  a  2D  webpage  layout  occurs  rapidly  and  effortlessly.  

Processes  of  zooming  in  and  out  as  well  as  highlighting  elements  for  generalization  

were  similarly  readily  achieved.    

Furthermore,  gestural  diagrams  afford  for  sharing  and  collective  

manipulating  and,  thus,  facilitate  distributed  processes  of  diagrammatical  reasoning.  

When  a  concept  is  difficult  to  capture,  or  a  hypothesis  is  still  not  completely  stable  or  

full-‐‑born,  gesture  seems  like  an  optimal  modality  to  test  and  explore  shared  

representations  in  contexts  of  collective  problem-‐‑solving.  Thus,  gesture  seems  to  be  a  

central  locus  for  diagrammatic  exploration  and  carry  a  creative  potential  in  social  

interaction.    
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