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Abstract
The Controlled Input Method is a brainstorming technique that adopts both a 

nominal and an interactive approach, which has been indicated in the literature as 
making creative group discussion sessions effective. A brainstorming session us-
ing the Controlled Input Method was carried out as the initial stage of the design 
process of a graduate-level design project in an educational setting. The brain-
storming session was found effective in terms of productivity. The documentation 
of the session was qualitatively and quantitatively analysed for identifying the fac-
tors contributing to the session’s effectiveness. The analyses revealed seven discus-
sion topics on the problem area, three solution areas gathering design ideas, seven 
statement types used in the documentation, and two problem frames situating the 
discussions, contributing to the identification of fifteen strategies used in collec-
tive design reasoning. The strategies are discussed in terms of content creation, 
problem exploration and idea generation as functions of design reasoning, and in 
reference to divergence, convergence, quantity, situatedness, and goal-oriented-
ness, as indicators of effectiveness.
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1. Introduction
Creative group discussions are gen-

erative discussion sessions carried out 
in groups, for the goal-oriented explo-
ration of particular topics. In the field 
of design, creative group discussions 
may be carried out in various stages 
of the design process and for different 
purposes, such as problem exploration, 
idea generation, design detailing or 
evaluation (Pahl & Beitz, 1996; Wright, 
1998). Studies on creative group dis-
cussions in the design context have 
emphasized the methods used and 
outcomes produced (e.g. Bonnardel 
& Didier, 2020; Kazakci et al., 2015; 
Murphy et al., 2022). There is also an 
increasing interest in discussions gen-
erated during the design process. Many 
studies analyse conversation content in 
order to understand how communi-
cation and negotiation contribute to 
design, with a focus on the social as-
pects of collaboration in design (e.g. 
Matthews & Heinemann, 2012; Oak, 
2011), designerly thinking skills re-
flected in the conversations (e.g. Lloyd 
& Oak, 2018; McDonnell, 2018) and 
the forming of shared mental models 
(e.g. Nik Ahmad Ariff et al., 2012). This 
paper is an attempt at exploring the 
topic in terms of the design reasoning 
involved in achieving effectiveness for 
a creative group discussion session in 
the generation of situated content and 
usable design ideas.

Design reasoning is purposefully 
using reasoning and imagining simul-
taneously, deciding on the timing and 
amount for each depending on the 
nature and requirements of the sit-
uation, in mental operations such as 
problem solving, concept formation, 
making logical inferences, planning, 
deliberating, interpreting, carrying 
out argumentations, decision-mak-
ing, creating, form giving and evaluat-
ing (Cramer-Peterson & Ahmed-Kris-
tensen, 2016; Roozenburg & Eekels, 
1995). The mental operations that 
constitute design reasoning are car-
ried out towards design cognition 
that is the integration of designerly 
thinking processes and design repre-
sentations achieved through the syn-
thesis of knowledge, information and 
experiences (Goldschmidt & Weil, 
1998), and manifested through the 

designerly practices of framing, which 
are moving, reflecting and reframing 
(McDonnell, 2018). 

Design reasoning can become ob-
servable to a degree, when the design 
cognition process takes place in an 
interactive creative group discussion 
setting and is externalised through 
various communication channels 
among the participants, such as verbal 
communication. The paper describes a 
study on the identification of the design 
reasoning strategies for effectiveness in 
self-reported creative group discus-
sions carried out in a brainstorming 
session using the Controlled Input 
Method. This session was the initial 
stage of a six-week graduate-level de-
sign project on shelf-ready packaging 
(SRP) solutions for baby food jars. The 
brainstorming session was carried out 
immediately after the project brief was 
distributed, with the goal of exploring 
the problem area and obtaining a set 
of design ideas that could be pursued 
for the project. Various group and in-
dividual idea generation methods for 
expanding the solution space, followed 
by design development and evaluation 
methods for selecting the final design 
solutions were used for the remaining 
stages, and the expected outcome was a 
full-scale model of the final SRP design 
solution individually submitted by all 
participants. At the end of the project, 
while making a review of the design 
process and its outcomes, the author 
was able to determine that the brain-
storming session had reached this goal: 
12 out of 13 final design submissions 
made for the project used ideas gener-
ated in this brainstorming session.

Based on this recognition, this paper 
is mainly concerned with the outcomes 
of the brainstorming session using the 
Controlled Input Method, and argues 
that the session was productive in terms 
of the content of the creative group 
discussions carried out, and therefore 
effective in problem exploration and 
idea generation. The paper maintains 
that the effectiveness of the session 
owes to the collective design reason-
ing that took place during the discus-
sions and enquires into the underlying 
mechanisms, referred to in this paper, 
as the design reasoning strategies. Ac-
cordingly, the study described in this 
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paper explores the effectiveness of this 
session with the aims of 1) establishing 
the design reasoning strategies that the 
participants used during the discus-
sions, and 2) describing the collective 
design reasoning process that helped 
achieve this effectiveness.

In pursuing its aims, the paper re-
views the literature on effectiveness in 
creative group discussions and brain-
storming as a method in conducting 
group discussions, setting the theoret-
ical framework for the study. The pa-
per then describes the study, covering 
the data collection and analysis proce-
dures. The data of the study is verbal 
(written) and visual (sketched) discus-
sion content, individually documented 
by the participants during the session. 
The methodology used for data analysis 
adopts both qualitative and quantitative 
approaches in identifying the topics 
covered, solution areas developed, state-
ment types used and problem frames 
formulated in the discussion documen-
tation. The findings provided insights 
into the collective design reasoning 
strategies involved in the discussions, 
and their contribution to the effective-
ness of the session. The strategies are 
expected to widen the understanding of 
the collective design reasoning process 
in creative group discussions and con-
tribute to the planning and moderation 
of such sessions in design education 
and practice, for effectiveness.

2. Literature review
In order to establish a theoretical 

framework for the study, literature re-
view has been carried out on creative 
group discussions, how effectiveness 
has been defined for creative group 
discussions, factors that contribute to 
effectiveness in creative group discus-
sions, problems that may arise during 
creative group discussions hampering 
effectiveness, and methods used for 
overcoming these problems.

2.1. Effectiveness of creative group 
discussions

The expectation from creative 
group discussions is the generation of 
a substantial number of ideas, which 
seems to be considered as a manifes-
tation of effectiveness. On the other 
hand, Sutton and Hargadon (1996) 

state that the productivity of a creative 
group discussion cannot be consid-
ered as limited to the efficiency at idea 
generation alone. They acknowledge 
the contribution of face-to-face dis-
cussions to the morale and motivation 
of groups. In a study conducted at a 
leading product design company, they 
identify various contextual factors 
that contribute, such as motivation, 
skills and expertise of participants, 
past and future task interdependence, 
and, whether and how the ideas are 
made use of. The efficiency of col-
laborative creativity is highly related 
to group establishment, meaning, for 
group members to have had continu-
ous interaction in the past therefore 
being used to producing together, and 
the operationalization of the brain-
storming session allowing group cre-
ativity to perform realism within con-
text (Levine et al., 2015).

Effectiveness in design collaboration 
is possible when collaborators can all 
apply their skills and knowledge on the 
design task, and abilities for working 
collaboratively towards a common goal 
(McDonnell, 2012). Progress in creative 
group discussions is the result of the sys-
tematic pursuit of certain propositions, 
timely evaluation of design moves, ear-
ly confrontation of problematic issues, 
and evaluation of the consequences of 
a line of reasoning (McDonnell, 2018). 
In effective discussions members show 
skills in allowing others to answer 
questions they have raised, or picking 
up on a line of thought brought forth 
by another, and building on it (Gold-
schmidt, 1995). Situated evaluations 
taking place during discussions actually 
help in forming and elaborating on the 
problem frameworks, through which 
members are able to stimulate one an-
other’s divergent thinking and integrate 
individual ideas into the creative output 
(Harvey & Kou, 2013). Participants in 
creative group discussions are seen to 
employ interactional strategies that sup-
port effective design collaboration such 
as negotiating during design moves; 
acknowledging that the contributions 
are tentative; accommodating disagree-
ments by postponing resolution and 
keeping on designing; and including 
emerging design possibilities within the 
progressing design (McDonnell, 2012).
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Successful group discussions dis-
play coherent development in the 
pattern of conversation (Dong, 2005). 
Coherence means that two discourse 
entities in a discussion are topically 
related, and the connections between 
the elements of the perceived whole 
are identifiable (Menning et al., 2018). 
Achieving coherence in team settings 
requires collaborative effort, through 
constant assessment of, and agree-
ment upon the discourse carried out. 
If the discourse entities are closely 
connected, coherence is high; if they 
are distantly connected, coherence is 
low. Low coherent statements act as 
disruptive stimuli and lead to mental 
focus shifts by directing team mem-
bers’ attention to new topics (Men-
ning et al., 2018). This in turn allows 
divergence during idea generation, as 
innovative meaning emerges between 
concepts, and focus shifts are extend-
ed to multiple planes allowing inter-
pretative freedom and associative be-
haviour (Menning et al., 2018).

2.2. Divergence and convergence in 
creative group discussions

It is believed that idea generation 
mainly involves divergent thinking. On 
the other hand, evaluation-centred dis-
cussions based on convergent thinking 
may also take place in a productive 
manner; Harvey and Kou (2013) ex-
plain evaluation-centred discussions 
to be an important aspect of collec-
tive creativity, during which individu-
al ideas can be filtered and integrated 
into a group perspective, and novel 
ideas can be identified and built on. 
Goldschmidt (2016) associates diver-
gent thinking with unfocused ideation 
for the consideration of various aspects 
for a topic, and convergent thinking 
with focused ideation that evaluates a 
particular aspect for a topic. Both types 
happen in cycles of design moves, 
which are segments that reflect a unit 
of categorizable thought (Goldschmidt, 
2016). Each design move involves fore-
links, representing divergent thinking, 
and backlinks, to a lesser percentage, 
representing convergent thinking. As 
new ideas are being generated, earlier 
ideas are also considered and thus, new 
ideas are elaborated on with reference 
to past development.

Experienced designers typically 
search for solutions early within the 
design process, while still developing 
an understanding of the problem, ex-
plained as problem-solution co-evolu-
tion (Darke, 1984; Dorst & Cross, 2001; 
Lawson, 2000; Lawson & Dorst, 2009; 
Wiltschnig et al., 2013). This is seen in 
the group context as well. Stempfle and 
Badke-Schaub (2002) explain the think-
ing sequence of design teams as gener-
ating an idea, immediately followed by 
the evaluation of the idea and its accep-
tance if it is found satisficing, with the 
purpose of reducing complexity, and 
saving time and cognitive effort when 
facing incomplete information. 

Larey and Paulus (1999) explain 
that when groups arrive at a consensus 
during creative group discussions, they 
tend to restrict their focus of attention. 
Harvey and Kou (2013) explain this as 
the tendency of members to converge 
around those ideas found worth of pur-
suing, so that they can build on them. 
In group discussions, many ideas are 
produced (divergence), but for a lim-
ited number of topics (convergence) 
discussed for an extended time (Bouch-
ard et al., 1974; cited in Larey & Paulus, 
1999). This simultaneous use of diver-
gent and convergent thinking is an abil-
ity that designers develop in time (Tov-
ey, 2012), and requires that designers 
continuously frame and reframe how 
they see the world (Carroll et al., 2012).

 
2.3. Problem framing in creative 
group discussions

Problem framing is the determina-
tion of a frame through which design-
ers initially view the problem space and 
identify the core features to address 
(Cross, 2011; Dorst, 2011; Paton & 
Dorst, 2011; Schön, 1983). Once solving 
the problem as seen through the frame, 
designers move on to new frames they 
set for themselves. This process con-
tributes to their mental representation 
of the design problem (Björklund, 
2013), and the determination of pri-
orities early on in the process (Cross, 
2011). Naming of these priorities sup-
ports design moves and serves to bind 
together the fragments in a group dis-
cussion (McDonnell, 2018). Frame 
establishment takes place in the early 
design episode, where “what to design” 
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is decided upon (Stumpf & McDonnell, 
2002). The process takes place as: prob-
lem framing, naming issues to attend 
within the frame, generating moves 
towards a solution, and reflecting on 
the outcomes of these moves. During 
argumentation individual frames are 
shared within the team for carrying out 
moves and integrating reflection in the 
process (Stumpf & Mc Donnell, 2002). 
The team may at times generate con-
flicting frames. Then, during argumen-
tation persuasion and linguistic skills 
are used for sharing opinions, beliefs 
and values in creating the context. To 
overcome frame incompatibility, disso-
ciations take over, creative changes in 
the input are used, and established con-
cepts are separated into new ones. In 
settings where individual frames do not 
conflict, they converge towards a team 
frame (Stumpf & McDonnell, 2002). 
Successful frame establishment can af-
fect the design process and the quality 
of its outcomes positively (McDonnell, 
2018). Therefore, during design collab-
oration the team needs to be aware of 
the dominant frames that emerge, and 
reinforce them for their sustainment 
(Stumpf & McDonnell, 2002).

2.4. Difficulties of conducting 
creative group discussions

There are difficulties in conducting 
creative group discussions, such as find-
ing the right procedure to follow, man-
aging the group, documenting the ses-
sion, and making use of the outcomes. 
There are the risks of losing ideas if 
not well documented, or not exploring 
them to their full potential. The group 
dynamics may hinder the effective par-
ticipation of all, as production blocking 
may happen in the presence of other 
speakers (Paulus & Dzindolet, 1993), 
or the ideas of speakers may restrain 
the chain of thoughts of others lacking 
the required knowledge background 
(Paulus & Brown, 2007). Groups may 
divide into smaller ones carrying out 
separate discussions (Osborn, 1963). 
Sidestepping may occur (Kowaltowski 
et al., 2010), and discussion topics may 
diverge from the main problem area 
(Paulus et al., 1993). Participants may 
be reluctant in sharing ideas for com-
petitive reasons, or due to evaluation 
apprehension, which is the anxiety of 

being criticised (Osborn, 1963). There 
may be those who free-ride, relying on 
the effort of others in the group (Larey 
& Paulus, 1999; Osborn, 1963), or those 
who believe their contribution will be 
overlooked, explained as dispensability 
of contribution (Diehl & Stroebe, 1987). 
Conflicts and disagreements may arise 
within a group requiring resolution 
(Cross & Clayburn Cross, 1995; Kurtz-
berg & Amabile, 2001). Besides, the 
group’s performance level may remain 
at that of the member with least pro-
ductivity (Larey & Paulus, 1999).

2.5. Brainstorming as a creative 
group discussion method

In terms of the difficulties mentioned 
above, brainstorming is an effective 
method for creative group discussions, 
as it encourages the participation of 
all, and organises discussions towards 
a common goal. The method was in-
troduced by the advertising executive 
Osborn (1963) to facilitate creative 
thinking in groups, and is used for 
problem exploration, idea generation 
and decision making within a short 
time. The method expects the contri-
bution of a group of people from di-
verse backgrounds, and leads to a flow 
of ideas generated through associa-
tions triggered by discussions (Osborn, 
1963). The four rules characterising 
this method are ruling out criticism 
while ideas are being suggested; allow-
ing free-wheeling of discussions so that 
inspiring ideas can be offered; aiming 
for quantity of ideas, as quality ideas are 
expected to turn up among many gen-
erated; and striving for the combination 
and improvement of ideas offered in the 
session (Osborn, 1963). 

The effectiveness of brainstorming 
has often been subject to study par-
ticularly in the fields of psychology, 
collective creativity and organisation-
al behaviour. Many studies have re-
ported on the effects of subject per-
sonalities (Furnham & Yazdanpanahi, 
1995), procedure instructions (Paulus 
et al., 2011; Rietzschel et al., 2014), 
task description, performance self-as-
sessment of subjects (Diehl & Stroebe, 
1987), idea exchange (Paulus & Yang, 
2000), group goal-setting and feedback 
(Eisele, 2012), group effectiveness, idea 
selection (Faure, 2004), idea evaluation 
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(Putman & Paulus, 2009), and dura-
tion of sessions (Henningsen & Miller 
Henningsen, 2013). Such experimental 
studies are generally conducted in lab-
oratory settings, testing social factors 
affecting the discussions, among indi-
viduals, and members of nominal and 
interactive groups of small size (e.g. 
three or four members). 

A main issue of debate has been 
whether nominal (members work in-
dividually within a group) or interac-
tive (discussions take place between 
members) brainstorming works best in 
terms of quantity and quality of ideas. 
Experimental studies show that nomi-
nal brainstorming produces more ideas 
in number compared to interactive 
brainstorming, whereas others indicate 
that the quality of the ideas generat-
ed in interactive discussions are better 
(i.e. good, original, unique, creative, 
feasible) (Diehl & Stroebe, 1991; 1987; 
Harvey & Kou, 2013; Larey & Paulus, 
1999; Levine et al., 2015; McMahon et 
al., 2016; Paulus et al., 1993; Rietzschel 
et al., 2014; Rietzschel et al., 2006; Sut-
ton & Hargadon, 1996). An adopted ap-
proach for effective group discussions 
is following techniques that allow both 
interactive and nominal brainstorming 
(Faure, 2004; Osborn, 1963; Paulus, 
2000; Wodehouse & Maclachan, 2014). 
An incubation time carried out individ-
ually, during interactive group discus-
sions, allows the participants to retrieve 
discussed ideas from memory, combine 
them with ideas they generate, and feed 
them with their individual repertory of 
knowledge (Paulus & Brown, 2007). 

2.6. Brainstorming techniques
Throughout years, variants of the 

brainstorming method have been devel-
oped to ensure its effectiveness depend-
ing on the nature of the problem that 
is handled. Examples include the 6-3-5 
Method, Gallery Method (Pahl & Beitz, 
1996), Brainwriting Pool (Roozenburg 
& Eekels, 1995), Braindrawing (Gause & 
Weinberg, 1989), Crawford Slip Meth-
od, Delphi Method (Kowaltowski et al., 
2010), computer-mediated electronic 
brainstorming (Denis & Valacich, 1993) 
and Controlled Input Method (Wright, 
1998), aiming to overcome the negative 
effects of social factors, and production 
blocking in particular.

Following structured brainstorming 
procedures is known to result in more 
creative solutions compared to unstruc-
tured brainstorming procedures (Gray 
et al., 2019). Wright (1998) specifies 
that a casual approach to brainstorming 
may result in the loss of potential ben-
efits, and recommends the Controlled 
Input Method, which ensures that each 
member contributes to, and also docu-
ments the discussions. The method fol-
lows a procedure in which discussions 
are carried out in 11-minute rounds 
(Wright, 1998): the first member who 
speaks, has three minutes to make de-
sign suggestions, and produce sketch-
es if necessary, during which no other 
member can speak. In the following 
five minutes, the group members are 
allowed to speak without criticism and 
ask questions to develop the proposed 
ideas. A further three minutes are then 
given for members to process the dis-
cussions individually, taking notes and 
making sketches. This procedure is re-
peated for all members, after which the 
ideas are compiled from the notes.

The Controlled Input Method has 
been used occasionally for projects 
carried out in this graduate course for 
allowing both nominal and interactive 
brainstorming. Over time a variant of 
the method has been developed with 
the educational objectives of managing 
time, and encouraging verbal and visu-
al documentation. It is this variant that 
was used in the study presented in this 
paper (see Section 3.2.3).

2.7 Theoretical framework for 
effectiveness of brainstorming 
sessions

As seen from the literature, many 
studies have been conducted on effec-
tiveness in creative group discussions, 
associating with productivity in partic-
ular. Although many factors for effec-
tiveness been identified, few of these 
studies explain the design reasoning 
involved. Based on the literature re-
view, this paper accepts the effective-
ness of brainstorming sessions as pro-
ductivity owing to successful group 
establishment and frame establish-
ment. Group establishment is a result 
of the functions of: productive inter-
action in the past (Levine et al., 2015) 
with the same group, task interdepen-
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dence (Sutton & Hargadon, 1996) for 
knowing how the output is going to af-
fect the following steps of the process, 
and operationalization (Levine et al., 
2015) for performing realism within 
context in the discussions.  

A supportive group establishment 
occurs when the group members: have 
motivation and willingness to partici-
pate; are able to apply their skills and 
knowledge; show collaborative work-
ing abilities; share an understanding 
of the goal (McDonnell, 2012); are able 
to pick up on others’ lines of thought 
to build on earlier discussions (Gold-
schmidt, 1995); accommodate dis-
agreements for the progression of ideas 
(McDonnell, 2012); refrain from pre-
mature criticisms (Osborn, 1963); and 
carry out constant assessment in the 
form of situation evaluation (Harvey & 
Kou, 2013) and negotiation for design 
moves (McDonnell, 2012) for agree-
ment on issues to address and coher-
ence in the discussions. 

Frame establishment in an interac-
tive group discussion context is a result 
of the functions of: simultaneous use 
of divergent thinking and convergent 
thinking for coherence (Goldschmidt, 
2016; Menning et al., 2018; Tovey, 
2012); problem-solution co-evolution 
to reduce complexity, restrict focus of 
attention and save time and cognitive 
effort against incomplete information 
(Dorst & Cross, 2001; Lawson, 2000; 
Lawson & Dorst, 2009; Stempfle & 
Badke-Schaub, 2002; Wiltschnig et 
al., 2013;); problem framing for a col-
lective mental representation of the 
design problem (Cross, 2011; Dorst, 
2011; Paton & Dorst, 2011; Schön, 
1983); collective naming of what to 
design (Stumpf & McDonnell, 2002); 
and collective decision making on the 
issues to be addressed (McDonnell, 
2018). Consensus in these is desirable 
(Dong, 2005; Larey & Paulus, 1999), 
though agreement on all issues is not 
particularly required. Rather, the ob-
jective is coherence in the content, 
which may slightly diverge and even 
conflict towards alternative solution 
areas (Menning et al., 2018).

Successful group establishment and 
frame establishment facilitate high 
performance in problem exploration 
and idea generation in interactive and 

nominal group discussions. These per-
formances manifest in creative group 
discussions with reference to the diver-
sity of topics covered (divergence), ex-
tent to which topics are explored (con-
vergence), number of ideas generated 
(quantity), their relevance to the de-
sign problem (situatedness), and their 
usability in the following stages of the 
process (goal-orientedness). 

This paper argues that these man-
ifestations are a result of the design 
reasoning strategies used in the gener-
ation of creative group discussion con-
tent and the findings are examined ac-
cordingly. This theoretical framework 
makes it possible to bring a design 
reasoning perspective to effectiveness 
in creative group discussions, which is 
identified as a gap in the literature. The 
study that follows, investigates design 
reasoning in creative group discussions 
through this framework.

3. Methodology
Based on the above-described theo-

retical framework, a study was planned 
with the aim of investigating the effec-
tiveness of brainstorming in terms of 
frame establishment, resulting from 
collective design reasoning for produc-
tivity. The study involved the conduct of 
a nominal and interactive brainstorm-
ing session, and an in-depth analysis of 
the discussion documentation that con-
sisted of written notes and sketches pro-
duced by the 13 participants during the 
session on a total of 156 A4-size sheets. 
The research question was:
• How did collective design reason-

ing take place in the creative group 
discussions towards productivity?

3.1. Participants and setting
The session was carried out in an 

educational setting familiar to the par-
ticipants (the usual classroom for the 
course). The brainstorming session 
was attended by 13 graduate students 
all holding a bachelor’s degree in in-
dustrial design. There were eight fe-
male students and five male students. 
Ten were from Turkey, and three were 
from the Netherlands. Discussions 
were carried out in English. All having 
a background in industrial design edu-
cation, the 13 participants were accus-
tomed to carrying out creative group 
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discussions, which provided them the 
necessary method mindset (Daalhui-
zen et al., 2014). The participants had 
collective creativity experience in an 
earlier short project carried out for the 
same course and represented an estab-
lished group (Levine et al., 2015). The 
session was the initiating phase of a de-
sign process that the participants knew 
would continue for a period of time 
and participants were aware of the task 
interdependence (Sutton & Hargadon, 
1996). Besides, the systematic brain-
storming procedure called for con-
structive thinking styles that involved 
generating discussions and document-
ing them simultaneously in writing 
(constituting the data set for the study). 
These factors contributed to explaining 
the high performances of participants 
in terms of group establishment. 

3.2. Design problem
The brainstorming session was 

carried out for corrugated cardboard 
(CC) shelf ready packaging (SRP) 
solutions for baby food jars. Shelf-
ready packaging is a type of retail 
packaging for fast-moving consum-
er goods that has an extensive usage, 
covering transportation from manu-
facturer to retailer, where it is directly 
used for displaying product content on 
market shelves (Dujak et al., 2014; Ro-
manik, 2013). A typical SRP solution 
for baby food jars is shrink wrapped 
cardboard trays holding from six to 
twenty jars. The project brief called 
for design solutions that would make 
it easier for market staff to arrange 
shelves with jars, and for consumers 
to visually and physically access them. 

3.3. Brainstorming procedure
The session was moderated by the 

author. This involved the distribution 
of the project brief, a short discussion 
on the topic using images and exam-
ples of SRPs and baby food jars, dis-
tribution of the brainstorming pro-
cedure brief, explanation of the rules 
of brainstorming, and suggestions on 
what the participants can talk about 
(e.g. storing and displaying the prod-
uct, users, environment, materials, 
immediate ideas for design solutions, 
review of similar products). The re-
maining moderation was limited to 

starting the session, keeping time, and 
supervision in adhering to the brain-
storming rules. 

The procedure followed for the ses-
sion was a variant of the Controlled 
Input Method. In this variant proce-
dure, each round was given 5 min-
utes. The first speaking participant 
had three minutes to think aloud, 
make design suggestions, and pro-
duce sketches on the whiteboard if 
necessary, during which s/he carried 
out nominal brainstorming on the 
problem area, while the other partic-
ipants were not allowed to interrupt 
and silently took notes on distributed 
sheets. In the following two minutes, 
interactive brainstorming took place; 
the other participants were allowed to 
speak without criticism and ask ques-
tions to develop the proposed ideas, 
while processing the discussions as 
notes and sketches. This procedure 
was repeated for all members. As 
there were 13 participants, the session 
was held in 13 rounds. 

Participants sat randomly in a circle 
around a large desk; the first partici-
pant volunteered to speak for the first 
round, and the following rounds con-
tinued with the person on the right, 
until all participants took turns. As 
the moderator started time keeping, 
the first participant started thinking 
aloud, with no initial probe ques-
tion. At the end of three minutes, the 
moderator announced that the think 
aloud period had ended, and that the 
two minutes of interactive group dis-
cussion period had begun; then an-
nounced that these two minutes had 
ended, and the following round of 
three minutes for the next participant 
to think aloud had begun, and so on. 
Time was kept using a chronometer, 
and the duration was a total of 65 
minutes (13 participants x 5 minutes).

3.4. Data collection and nature of the 
data

A4 size sheets were distributed for 
participants to take notes and make 
simple sketches during the rounds of 
discussions. On each sheet was a chart 
containing three table columns titled 
“Summary”, “Comments and Criti-
cisms”, and “Notes and Suggestions”. 
Each participant would fill in a separate 
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sheet for each round of discussions. As 
the participants would not be taking 
notes in their own rounds, each was 
distributed 12 sheets. At the end of the 
session, 156 sheets were collected (13 
participants x 12 sheets) that included 
written statements and some sketches 
(Figure 1). 

The session documentation pro-
duced qualitative data comprised of 
verbal and visual notes taken on sepa-
rate sheets for each round, by the partic-
ipants listening to: 1) their peer thinking 
aloud during nominal brainstorming, 
and 2) the group discussions during 
interactive brainstorming. The nature 
of this data is not an exact recording of 
what was being said, but an account of 
the discussions individually processed 
by the participants. These documenta-
tion sheets included common accounts 
of think aloud statements followed by 
statements made during interactive 
discussions, and individual accounts of 
each documenting participant’s inter-
pretations and contributions (processed 
statements produced after individual 
verbal and non-verbal thought). 

3.5. Data analysis procedure
The data set was subjected to two 

consecutive analysis procedures car-
ried out by the author alone. The anal-
yses were planned to be both qualita-
tive and quantitative, looking at the 
formal qualities as well as content of 
the data. The goal of the analyses was 

to determine the origination, develop-
ment and finalization of the discussion 
segments, through which it would be 
possible to trace the collective design 
reasoning process.

3.5.1. First data analysis
The first analysis included qualitative 

thematic and content analyses (Krip-
pendorf, 2004; Savin-Baden & How-
ell Major, 2013). The aim of this initial 
analysis was to obtain insights into the 
group’s performance in content creation 
for problem exploration and idea gener-
ation. This required the identification of 
the discussion topics to assess the diver-
sity of issues addressed and the extent to 
which these issues were explored, and 
of the solution areas to assess the diver-
sity and quantity of solutions.

All written statements (404) were 
transferred into digital format using the 
Microsoft Excel program. The sketch-
es (81) were identified as depicting an 
idea (e.g. design solution, detail, mech-
anism), context (e.g. environment, 
user), or situation (e.g. opening, remov-
ing, stacking), and added to the list of 
statements as written descriptions. The 
resulting 485 statements were listed ac-
cording to the respective rounds, and 
also according to participants.

The lists were cross-examined using 
open coding to identify the discussion 
topics. The topic units identified from 
all the statements were categorised ac-
cording to problems put forth, issues 

Figure 1. A documentation sheet filled in the session (Round 10, Participant A).
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addressed, explanations made, exam-
ples given, users indicated, use envi-
ronments described, solutions offered, 
and further actions suggested. The 
statements for topic categories were 
then counted for frequency of men-
tion to display the importance that 
participants gave to them. The state-
ments were then distributed according 
to rounds for mapping topic, category 
and subcategory interdependence. The 
statements providing design solutions 
were further investigated for their de-
sign idea units, and these were the-
matically grouped into solution areas. 
This process required repeated reviews 
of the lists and reorganisation of the 
codes, towards a saturated thematic 
categorisation of the discussion con-
tent. The process ended with the de-
termination of discussion topics and 
solution areas.

3.5.2. Second data analysis
In order to reveal the design rea-

soning involved in the discussions, a 
second formal content analysis was 
planned for identifying the types of 
statements used in the documentation, 
and relating these types to the discus-
sion content. The aim was to identify 
the purpose of use of these statements 
and how they contributed to the pro-
gression of the discussions.

The 485 statements were re-ex-
amined for the formal qualities and 
sentence types, according to rounds. 
Among the statements were those of 
only one word, such as an exclamation 
adjective like “Interesting (Participant 
I, Round 2)” or a declaration noun 
like “Decoration (PE, R13)”. There 
were declarative non-finite clause 
statements, such as “Not to drop the 
packs (PF, R5)”. The majority of state-
ments were complete sentences, some 
long, such as the imperative sentence 
“A pack should include ingredient and 
amount that matches physical nutrition 
needs of baby (PH, R6)” and others 
short, such as the declarative sentence 
“Handles can be nice (PK, R3)”. There 
also were interrogative sentences, like 
“How many jars are carried in the bag? 
(PM, R8)”.

Types of statements were first iden-
tified on the list of rounds. This initial 
breakdown was cross-checked on the 

list of participants. This initial exam-
ination revealed four types of state-
ments, independent of sentence types 
and in terms of purpose, as remarks, 
objectives, problems and solutions. 
Following, statement types were cate-
gorised in a new list, with the rounds 
in which they were produced and the 
participants that produced them indi-
cated in columns. On this list, state-
ments were classified into discussion 
topics to reveal the differences of ex-
pression once the contents were the 
same. This helped refine the statement 
categories and identify subcategories 
based on how they were expressed, and 
what they indicated. The finalised lists 
were transferred back to lists of state-
ments according to rounds, ending 
with the identification of the types of 
statements used for the discussions by 
all participants in each round. The fi-
nal lists made it possible to identify the 
development trajectory of the problem 
frames, also displaying the origination, 
development and finalization of seg-
ments for each discussion topic. 

Overall, the analyses were iterative 
rather than linear, and the results of the 
first and second analysis procedures 
were cross-checked in structuring and 
refining the findings. Data analysis was 

Table 1. Topics of discussion and their sub-categories.



253

Collective design reasoning strategies used in a creative group discussion session for effectiveness

concluded when the categorizations 
for topics, solution areas, statement 
types and problem frames provided a 
coherent and saturated structure.

4. Findings
At the end of the analyses, seven 

main discussion topics, three solution 
areas, seven statement types, and two 
problem frames were identified.

4.1. Discussion topics
Two main themes were determined 

for the discussion content, dividing into 
seven topics, 22 categories and 45 sub-
categories (Table 1). The main theme of 
concept gathered the topics of packag-
ing (A), packaging content (B), material 
(C), and waste management (D), and 
the main theme of context gathered the 
topics of supermarket (E), home (F), and 
people (G). Table 2 shows the numbers 
of topic mentions in the 22 categories, 
and Figure 2 shows the distribution of 
the seven topics into rounds.

 The topic with the highest number 
of mentions was packaging, followed 
by the topic of supermarket. The top-
ics of packaging and packaging content 
were covered in all 13 rounds; super-

market and people were covered in 12, 
and material and waste management 
were covered in 11. The topic with least 
coverage was that of home, as this was 
used for supporting the exploration of 
secondary uses for the SRP. Discussions 
in five rounds covered all seven topics, 
discussions in six rounds covered six, 
one round covered five, and one round 
covered four topics. The rounds with 
the lowest numbers of topics covered, 
involved more converged discussions. 

The discussion content can be sum-
marised as follows. In Round 1, the 
speaking participant mentioned diffi-
culties she had as a former supermar-
ket employee, in preparing shelves by 
placing small products one-by-one, 
thus suggesting “multipacks” (packag-
ing with multiple products). In Round 
2, the speaking participant mentioned 
user experience, informing the group 
that baby food jars are generally bought 
in quantities and in different flavours. 
Hence, the packaging concept of “com-
bination multipacks” was raised and 
carried into the discussions. Discus-
sions on the topic of packaging included 
descriptions of SRP examples available 
in the market; protection of the packag-
ing content from factory to market; and 
modification possibilities for using the 
packaging during shopping, shelving, 
and storing.

Discussions on the topic of pack-
aging content included alternative jar 
shapes and sizes; space saving; stand-
ing out among competing brands; en-
suring visibility of jars; and providing 
product information for consumers. 

Table 2. Mention frequency of topics according to rounds.

Figure 2. Distribution of topics according to rounds.
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Discussions on the topic of material in-
cluded material properties; production 
standards for corrugated cardboard 
(CC); advantages and disadvantages of 
glass food packaging; providing sturdi-
ness of packaging; avoiding excessive 
usage of material; avoiding material 
wastage during shelf set-up; and avoid-
ing additional packaging material. 
Discussions on the topic of waste man-
agement included reuse possibilities of 
waste CC; recycling of the packaging 
materials; and deposits on boxes.

The supermarket context was depict-
ed as a competitive shopping environ-
ment where the person spends time 
in front of shelves to interact with the 
packaging. Discussions on the topic 
of supermarket included the logistics 
process of SRP; displaying the SRP 
and its content; and arranging shelves 
for accessibility, categorisation, and 
brand distinction. Discussions includ-
ed product marketing strategies such as 
displaying in original ways, and giving 
collectible gifts in the packs.

Discussions on the topic of home 
were on ways of storing the jars and 
space saving. Discussions on the topic 
of people included easing the stackabil-
ity of packs and arrangement of shelves 
for market staff; attracting the consumer 
who has limited time for shopping and 
is environmentally sensitive; and pro-
viding easy interaction for the user with 
the packaging for removing, carrying, 
and storing jars.

4.2. Solution areas
Three main themes gathering sev-

en solution areas were determined 
from the discussion content (Table 3). 
For the theme of packaging design, the 
solution area of features of the packag-
ing covered ideas for box-type pack-
aging for many jars; irregular-shaped 
packaging allowing removal of single 
jar; unusual box shapes for arranging 
jars in different ways; and boxes with 
openings to see the jar content inside. 
The solution area of features of the 
packaging components explored ideas 
for flaps, covers, handles and base, with 
solutions offered for structural rein-
forcement, stackability, jar protection, 
and jar stabilization.

For the theme of product marketing, 
the solution area of packaging concept 

covered ideas for combination multi-
packs with three to six jars, for daily 
or weekly nutrition; trial packs; packs 
that can be combined with other types; 
and fill-in-yourself packages. The solu-
tion area of graphical solutions on 
packaging and jar labels explored ideas 
for visibility of food type and product 
information; identifiability and brand 
competition; and food categorisation 
of jars on shelves. The solution area of 
sustainability concerns explored ideas 
for layout designs avoiding production 
and set-up waste; and reusing empty 
packaging for shopping and storing.

For the theme of modifiable packag-
ing, the solution area of modifying for 
packaging-related uses explored ideas 
for the modification of the packaging 
or its parts by the consumer during 
shopping, such as combining packs 
of different contents; removing empty 
parts of packaging; expanding a folded 
package to fill in with jars; and tear-
ing off part of pack to purchase in less 
amount. The solution area of convert-
ing into other uses explored ideas for 

Table 3. Solution areas and their sub-categories.

Table 4. Types of statements and their sub-categories with 
examples (Participant Code, Round No.).
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modifying empty packaging for differ-
ent uses such as decorations and time-
tables; and turning waste CC into toys 
such as houses and board games.

4.3. Statement types
Seven main statement categories with 

21 subcategories were identified for the 
485 statements as information, affirma-
tion, criticism, problem, objective, con-
cept, and solution (Table 4). Information 
statements were those providing infor-
mation on various aspects of the prob-
lem area. Affirmation statements were 
those indicating agreement on the input 
provided during discussions. Criticism 
statements were those bringing critical 
arguments to input requiring evalua-
tion. Problem statements were those 
identifying a problematic issue in an 
input. Objective statements were those 
suggesting a design direction to follow. 
Concept statements were those offering 
an idea to pursue for the design solu-
tion. Solution statements were those de-
scribing a tangible design solution.

From these statements, those indi-
cating information, problem and objec-

tive were taken as input (what partici-
pants provided as discussion content), 
those indicating affirmation and criti-
cism were taken as judgment (what par-
ticipants thought about discussion con-
tent), and those referring to a concept 
or solution were taken as output (what 
the participants generated as design 
ideas). How these statement categories 
distribute into the session was deter-
mined in order to display the change in 
the ratio of input, judgment and output 
statements according to rounds (Table 
5; Figure 3).

It was seen that the number of input 
statements was high in the first rounds 
and gradually dropped as the session 
progressed. On the other hand, the 
number of output statements was low 
in the first rounds, and increased as 
the session progressed. This indicates 
that to be able to generate ideas, the 
participants first provided input for the 
discussions. As the session progressed, 
context related input accumulated; 
therefore, participants were able to use 
a lesser number of input statements and 
instead generate a higher number of 
output statements. 

Judgment statements, on the oth-
er hand, were used at a regular level 
throughout the session. The highest 
number of judgment over input and out-
put statements was obtained in Round 
8 (r=0,68) indicating that evaluation 
dominated the discussions. In the fol-
lowing Round 9, the number of input 
statements increased, indicating an 
effort for reframing discussions. The 
lowest ratio of judgment over input 
and output statements was obtained in 

Table 5. Judgment over input and output 
statement numbers according to rounds.

Figure 3. Distribution of input, judgment and output statements according to rounds.
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the final Round 13 (r=0,22) indicating 
minimum level of evaluation. The high-
est numbers of output statements were 
generated in the final three rounds. 
Frame establishment, saturation of dis-
cussions, and anticipation of the end 
of the session may have played role in 
reaching a peak in idea generation.

4.4. Problem frames
Following, a timeline was prepared 

for displaying the interrelation be-
tween input and output statements 
offered by the speaking participants 
in the sequence of rounds (Figure 4) 
in order to identify the paths through 
which the problem frames developed. 
The timeline was cross-checked with 
the discussion topics produced for 
each round.

It was seen that the group adopted 
the two separate themes offered in the 
first two rounds of discussion and built 
on them as parallel frames. The pattern 
that appeared indicated that speaking 
participants began with providing input 
to the discussions, followed by output 
(10 out of 13 rounds). Based on content 
accumulation in the first three rounds, 
the speaking participant in Round 4 
generated solutions only, for the two 
frames. In Round 5 that followed, the 
speaking participant built on the con-
tent by providing input only. Starting 
from Round 5, five out of nine rounds 
contained input for both frames. In 
Round 8, input for another frame was 
offered, together with output respond-
ing to it. This attempt did not find sup-
port and the frame was discontinued 
once that round ended. The discussion 
pattern of input first, output next contin-
ued in the remaining rounds.

The analysis contributed to the trac-
ing of the patterns of topic, category and 
subcategory interdependence, reveal-
ing the following two problem frames. 

Frame 1) Re-usable Combo-multi-
packs: The consumer, who has limited 
time for shopping, identifies the pre-
ferred brand on shelf, locates the types 
of food from among the stacked packs, 
buys a ready combo-multipack or pre-
pares one at the supermarket and uses 
the packaging for the storage of jars at 
home. The packaging is returned to the 
market for a deposit, or can be reused 
as a personal baby food jar carrier. The 
prioritised objective of this frame was 
marketability.

Frame 2) Minimum Production 
Waste with Post-use Possibilities: The 
packaging is manufactured with mini-
mum production waste, transported to 
the market, stored on top of each oth-
er, placed on the shelves in special ar-
rangements, removed using a handle, 
carried home and stored. The pack-
aging has post-use possibilities in the 
home, and all materials involved are 
recyclable. The prioritised objective of 
this frame was sustainability.

Frame 1 found most coverage. In 
four rounds (6, 7, 9, 11), the generated 
output was a mixture of solutions that 
addressed both frames. In Rounds 6, 7 
and 11, input was related to Frame 1, 
but output combined ideas generat-
ed for both frameworks, with links to 
past ideas offered for Frame 2. In three 
other rounds (10, 12, 13), output ad-
dressed both frames separately. As this 
was towards the end of the session, it 
can be said that the established prob-
lem frames had matured, making it 
easier for participants to generate dis-
tinct solutions for each.

5. Discussion: Design reasoning 
strategies for effectiveness

The findings provided insights 
into the design reasoning strategies 
employed by the participants of the 
brainstorming session for content 

Figure 4. Interrelation between input and output statements in sequence.
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creation, problem exploration and 
idea generation, with reference to the 
productivity indicators of divergence, 
convergence, quantity, situatedness 
and goal-orientedness.

5.1. Content creation
Content creation was the efforts of 

participants in making relevant contri-
bution to the discussions by providing 
problem-related input and being active-
ly involved in the discussions. This ef-
fort was facilitated with the systematic 
procedure followed for brainstorming, 
expecting the contribution of all, and 
allowing both nominal and interactive 
brainstorming. The following strategies 
were identified for content creation.

5.1.1. Relevant contribution
Offering input to the discussions first, 

for the output to follow (situatedness): 
Participants set the grounds for ideas 
first; they supplied discussion content 
with information related to the problem 
context that could provide justifications 
for design ideas that followed, and also 
principles for assessing them. 

Providing individual interpretations 
based on diverse information sources 
(goal-orientedness): Participants made 
effort in diversifying the input they pro-
vided in each round, talking of different 
aspects of the design problem. These 
included descriptions, opinions, criti-
cisms, suggestions and enquiries relat-
ed to the problem area, in the form of 
personal experiences, observations, ac-
counts of knowledge on topic, and sce-
nario building.

5.1.2. Active participation
Reinterpreting the problem from in-

dividual perspectives (divergence): Each 
new round was an opportunity for the 
speaking participant to reinterpret the 
brief from own point of view and dis-
play own understanding of the problem 
in relation to the discussions made so 
far, setting context for the discussions of 
that round. 

Adopting a role for the type of contri-
bution made to the discussions (situated-
ness): Participants adopted roles (Cross, 
2011; Brereton et al., 1996) as they of-
fered input in each round, for the sake 
of the discussions. For example, while 
Participant A who volunteered to be-

gin the session in Round 1, contributed 
with her experience as an ex-supermar-
ket employee, Participant B in Round 
2 contributed with her observations of 
her sister who at the time had a young 
baby. Based on the direction of the dis-
cussions, Participant G in Round 7 felt 
the need to remind the group of pro-
duction constraints for cardboard pack-
aging. Participant H in Round 8 offered 
provocative ideas that she knew would 
stir up the discussions.

5.2. Problem exploration
Problem exploration was the ef-

forts that participants made in prob-
lem framing and problem naming, for 
ensuring that the discussions provided 
a complete picture of the context and 
situated the lines of thought, and the 
participants collectively identified prob-
lem frames and agreed early upon a 
main concept, thus setting grounds for 
relevant idea generation. The following 
strategies were identified for problem 
exploration.

5.2.1. Problem framing
Defining sub-problems to frame the 

problem comprehensively (divergence): 
Participants made effort in stepping 
out of the initial problem frame (su-
permarket) and varying the problem 
frames. For this, the problem area was 
broken down into sub-problems that 
included environments, props, people 
and functions, and that defined stag-
es of usage (i.e. manufacturing packs, 
storing and transferring packs, open-
ing and setting-up packs, arranging 
shelves, locating preferred products, 
reaching jars, preparing packs for 
purchase, transferring from super-
market to homes, storing, and man-
aging waste). Re-framing the problem 
through these sub-problems in new 
rounds allowed covering a comprehen-
sive product usage and life-cycle pro-
cess, and diversifying content input.

Revising discussions from earli-
er rounds (convergence): Every few 
rounds, participants made a review of 
the discussions, acknowledging prog-
ress in reference to ideas generated so 
far. This was done to check the direc-
tion of discussions and keep in track 
with the brief; and also, to review the 
ideas and pick those that could be 



ITU A|Z • Vol 19 No 2 • July 2022 • Naz A.G.Z. Börekçi

258

built on. This ensured continuity of 
the lines of thoughts and building of 
the frames. 

5.2.2. Problem naming 
Using complementary problem frames 

for exploring the problem area (diver-
gence): The session revealed two prob-
lem frames representing parallel lines 
of thought (Lawson & Dorst, 2009; 
Lawson, 2000). Frame 1 (packaging 
solutions for marketability) was more 
addressed within the session, as this was 
the main problem area defined for the 
brief. Frame 2 (packaging solutions for 
sustainability) was treated as comple-
mentary, and incorporated aspects of 
the problem area that seemed to require 
attention for a number of participants, 
but could not somehow integrate into 
Frame 1, therefore running in parallel 
instead of being discarded.

Collectively naming project objectives 
for a common understanding (goal-ori-
entedness): The design brief did not 
indicate any project objectives. It was 
seen that participants required the 
guidance of such higher principles 
(Cross, 2011) in order to help name 
the problems to be explored. The par-
ticipants collectively determined the 
project objectives successively (naming 
“marketability” half-way through, and 
“sustainability” towards the end), while 
building the problem frames in parallel 
from the start.

5.3. Idea generation
Idea generation was the effort that 

participants made in expanding the 
solution space by offering numerous 
and diversified ideas for design solutions 
that matched the problem frames. For 
this, participants strived for situating 
the design ideas within the two problem 
frames, and diversified the design ideas 
by decomposing and revaluating them 
as discussions progressed. Performance 
in idea generation made the productiv-
ity of the session more evident in terms 
of quantity. The following strategies 
were identified for idea generation.

5.3.1. Situating design ideas
Aiming for solutions while exploring 

the problem (goal-orientedness): Partic-
ipants were solution-oriented (Kruger 
and Cross 2006). They offered design 

ideas from the first round, based on 
problems that the speaking participant 
described, which in turn provided dis-
cussion material and helped participants 
in exploring the problem while generat-
ing solutions for it (problem-solution 
co-evolution).

Agreeing early on the main concept 
for a common goal (convergence): An 
evident strategy for idea generation was 
the early establishment of the main con-
cept of “combo-multipacks” in Round 
2. Participants readily adopted this con-
cept because they had already started 
idea generation in Round 1 (“multi-
packs for many jars”), and the speak-
ing participant in Round 2 had picked 
up on the ideas from a different aspect 
(“combination of jars with different in-
gredients”) adding further value. The 
willingness of participants in adopting 
this concept allowed them to frame the 
problem from their perspectives and of-
fer variations of this concept as ideas to 
elaborate on.  

Interrelating concept and context 
for idea generation (situatedness): Dis-
cussions were an interrelation of both 
context (e.g. environment, user, situa-
tion) and concept (e.g. multipack) in 
each round, which also made evident 
the exploration of the problem area 
together with the design solution. Par-
ticipants supported idea generation for 
the design concept with descriptions 
of the context, which helped situate 
the ideas, justify the reasons for offer-
ing them, evaluate them for alternative 
suggestions and improve them.

Using judgment to keep on track 
(convergence): Participants used judg-
ment in both problem exploration and 
idea generation. Judgment included 
affirmation (positive evaluation) as 
well as criticism. Individual documen-
tation of the discussions allowed to be 
critical for later on rather than imme-
diately speaking criticism out loud, 
and instead, constructively process 
the discussions. Therefore, during the 
interactive discussions that followed 
individual documentation, the group 
collectively built on ideas in reference 
to past discussions, and from time to 
time used mild criticisms for dead-
ends (e.g. design ideas for shelves), to 
keep on track with the design brief. The 
main project objectives (i.e. market-
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ability; sustainability) were the lead-
ing points of reference in judgment, 
among others (e.g. manufacturability, 
stackability, safety, accessibility).

5.3.2. Diversifying design ideas 
Decomposing the concept for gener-

ating alternative design solutions (di-
vergence; quantity): The main concept 
was decomposed into components (e.g. 
box, cover, flap, base, handle, inner sep-
arators) for exploration, leading to the 
generation of many ideas for packaging 
features. These partial ideas formed a 
pool from which to improve, transfer 
or combine into alternative design solu-
tions during discussions.

Running parallel lines of thought for 
extending the solution space (conver-
gence; quantity): Participants used the 
two problem frames simultaneously to 
follow through the development of di-
verse design ideas, complementarily 
and in reference to one another. This is 
known in design theory as using paral-
lel lines of thought (Lawson, 2000; Law-
son & Dorst, 2009). 

Reinterpreting out-of-the-frame ideas 
into frame-relevant ideas (situatedness; 
quantity): Participants showed determi-
nation in keeping within the problem 
frames. They refused to pursue an alter-
native track suggested more than half 
way through the session in Round 8 (i.e. 
elimination of packaging altogether; 
changing jar material and cap shape), 
but instead of eliminating the ideas 
offered in that round, they processed 
them into usable outcomes (e.g. detach-
able silicone jar caps transformed into 
detachable CC packaging for groups of 
jars). The frames ensured continuity of 
ideas with links to the past.

6. Conclusion: Design reasoning 
process in the session

This paper attempted to address a 
gap in the literature in explaining design 
reasoning in creative group discussions, 
by establishing a theoretical framework 
for interpreting the findings of analyses 
carried out on the documentation of a 
nominal and interactive brainstorming 
session. The aim of the analyses was to 
identify the strategies that contributed 
to the effectiveness of the brainstorming 
session. The framework set the grounds 
for interpreting the discussion content 

in identifying the design reasoning 
strategies used by the session partici-
pants, and explaining the collective de-
sign reasoning process that took place. 

The Controlled Input Method as the 
brainstorming technique used, required 
the structured participation of all par-
ticipants, allowed them to think aloud 
on the topic for which design solutions 
were sought, carry out nominal brain-
storming as well as interactive brain-
storming systematically, and use their 
judgment privately to process the dis-
cussions, supported with visual think-
ing, after which they could offer them 
interactively. This process has provided a 
rich documentation for the discussions, 
as they were filtered, processed and built 
on. A total of 15 design reasoning strate-
gies were identified, used by the session 
participants for content creation, prob-
lem exploration and idea generation. 
The design reasoning strategies helped 
to initiate and steer discussions, actual-
ize context-relevant idea generation, en-
sure continuity within problem frames, 
and constructively evaluate ideas, acting 
as factors for the effectiveness of the 
brainstorming session. 

The collective design reasoning pro-
cess of the brainstorming session de-
scribed in this paper can be explained 
as follows. As expected from the brain-
storming technique used, speaking 
participants began their rounds by 
contributing their partial knowledge 
and experience on the topic, and under-
standing of the design brief. These indi-
vidual interpretations acted as the var-
ious individual frames through which 
participants collectively extended the 
problem area. The participants showed 
tendency in first providing contextual 
input, then offering conceptual out-
puts, and this continued throughout the 
rounds. Adopting a solution-oriented 
approach, participants established and 
agreed upon the main concept early 
in the session, displaying convergent 
thinking. The concept was broken down 
into its components during discussions, 
in order to generate partial design solu-
tions, displaying divergent thinking. 
While doing so, participants explored 
the solutions based on context de-
scriptions and usage situations, which 
contributed to the construction of two 
alternative problem frames describing 
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life-cycles and usage processes for the 
final solutions. This in turn led to the 
identification of prioritized objectives 
forming grounds for the collective judg-
ment of ideas carried out regularly, and 
keeping discussions on track. The pro-
cess resulted in the generation of design 
ideas that concentrated on three major 
solution areas responding to these prob-
lem frames in the light of the prioritized 
objectives, thus making this an effective 
brainstorming session.
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