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introduCtion
We are interested how sense-making 
develops within the situated, embod-
ied practice of a creative group session 
(more on which below). Sense-mak-
ing, in its most general sense, refers 
to the process by which human beings 
create meaning through their ongoing 
interactions with the environment (De 
Jaegher & DiPaolo, 2007). Our ques-
tion is how people’s embodied inter-
actions with the physical and social 
environment may provide ‘cognitive 
scaffolds’ for sense-making. 
cognitive ScaffolDing
Andy Clark (1997) explains how, cour-
tesy of their continuous embodied in-
teractions with the environment, people 
come to use elements and configura-
tions of the environment as scaffolds for 
thought. Clark thereby expands on the 
original notion of ‘scaffolding’, as intro-
duced by Lev Vygotsky, who showed 
how in a setting of cognitive develop-
ment the social interactions with par-
ents or teachers provide ‘scaffolds’ for 
learning, allowing the child to make de-
velopmental steps that could not have 
been achieved without this social struc-
ture present. According to Clark, inter-

action with physical structure, reliably 
present in the environment, may also 
function as a cognitive scaffold (Clark, 
1997). For example, the organization of 
items on a desk may help a worker plan 
his course of action and certain eas-
ily recognized landmarks in a city (the 
church-tower, a big square) help people 
navigating without a map (Clark, 1997; 
Kirsh, 2010).
Clark discusses the notion of ‘deictic 
referencing’ as a basic form of scaf-
folding. When communicating, one 
may point to certain relevant elements 
in the environment that are avail-
able as a shared visual reference. For 
example, in figure 1, taken from one 
of our observations at a product de-
sign bureau, the two men at the table 
have certain opportunities for creating 
shared meanings that the person at the 
wall has not, even though all can hear 
what the speaker says. This is because 
the verbal utterances of the speaker on 
the left are scaffolded by his gestures 
operating on an external prop (here, a 
product sketch), which are only avail-
able for the two men at the table. 
David Kirsh (2010) expanded on the 
notion of cognitive scaffolds showing 

how people themselves create, via what 
he calls ‘epistemic actions’ scaffolds 
for thought. For example, in the scene 
above, both men might add to the 
sketch, and such additions would come 
to serve as scaffoldings in the ongoing 
conversation. In fact, design sketching 
is known to be not the mere ‘exter-
nalizing’ of a designer’s thoughts: the 
sketch itself influences further design 
thinking as well (Van der Lugt, 2002); 
This is just one example of how, in gen-
eral, sense-making and cognitive scaf-
folds co-evolve and become coupled in 
action (Dourish, 2001). 
reSearcH aPProacH
Our approach has been to iteratively 
design an interactive prototype, called 
NOOT, intended to support and en-
hance cognitive scaffolding during cre-
ative group sessions. By reflecting on 
our design process and observing the 
use of the NOOT prototype in situ, we 
intend to gain a more thorough under-
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Figure 1: Deictic referencing in a design 
meeting. See also Episode 2 in the video.



track 1: Making Design and analysing interaction

12 Participatory innovation conference 2011

standing of how scaffolding may aid 
sense-making. 

the ConteXt oF praCtiCe
Our collaboration with partners pro-
vided access to the following settings 
in which creative sessions regularly 
take place: 1) design education (the 
video sample is drawn from this con-
text); 2) a large product design bureau 
(figure 1 is drawn from this context), 
3) a government ‘future-centre’ and 4) 
a company offering brainstorm rooms. 
We also held collaborative sessions 
with several professional ‘facilitators’.
WHat goeS on in  
creative SeSSionS
In the classical brainstorm, the goal 
is to come up with creative solutions 
to solve a set problem. However cre-
ative sessions are often used with less 
focus on ‘problem solving’ and more 
on exploration of a theme (Yilirisku 
et al, 2009) often aimed at a better un-
derstanding of the user context (e.g. 
in context-mapping; Sleeswijk-Visser 
et al, 2005). In participatory sessions, 
multiple perspectives may be con-
trasted directly through face-to-face 
encounters. As we observed such ses-
sions are also the place to get to know 
each other, to create commitment (get 
people ‘on board’) or to try and enforce 
decision making. Creative sessions, 
therefore, usually contain a pragmatic 
mix of facts, possibilities, perspectives, 
stakes and politics.
SenSe-Making in  
creative SeSSionS
In creative sessions people do not 
engage in creative acts alone, i.e., 
idea-generation proper. At particu-
lar moments, somebody might think 
beyond the problem as stated and 
wonder:  “What is the real underlying 
issue here?”. Or when a video from a 
user group is shown, one might want 
to know “What are the relevant mean-
ings behind these events?”. There will 
also inevitably be moments where the 
group expresses thoughts like: “Why 
are we stuck?” or “How move forward 
from here?”. Especially concerning 
so-called ‘wicked’ problems (Rittel 
& Webber, 1984), analysis is hard to 
distinguish from generation. Instead, 
people reflect in- as well as on action 
(Schön, 1983) and sense-making is 
thereby subtly ‘woven into’ instances 
of generation and creation (Ingold, 

2000), see also (Brouwer & van Dijk, 
2011) for a discussion of these issues 
from a conversation analysis’ perspec-
tive.
MiniMal inStanceS of 
ScaffolDing
In creative sessions, typical candidates 
for scaffolding are printed pictures, 
sketches, writings on post-it notes, car-
ton mock-ups, a whiteboard, the table 
surface and walls, all used to present 
and discuss ideas. (See Nevile, 2011, 
for a discussion on the value of pro-
totypes as cognitive scaffolds). Think 
of pointing at a post-it while talking 
in order to get shared focus; creating 
an overview by listing words on a flip-
chart or creating a mind-map on the 
whiteboard; ordering cards in groups 
under headings (using colored cards to 
represent different categories) and so 
on. Consider also less ‘explicit’ activi-
ties such as putting ‘my ideas’ close to 
my body on the table; rejecting ideas 
by shoving cards ‘aside’, holding a card 
up while shouting ‘what about this 
one?’ and so on. 
The practices we investigated mostly 
engage in rather conventional brain-
storm practices, in which one mostly 
uses talk, sketch and text, supported by 
a whiteboard, post-it notes, flip-charts, 
walls and table. The purpose of this 
paper and video therefore is to explore 
minimal instances of ‘cognitive scaf-
folding’ and discuss how the prototype 
NOOT may aid in supporting a con-
ventional brainstorm. In the end, how-
ever, we shortly discuss how NOOT 
may also be used (perhaps even with 
a stronger effect!) for more ‘embodied’ 
forms of group work such as tinkering 
sessions or ‘acting out’ exercises (see 
Vaajakallio & Mattelmäki, 2007; Jen-
sen et al, 2005, for examples)

noot
NOOT was designed to support cog-
nitive scaffolding during creative ses-
sions. The aim is to enhance existing 

practices. This means we want it to 
be an integrated part of the existing 
physical-social space, not create a digi-
tal ‘virtual world’ (as in most systems) 
that would replace, and therefore be 
disconnected from, the everyday world 
we inhabit (Dourish, 2001).
HoW DoeS noot Work?
From the moment a session starts, a 
computer continuously records the en-
tire session in audio. With a set of tan-
gible objects called NOOTs (see figure 
2), users can literally ‘connect’ a cer-
tain moment in the audio to a physical 
post-it or sketch. In order to do so, one 
simply clips a NOOT to a post-it, and 
at that same moment a wireless signal 
is send to the central computer, which 
puts a time-stamp in the audio-re-
cording connected to that NOOT. (See 
‘episode 4’ in the sidebar). When that 
NOOT is later on touched (not shown 
in video), one hears the part of the con-
versation that was actually going on at 
the time the NOOT was clipped (start-
ing 10 seconds before and continuing 
10 seconds after the time-stamp).
NOOT thus offers ‘conversation con-
text’ to the post-it (and in effect also to 
the post-it’s physical location in space). 
This way, audio-context enhances the 
cognitive scaffolding power of the 
physical configuration of post-its in 
space. In particular, NOOT may pro-
vide access to parts of the conversation 
that are usually forgotten - parts dif-
ficult to jot down on a post-it, for in-
stance. Think of details from personal 
anecdotes, examples of end-user prac-
tices as presented by experts, or a com-
plex discussion of conflicting views, 
of which only a few participants really 
understood the essence at that time.

disCussion oF the Video
Detailed descriptions of the five video 
episodes can be found in the green 
sidebars (Figures 3 and 4). We first see 
how post-its on the whiteboard pro-
vide external scaffolds used as an aid 
for the ordering ideas into categories 
(Episode 1). We also see the facilita-
tor making deictic references to the 
walls and table in order to support his 
speech (Episode 2). 
In Episode 3 we see how NOOT could 
have added to the group’s sense-mak-
ing, if it would have been used. Rich 
content in the verbal discussion is lost 
in a way typical to most sessions: a 

Figure 2. Some NOOTs on a table, connected 
to paper notes.
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Figure 3: Details of video of a session where NOOT is used (1). Figure 4: Details of video of a session in which NOOT is used (2).
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post-it hardly captures the richness of 
the conversation, which is easily for-
gotten later on, or the post-it is misun-
derstood (Episode 5). 
As explained above, we intended to 
hook up the NOOT system with the 
post-its. The ‘scaffolding’ power of the 
post-it would then be strengthened 
with audio-context. Originally we 
thought NOOT should be used by a 
person shouting and jotting down an 
idea and then clipping NOOT to it. In 
fact NOOT was not used that way. This 
can be seen in Episode 4, where the 
facilitator does not try to capture one 
particular ‘idea’ in audio, but, while 
standing aside and listening, captures 
‘a moment’ during a lively discussion. 
NOOT is not added to a particular 
post-it, but rather seems to be a scaf-
fold for ‘marking this moment’ in gen-
eral. This ‘moment’ is then linked to a 
physical location only later, in the form 
of placing the tangible object on the 
whiteboard or on the table. 
Most importantly, marking a moment 
is something one does while standing 
outside of the immediate action, tak-
ing a reflective, listening role. This can 
be seen in Episode 5. In that episode 
we first see how one of the participants 
has missed an important step in the 
group’s thinking. A NOOT-moment 
available would have saved a lot of the 
confusion that follows. The reason that 
the facilitator did not make a NOOT-
moment, we speculate, is because he 
was himself actively involved in the 
discussion. Only at the end does he 
make the mark. We conclude that 
NOOT may best be seen as a tool that 
helps in reflection on ongoing action 
(Schön, 1983).
noot in activitieS of Making
Recently, creative sessions developed 
to include more ‘embodied’ forms of 
group activities. For example, par-
ticipants are asked to explore themes 
and concepts through creative en-
gagements with prototyping materials 
(e.g.Vaajakallio & Mattelmäki, 2007). 
There have also been various experi-
ments using ‘acting out’ exercises (e.g. 
Jensen et al, 2005). We think NOOT 
may especially contribute to such ac-
tivities of making, since NOOT may 
provide an explicit link between expe-
riencing-by-doing (the activities them-
selves) and reflective conversation (par-

ticipants talking about what it means). 
Using NOOT, one may literally con-
nect discussions around (the evolution 
of) a certain mock-up, to the mock-up 
itself. Some of the sense-making that 
creating the mock-up provided, may 
in this way be preserved for later. Like-
wise, when users are asked to play-act 
a scenario the scene may be ‘tagged’ by 
the spectators using NOOT, to mark 
significant events in the spectacle. 
This way, embodied explorations and 
reflective conversation may become 
strongly connected. 
tHe DeSign of noot  
aS a ScaffolD
We end by observing how our own in-
sights changed with the evolving pro-
totype. For example, seeing NOOT as 
a tool for the reflective listener only 
recently emerged from analysing the 
current video. In other words, NOOT 
provides us with a cognitive scaffold 
for our own sense-making efforts as 
researcher-designers.
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