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Abstract. Long-standing wisdom holds that criticism is antithetical to effective brain-
storming because it incites intragroup conflict. However, a number of recent studies have
challenged this assumption, suggesting that criticism might actually enhance creativity in
brainstorming by fostering divergent thinking. Our paper reconciles these perspectives
with new theory and a multimethod investigation to explain when and why criticism
promotes creativity in brainstorming. We propose that a cooperative social context allows
criticism to be construed positively, spurring creativity without inciting intragroup con-
flict, whereas a competitive social context makes criticism more divisive, leading to
intragroup conflict and a corresponding reduction in creativity. We found support for this
theory from a field experiment involving 100 group brainstorming sessions with actual
stakeholders in a controversial urban planning project. In a cooperative context, in-
structions encouraging criticism yielded more ideas and more creative ideas, whereas in a
competitive context, encouraging criticism yielded fewer ideas and less creative ideas. We
replicated this finding in a laboratory study involving brainstorming in the context of a
union-management negotiation scenario, which allowed us to hold constant the nature of
the criticism. Taken together, our findings suggest that the optimal context for creativity in
brainstorming is a cooperative one in which criticism occurs but is interpreted con-
structively because the brainstorming parties perceive their goals as aligned.
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Creativity is so delicate a flower that praise tends to
make it bloom while discouragement often nips it in
the bud.

(Osborn 1948, p. 103)

Permission to critique, even criticize, can create an at-
mosphere of freedom and enhance the generation of
creative ideas.

(Nemeth et al. 2004, p. 367)
In almost every organizational setting, creative ideas
can benefit all parts of an organization to help it
achieve its goals (Woodman et al. 1993, Amabile et al.
2005). As such, the process of creativity has taken
center stage in research on organizational innovation
(Sauermann and Cohen 2010, Boudreau and Lakhani
2016, Keum et al. 2017). Group creativity in partic-
ular is fundamental for generating innovative ideas
(Sutton and Hargadon 1996, Paulus and Nijstad 2003,
Hargadon and Bechky 2006). An increasing number
of managerial tasks are accomplished by groups
(Woolley et al. 2010), and online platforms or large-
scale innovation contests that require group creativity

are becoming more prevalent (e.g., Jeppesen and
Lakhani 2010, Boudreau et al. 2011). For more than
60 years, themostwidespread approach to generating
creative ideas in groups has been the process of
“brainstorming” (Isaksen and Gaulin 2005, Coskun
and Yilmaz 2009, Putman and Paulus 2009, Lehrer
2012, Henningsen and Henningsen 2013), which is
defined as “a conference technique by which a group
attempts to find a solution for a specific problem by
amassing all the ideas spontaneously contributed by
its members” (Osborn 1963, p. 151).
The cornerstone of group brainstorming, as origi-

nally conceived by Alex Osborn in the 1940s (Osborn
1948), was freewheeling, nonjudgmental thinking,
which many believe is best achieved by explicitly pro-
hibiting criticism. For example, at the renowned product
design firm IDEO, observers noted that while em-
ployees were brainstorming ideas, a facilitator rang a
bell whenever a project team member criticized an-
other team member’s idea because of the firm belief
that unchecked criticism would undermine the quality
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of ideas (Kelley and Littman 2001). A similar belief
about the importance of prohibiting criticism during
idea generation persists in the field of negotiation, a
process of decisionmaking inwhich two ormore parties
communicate to resolve their opposing interests (Pruitt
1983). In negotiation, brainstormingwithout criticism
is widely prescribed to help parties generate creative
options for mutual gain (Fisher et al. 1991, Lewicki
et al. 1996, Susskind et al. 1996, Mnookin et al. 2000).

Because the absence of criticism is such a prevalent,
defining feature of brainstorming in organizational
contexts ranging from product design to negotiation,
it is striking that theorists nevertheless disagree about
whether criticism obstructs or improves creativity
(Goldenberg and Wiley 2011). One school of thought
warns that criticism can lead to interpersonal ten-
sions, such as evaluation apprehension (i.e., a fear of
negative appraisal), which can undermine group pro-
ductivity (Maginn and Harris 1980, Diehl and Stroebe
1987, Mullen et al. 1991). However, another set of
theorists postulate that criticism during brainstorming
can prevent groupthink and conformity, thereby en-
ablingdivergent thinking (Connolly et al. 1990,Nemeth
et al. 2004). We aim to reconcile these opposing
viewpoints by empirically testing whether the effect
of criticism on creativity in brainstorming depends on
context. Specifically, we examined the moderating role
of goal interdependence—that is, the extent to which
group members’ goals are compatible (fostering a coop-
erative context) versus oppositional (fostering a competi-
tive context; Deutsch 1949, 1973; see also Tjosvold 1998).

Our research contributes to organization theory in
two important ways. First and foremost, we reconcile
a long-standing debate in the brainstorming literature
about how criticism affects group creativity, quali-
fying the long-held conventional wisdom that criti-
cism should be ruled out during idea generation.
Although scholars have made many advances in
brainstorming research over the past few decades (for
recent reviews, see Paulus et al. 2016, Williams et al.
2016), almost no prior studies have directly tested
whether criticism should be encouraged or prohibited
(Litchfield 2008).

Second, our research contributes to negotiation
theory, because creativity plays a fundamental role in
the process of group problem-solving and conflict
resolution (Kurtzberg 1998, Wilson and Thompson
2014). Specifically, our research qualifies a prominent
theory in the negotiation field that brainstorming
without criticism facilitates the generation of creative
options for resolving disputes (e.g., Fisher et al. 1991,
Lewicki et al. 1996, Mnookin et al. 2000).

Should Criticism Be Discouraged or
Encouraged During Brainstorming?
Given the debate about the role of criticism in brain-
storming, one might expect there to be a large body of
empirical research investigating the effect of criticism
instructions on creativity in group brainstorming. Yet
very few studies have tested experimentally the effect
of encouraging versus prohibiting criticism in brain-
storming (Litchfield 2008); of those that do exist, their
findings contradict one another. For example, an early
yet frequently cited study by Weisskopf-Joelson and
Eliseo (1961) found that groups instructed to criticize
generated fewer ideas than did groups instructed to
remain noncritical (see also Parnes andMeadow 1959,
D’Zurilla and Nezu 1980). By contrast, a more recent
studybyNemeth and colleagues (2004, p. 369) showed
that brainstorming groups generated more ideas when
they were encouraged to “debate and even criticize
each other’s ideas” than when they were instructed to
avoid criticism.1

Another relevant line of research, although not on
criticism per se, compared the productivity of brain-
storming groups versus nominal groups (i.e., the same
number of individuals generating ideas by themselves).
The underlying assumption of group brainstorming
is that people in groups can contribute their expertise
and draw upon one another’s diverse perspectives
to collaboratively generate novel and useful ideas
(Osborn 1948, Nemeth and Wachtler 1983, Nemeth
1997, Page 2008). However, an abundance of research
demonstrates that groups of individuals working
together produce fewer and less creative ideas than
the same number of individuals working alone (Taylor
et al. 1958, McGrath 1984, Diehl and Stroebe 1987,
Putman and Paulus 2009). Several theorists assert
that this difference arises from the naturally occur-
ring criticism that transpires among members of a
group with diverse viewpoints, causing evaluation
apprehension and production blocking, which can
undermine group creativity (Maginn andHarris 1980,
Diehl and Stroebe 1987, Seta et al. 1991, Paulus and
Dzindolet 1993, Brown and Paulus 1996).
Research on criticism and negative feedback con-

ducted outside the group brainstorming context sug-
gests that criticism can lead to perceptions of conflict
(Baron 1988, Raver et al. 2012), which may have
negative consequences in a group setting. For example,
conflict may lead to weakened group solidarity (Seta
et al. 1991), a decrease in trust amongmemberswithin
the group (Paulus and Dzindolet 1993), and evalua-
tion apprehension (Maginn and Harris 1980, Diehl
and Stroebe 1987, Mullen et al. 1991, Camacho and
Paulus 1995).
On the other hand, an abundance of studies suggest

that intragroup conflict is not always detrimental for
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group performance and creativity (e.g., Simons and
Peterson 2000, Jehn and Bendersky 2003, De Dreu
2006, Bradley et al. 2012; for reviews, see Van Dyne
et al. 2002 and Rispens 2014). Under certain circum-
stances, intragroup conflict could lead to behaviors that
are positively associated with creativity or group per-
formance, such as revealing previously unshared in-
formation (London 1975, Postmes et al. 2001, Page
2008), engaging in counterfactual thinking (Wong
et al. 2010), and embracing paradoxical frames
(Miron-Spektor et al. 2011). Nemeth and Nemeth-
Brown (2003) theorized that minority dissent (i.e.,
expressing opposition to the majority opinion) should
be encouraged in group brainstorming because it fos-
ters divergent thinking (see also Asch 1956, Nemeth
1986). An environment in which opposing viewpoints
challenge one another might lead to “creative abra-
sion,”which in turncould foster innovation (Hirschberg
1999, Hill et al. 2014). For example, Connolly and
colleagues (1990) found that groups with a critical
confederate (i.e., a “devil’s advocate”) generatedmore
ideas than groups with a supportive confederate (see
also Janis 1972, De Dreu andWest 2001, Nemeth et al.
2001, Huang et al. 2015).

In short, very few studies and an abundance of
theory offer conflicting evidence and perspectives
regarding whether criticism should be encouraged or
discouraged in brainstorming. Encouraging criticism
may lead to interpersonal tensions that could hinder
creativity, yet encouraging criticism may also lead to
divergent thinking and thus greater creativity.

The Moderating Effect of Goal
Interdependence
The brainstorming literature does not clearly identify
under which circumstances criticism is beneficial
versus detrimental for group creativity. However,
research on intragroup conflict sheds some light on
this question.Many conflict scholars have argued that
the effect of intragroup conflict on group perfor-
mance is contingent on factors such as social context
(Bradley et al. 2012), conflict intensity (De Dreu 2006,
Farh et al. 2010,Weingart et al. 2015), and conflict type
(Jehn 1995, De Dreu and Weingart 2003, De Wit et al.
2012; for reviews, see Jehn and Bendersky 2003 and
Rispens 2014).

In a comprehensive integration of prior theories
and frameworks on conflict and performance, Tjosvold
et al. (2014) argued that conflict tends to be more
productive in mutually beneficial relationships. Of
particular relevance to groupbrainstorming, Tjosvold’s
(1998, 2008) theory of constructive controversy holds
that cooperative (versus competitive) contexts can
transform the effect of conflict on group performance.
Specifically, Tjosvold (1998) theorized that conflict

in a cooperative social context tends to be construc-
tive, involving open-minded discussion of diverse
perspectives (which Tjosvold calls “cooperative con-
flict”), whereas conflict in a competitive social con-
text is typically destructive, involving closed-minded
discussion and coercion (which Tjosvold calls “com-
petitive conflict”; see also Deutsch 1973, Lovelace
et al. 2001, Beersma and De Dreu 2005). Tjosvold’s
theory does not distinguish between conflict types
(see also De Dreu and Weingart 2003, De Wit et al.
2012, Carton and Tewfik 2016). Rather, what we refer
to in this paper as “intragroup conflict,” Tjosvold and
colleagueswould call “competitive conflict” (Tjosvold
et al. 2014), which has been found to be highly cor-
related with both task conflict (i.e., disagreements
over content) and relationship conflict (i.e., inter-
personal tensions; Jehn 1995, Tjosvold et al. 2006).
Of course, criticism is not the same as conflict; but

as mentioned earlier, criticism may give rise to con-
flict (Baron 1988), especially when criticism co-occurs
with competitiveness (Raver et al. 2012). In a study
of negative feedback (defined synonymously with
criticism; Baron 1988), Raver and colleagues (2012)
found that negative feedback paired with trait com-
petitiveness impeded individuals’ performance on a
complex taskbecause it led to attributions ofmalevolent
intent and blame, which can escalate perceptions of
conflict (see also Baron 1988, Kluger and DeNisi 1996,
Andersson and Pearson 1999). These findings suggest
that criticism (like conflict) may interact with com-
petitiveness to impede performance. Accordingly,
we reasoned that in group brainstorming, competi-
tiveness would be associated with negative attribu-
tions of criticism, leading to the potential for conflict
and an associated reduction in creativity, whereas
cooperativeness would allow criticism to be con-
strued more positively.
Whereas Raver and colleagues explored trait com-

petitiveness, our study examined competitiveness
brought about by the situation, drawing upon research
highlighting the importance of social context in group
creativity (e.g., George 2007, Goncalo and Duguid
2012, Zhou and Hoever 2014, Goncalo et al. 2015).
Specifically, we used Deutsch’s construct of positive
versus negative goal interdependence to operation-
alize situational cooperativeness versus competitive-
ness, respectively (Deutsch 1949, 1973). Positive goal
interdependence exists in a group when partici-
pants’ goalsare largely“promotively interdependent,”
meaning that members have compatible interests, a
situation that fosters a cooperative context. Negative
interdependence exists in a group when goals are
largely “contriently interdependent,” meaning that
members have opposing interests, a situation that
fosters a competitive context (Deutsch 1949, p.132; see
also Deutsch 1973).2
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In summary, extending previous research on conflict
and group performance, we predicted that goal inter-
dependence (i.e., whether the situational context is co-
operative versus competitive) would moderate the ef-
fect of criticism on creativity in group brainstorming.
Criticism in a competitive context is likely to be con-
strued negatively, triggering intragroup conflict and
undermining creativity. Conversely, criticism in a co-
operative context is likely to be construed positively (or
at least not as negatively), fostering divergent thinking
and spurring creativity without inciting intragroup
conflict. In other words, we hypothesized that goal in-
terdependence would moderate the mediating effect of
intragroup conflict on the association between criticism
and creativity.

Our theoretical model is depicted in Figure 1 and
summarized in the following three hypotheses:

Hypothesis 1. Goal interdependence (i.e., whether the con-
text for brainstorming is cooperative versus competitive)
moderates the effect of criticism on the number of ideas
generated during brainstorming.

Hypothesis 2. Goal interdependence moderates the effect
of criticism on the creativity of ideas generated during
brainstorming.

Hypothesis 3. The conditional effect of criticism on crea-
tivity is mediated by intragroup conflict.

Overview of Studies
We tested these hypotheses across two studies with
different settings and complementary methodologi-
cal strengths. Whereas most studies of brainstorming
involve undergraduate participants engaging in thought
experiments or considering topics of limited impor-
tance to their lives (Kavadias and Sommer 2009,
Goldenberg and Wiley 2011), Study 1 was a field
experimentwith a high level of ecological validity.We
were fortunate to have access to the planning process
of a controversial urban redevelopment project, which
enabled experimental manipulations of brainstorming
instructions provided to groups of actual stakeholders.

We also recorded each group’s interaction and coded
transcripts for the presence of intragroup conflict, our
proposedmediator, as well as the number and creativity
of ideas generated. Study 2 tested the generalizability of
ourmodel by exploring brainstorming in a different setting
(i.e., a negotiation), measuring a different kind of crea-
tivity, and using a different method for rendering the
context cooperative versus competitive. Specifically,
we gave laboratory participants a union-management
conflict scenario with the potential for a creative,
mutual-gain solution. This laboratory setting allowed
us to control for the nature of the criticism. In both
studies, we explored the moderating effect of goal
interdependence, hypothesizing that criticism in a
competitive context would result in less creativity,
whereas criticism in a cooperative contextwould result
in more creativity.

Study 1
Study 1 took place at a private university in the
Northeastern United States, where university ad-
ministrators were convening brainstorming sessions
regarding a plan for redesigning its urban campus.
This project involvedmany controversial issues, such
as the construction of affordable graduate student
housing, commercial development encroaching upon
academic spaces, and gentrification. An important
element of the public planning process was the gath-
ering of thoughts, feedback, and concerns from the
university and local community members, which in-
cluded university faculty, staff, and students, as well
as local residents, business owners, and other types
of employees.
The university hosted eight public forums, each

drawing 30–60 people, most of whom had a personal
stake in the outcome. We recruited participants from
these public forums and advertised using relevant
community group email lists and flyers. To qualify for
the study, an individual had to be at least 18 years of
age and either affiliated with the university, involved
in the planning process, or residing or working in the
affected urban area. Each participant received $25 for
their involvement in the study.

Method
Participants
Our prespecified stopping rule was 100 groups, a
number determined based on effect sizes from related
research. Given our design, this targeted sample size
would provide 80% power to detect a medium-sized
effect (Cohen’s d = 0.5) based on Cohen’s (1988)
classification. The number of participants per group
was determined by the number of sign-ups minus no-
shows, and subject to the constraint that each group
would have two to six members, resulting in a total
of 422 participants (203 males and 219 females).

Figure 1. Conceptual Model (Moderated Mediation)
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Of these participants, 176 were affiliated with the
university, of which 32% were undergraduates, 27%
were graduate students, 29% were staff, 11% were
alumni, and 1% were faculty. Of the 246 individuals
whowere not affiliated with the university, 45%were
residents of the affected neighborhoods and 41%
worked in the affected neighborhoods. The partici-
pants self-identified as white (67%), Asian (21%),
African American (13%), and/or Latinx (7%). One
group was dropped from the analysis because its
members failed to complete their surveys and re-
sponses could not be reconciled with certainty.

Design and Procedure
A researcher escorted participants to a room with a
large map and photographs of the development areas
as well as a table with a timer on it. The researcher
explained to the group members that they were to
brainstorm ideas for the university’s urban redesign
project and that their ideas would be shared with
university planners. Groups were instructed to list
their ideas on a flipchart.

The researcher then set the timer for 20 minutes
and left the room. A research assistant video recorded
and observed each brainstorming session through a
one-waymirror. After 20minutes, the researcher re-
entered the room and ended the brainstorming
session. Participants then individually completed a
postsurvey that assessed their perceptions of the ses-
sion and collected demographic information.

Experimental Manipulations
To manipulate criticism and goal interdependence,
we employed a 2 (criticism instructions) × 2 (goal
interdependence) between-group factorial design. In
the sections below, we describe our experimental
manipulations of criticism instructions and goal in-
terdependence, respectively.

Criticism Instructions Manipulation. All participants
were told, “Most research suggests that the best way
to come up with good solutions is to come up with
many solutions.” In the criticism-discouraged con-
dition, participantswere also told, “Experts have long
advised that criticism is bad for brainstorming, so
please be careful not to criticize anyone else’s ideas.”
By contrast, in the criticism-encouraged condition,
participants were instructed as follows: “Contrary
to conventional wisdom about brainstorming, most
recent studies about brainstorming suggest that you
should feel free to criticize each other’s ideas as you
list them on the flipchart” (cf. Nemeth et al. 2004).

Goal InterdependenceManipulation. Although the term
“brainstorming” typically refers to the process of idea
generation, nearly every creative problem-solving

model prescribes a first phase where ideas are gen-
erated and a second phase in which the ideas are
evaluated (Osborn 1963, Delbecq et al. 1975, Puccio
and Cabra 2010, Harvey and Kou 2013, Schuler 2015).
In theory, the idea-generation phase and the idea-
selection phase should be kept separate; but in practice,
the mere anticipation of an idea-selection phase can
overshadow the idea-generation process (see Harvey
and Kou 2013). When a group is tasked solely with
brainstorming ideas, without any expectation of subse-
quently evaluating them (e.g., in a focus group), group
members can engage in purely divergent thinking
(Guilford 1950). This situation creates a more coop-
erative context because all members of the group share
the same goal of generating as many ideas as possi-
ble, and therefore the interests of group members are
compatible. By contrast, in most organizational set-
tings, the ultimate goal of brainstorming is to deter-
mine a final solution, and idea generation serves
simply as a means toward that end (Mintzberg
et al. 1976). In those cases, group members at some
point must engage in convergent thinking; this
winnowing down of options can create a more com-
petitive context because often only one “best” solution
can be enacted (Cropley 2006; see also Hommel et al.
2011, Chermahini and Hommel 2012). Although
group members share the goal of convergence, reach-
ing consensus can be a highly conflictual process
(Susskind and Cruikshank 1987), particularly when
discussing real-world issues, because participants
often judge the quality of ideas based on their per-
sonal beliefs (Rietzschel et al. 2010). As such, con-
vergence when discussing real-world issues can pro-
voke serious differences of opinion (Graham 1977),
especially in diverse groups, because convergence
may engender competitionwhen different factions tend
to defend ideas suggested by their own group (Nishii
and Goncalo 2008).
Building on this theoretical distinction, we ma-

nipulated goal interdependence by assigning each
brainstorming group’s goal as being either to invent
options for its own sake or to invent options with
the ultimate objective of determining a single course
of action. In the cooperative condition, participants
were instructed simply to generate options, whereas
in the competitive condition, participants were in-
formed that after generating options theywould need
to “agree upon one idea from the list your group
generates to be emphasized above all the others when
we share your group’s ideas.”

Pretest
A pretest was conducted to verify that the additional
instructions given to participants in the competitive
condition would be construed by participants as
making the situation more competitive. A sample of
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313 participants on Amazon’s Mechanical Turk read
a verbatim transcript of the basic instructions and
thenwere asked to indicate if they thought the additional
instructions (i.e., to “agree upon one idea”) would lead
to“more competition,” “more cooperation,” orwould
have “no effect.” Roughly two-thirds (65.7%) of par-
ticipants indicated that the additional instructions
would lead to more competition, χ2 (2, N = 313) =
165, p < 0.001.

Dependent Variables
While the session was in progress, a researcher (ob-
serving through a one-way mirror) counted the
number of ideas generated (i.e., fluency; see Diehl
and Stroebe 1987, Paulus et al. 2011). To assess
interrater reliability, a second research assistant blind
to hypotheses also watched a subset of sessions and
counted the number of ideas. A two-way mixed, single-
measure intraclass correlation coefficient (ICC;McGraw
and Wong 1996) was found to be in the acceptable
range, ICC = 0.79 (Cicchetti 1994), indicating that
ideas were counted consistently across coders.3

To assess the creativity of ideas generated in each
group, we used the Consensual Assessment Tech-
nique (CAT), which asserts that the best measure of
creativity is the combined assessment of experts in the
field based on their tacit personal meanings of crea-
tivity (Amabile 1982). The CAT has been validated
in a wide range of contexts (Hennessey and Amabile
2010) and is sometimes called the “gold standard” in
measuring creativity because it is not dependent on
any theoretically derived definition and it mirrors
the way people judge creativity in the real world
(Baer 2010a). Six judges with expertise in urban
planning, design, and community development in-
dividually ranked and then rated the creativity of
each group’s ideas using a scale from 1 (“least crea-
tive”) to 6 (“most creative”; cf. MacKinnon 1962,
Domino 1974, Sobel and Rothenberg 1980, Amabile
1982, Hennessey et al. 2011). All judges were pro-
fessionals with advanced degrees in urban planning
working in public or private agencies and were blind
to hypotheses and experimental condition. To test the
reliability of their ratings, we assessed all intercor-
relations among the six judges. Using the Spearman-
Brown formula, we determined that the overall re-
liability was 0.90. We also examined the creativity of
each group’s most creative idea (cf. Girotra et al.
2010). Hypothesis tests using this variable yielded
the same conclusions as those using the average
creativity variable, so we present only average crea-
tivity for the sake of brevity.4

Manipulation Check
As a check of our experimental manipulation, we
asked on the postsurvey, “How much criticism took

place during your group’s interaction?” Participants
responded on a scale ranging from 1 (“none at all”) to
5 (“a great deal”).

Control Variables
Prior research suggests that certain other demographic
and relational factors can promote or inhibit creativity
and, if unmeasured, might suppress findings or lead to
spurious results. Therefore, for potential use as control
variables, we assessed additive effects of sex, age, and
level of education (Karnes et al. 1961, McCabe 1991,
Simonton 2000, Baer and Kaufman 2008, Clark 2008).
Prior research also suggests an association between
affiliation and creativity (Uzzi and Spiro 2005, Perry-
Smith 2006, Baer 2010b), so we assessed whether
groupmembers knewone another. Finally, group size
was an important control variable because prior re-
search found that the number of group members is
positively associated with fluency—that is, the number
of ideas generated (Bouchard and Hare 1970, Gallupe
et al. 1992, Coskun 2011).

Results
Descriptive Statistics and Bivariate Associations
The average number of ideas generated by each group
was 18.8 (SD = 5.73), and the average creativity of
each group’s outputwas 3.15 (SD = 1.25). Examples of
the most and least creative ideas can be found in the
online appendix (Table A1), along with descriptive
statistics and bivariate associations among all vari-
ables (Table A2). Consistent with past research on
brainstorming (Bartis et al. 1988, Paulus et al. 2011),
there was a significant correlation between measures
of quantity and quality—that is, the number of ideas
generated by a group was positively associated with
the average creativity of the group’s ideas, r(99) =
0.49, p < 0.001. The number of ideas generated was
also positively associated with the number of par-
ticipants in the group, r(99) = 0.40, p < 0.001 (see
Bouchard and Hare 1970) and with the presence of
prior affiliation among group members, r(99) = 0.26,
p = 0.010 (see Uzzi and Spiro 2005, Perry-Smith 2006,
Baer 2010b) but negatively associated with the edu-
cation level of groupmembers, r(99) = −0.22, p = 0.028
(where past findings have been mixed; see Fasko
2001, Shalley and Gilson 2004, Shaheen 2010). Fi-
nally, prior affiliation predicted average creativity,
r(99) = 0.23, p = 0.023 (see Baer 2010b).

Control Variables
Based on prior theory and on the bivariate associa-
tions reported above, we controlled in all subsequent
analyses for the number of participants in the group
(Bouchard and Hare 1970), the presence of prior af-
filiation (Uzzi and Spiro 2005, Perry-Smith 2006,
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Baer 2010b), and the education level of group mem-
bers (Fasko 2001).

Manipulation Check
We first checked the effectiveness of our manipula-
tion of criticism. We applied analysis of covariance
(ANCOVA) to perceived criticism, with our criticism
and goal interdependence manipulations as inde-
pendent factors. As expected, we found that groups
encouraged to criticize one another’s ideas had higher
levels of perceived criticism (M = 1.86, SD = 0.49) than
groups discouraged from engaging in criticism (M =
1.47, SD = 0.55), F(1, 92) = 12.3, p = 0.001, η2p = 0.12.
Neither the main effect of goal interdependence nor
the interaction between criticism and goal interde-
pendence was significant in predicting perceived
criticism, Fgoal interdependence (1, 92) = 0.50, p = 0.48, η2p =
0.00; Fcriticism × goal interdependence (1, 92) = 0.46, p = 0.50,
η2p = 0.00.

Tests of Hypotheses
To test our moderation hypothesis regarding the
number of ideas (Hypothesis 1), we applied ANCOVA
to the number of ideas generated, with criticism and
goal interdependence as independent factors. Sup-
porting Hypothesis 1, the predicted criticism × goal
interdependence interaction was significant, F(1, 92) =
5.77, p = 0.018, η2p = 0.06. As illustrated in Figure 2,
groups in the cooperative condition generated more
ideas when criticism was encouraged (M = 20.7, SD =
5.92) than when criticism was discouraged (M = 17.9,
SD = 6.01, p = 0.022), whereas groups in the com-
petitive condition generated fewer ideas when criti-
cismwas encouraged (M = 16.7, SD = 5.74) than when

criticism was discouraged (M = 19.8, SD = 4.43, p =
0.022). Neither the main effect of criticism nor the
main effect of goal interdependencewas significant in
predicting the number of ideas, Fcriticism(1, 92) =
0.01, p > 0.250, η2p < 0.01, Fgoal interdependence(1, 92) =
2.28, p = 0.135, η2p = 0.02.5

To test our moderation hypothesis regarding the
creativity of ideas (Hypothesis 2), we appliedANCOVA
to the judges’ creativity ratings, with criticism and
goal interdependence as independent factors. Sup-
porting Hypothesis 2, the predicted criticism × goal
interdependence interaction was significant, F(1, 92) =
4.12, p = 0.045, η2p = 0.04. As shown in Figure 3, groups
in the cooperative condition generated ideas that
were more creative on average when criticism was
encouraged (M = 3.50, SD = 1.15) than when criticism
was discouraged (M = 3.13, SD = 1.24, p = 0.018),
whereas groups in the competitive condition gener-
ated ideas that were less creative on average when
criticism was encouraged (M = 2.77, SD = 1.45) than
when criticism was discouraged (M = 3.30, SD =
1.02, p = 0.061). Neither the main effect of criticism nor
the main effect of goal interdependence was significant
in predicting the creativity of ideas, Fcriticism(1, 92) =
0.00, p > 0.250, η2p < 0.01, Fgoal interdependence(1, 92) =
2.35, p = 0.128, η2p = 0.02.

Intragroup Conflict as a Mediator
To measure intragroup conflict, we transcribed all
brainstorming sessions and then coded the tran-
scripts using participants on Amazon’s Mechanical
Turk.6 A sample of 840 participants was recruited
such that each transcript could be coded by 10 re-
spondents whowere blind to condition and hypotheses.

Figure 2. Number of Ideas Generated as a Function of
Experimental Condition (Study 1)

Note. Error bars represent ± 1 standard error of the mean.

Figure 3. Average Creativity of Ideas Generated as a
Function of Experimental Condition (Study 1)

Note. Error bars represent ± 1 standard error of the mean.
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For each transcribed utterance, respondents were asked
to indicate whether that utterance contained “any ex-
pression of conflict among groupmembers, nomatter
how subtle.” Utterances coded as conflict tended to
be disputes over whether a change would be bene-
ficial or detrimental for the neighborhood—for ex-
ample, “No! There used to be one.No banks! There are
so many banks here.” (Transcript #123). To test the
reliability of conflict counts, we assessed all intercor-
relations among the 10 respondents for each transcript.
Using the Spearman-Brown formula, we calculated the
overall reliability to be 0.91. This procedure enabled us
to generate a reliable variable indexing the number of
intragroup conflicts per group.7

To investigate whether intragroup conflict medi-
ates the conditional effect of criticism on creativity
(Hypothesis 3), we conducted amoderatedmediation
analysis using an SPSS macro (PROCESS, Model 59)
designed by Hayes (2013). In this model (depicted in
Figure 1), we included criticism as the predictor
variable, intragroup conflict as themediator, and goal
interdependence as the moderator. In the competitive
condition, the indirect effect of criticism on creativity
was significant, B = −0.35, 95% CI [−0.84, −0.07]. By
contrast, in the cooperative condition, the indirect
effect of criticism on creativity was not significant, B =
0.02, 95% CI [−0.06, 0.33]. Comparing these two in-
direct effects, the index of moderated mediation was
significant, B = −0.37, 95% CI [−0.89, −0.05], indi-
cating that goal interdependence moderated the
mediation effect of intragroup conflict, supporting
Hypothesis 3. As can be seen in Figure 4, in the

competitive condition, the encouragement to criticize
was associated with more intragroup conflict, which in
turn was associated with less creativity. By contrast, in
the cooperative condition, the encouragement to criti-
cize was not significantly associated with intragroup
conflict and intragroup conflict was not significantly
associated with creativity.

Discussion
When brainstorming was conducted in a cooperative
context, instructions encouraging criticism resulted
in 16% more ideas and in ideas rated as 17% more
creative than did instructions discouraging criticism.
However, when brainstorming was conducted in a
competitive context, encouraging criticism resulted
in 16% fewer ideas and in ideas rated as 23% less
creative. These results support our predictions that
the effect of criticism instructions on creativity in
group brainstorming depends onwhether the context
for group brainstorming is cooperative or competitive.
Further, our analysis of transcripts suggests that

intragroup conflict played an important role in these
effects, statistically mediating the negative relation-
ship between the encouragement of criticism and
creativity in the competitive condition but not in the
cooperative condition. In the competitive condition,
the encouragement of criticism led to more intra-
group conflict, which in turn led to ideas that were
less creative, whereas in the cooperative condition,
the encouragement of criticism was not significantly
associated with intragroup conflict and intragroup
conflict was not significantly associated with creativity.
Although the findings of Study 1 provided support

for all aspects of our theoretical model, we note
two potential shortcomings. While one of the strengths
of Study 1 was its ecological validity, the real-world
setting made it impractical to hold constant the types
of criticism employed across groups. Therefore, it was
not possible for us to determine whether the diver-
gent effects of criticism were due to differences in
how criticismwas conveyed or how it was construed.
As detailed below, we address this shortcoming in
Study 2 by holding constant the nature of the criticism.
Another shortcoming in Study 1 was the blunt

measure of intragroup conflict. Although Tjosvold and
colleagues (2014) argued that most people equate
conflict with competitive conflict, we wanted to in-
vestigate exactly how divergent construals of criti-
cism map onto cooperative and competitive conflict.
Therefore, in Study 2, we pretested our experimental
manipulation to examine whether goal interdepen-
dence gives rise to constructive versus destructive
criticism, which in turn gives rise to open-minded
thinking and consideration of diverse perspectives
(i.e., cooperative conflict) versus close-minded think-
ing and coercion (i.e., competitive conflict).

Figure 4. Results of Moderated Mediation Analysis
(Study 1)

*p < 0.10; **p < 0.05; ***p < 0.01.
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Study 2
Study 2 extends the findings of Study 1 in two im-
portant ways. First, we conducted a controlled lab-
oratory study to ensure that all participants in the
criticism condition would receive the same criti-
cism, thereby addressing an alternative explanation
in Study 1. Second, to improve the generalizability
of our findings, we explored whether our hypothe-
sized interaction effect would replicate in a different
setting (i.e., a negotiation), with a different measure
of creativity, and with a different experimental ma-
nipulation of goal interdependence.

The setting for Study 2 was a union-management
conflict scenario. Negotiation scholars have long ar-
gued that creativity plays a fundamental role in
successful negotiation (Raiffa 1982, Lax and Sebenius
1986, Bazerman and Neale 1992, Kurtzberg 1998).
Without flexible, creative problem-solving, negotia-
tors tend to be biased in their construal of conflict
situations as representing a fixed pie (Schelling 1960,
Bazerman and Neale 1992, Thompson and Hrebec
1996, Thompson 2012). Yet, thinking outside the
box sometimes reveals nonobvious, “Eureka!”-type
solutions that enlarge the pie (Wilson and Thompson
2014). Consequently, the practice of brainstorming
has long been advocated as a technique to help ne-
gotiators generate creative options for mutual gain
(e.g., Fisher et al. 1991).

One prominent method for creating value in ne-
gotiation involves contingent contracts (Bazerman
and Gillespie 1999, Moffitt 2004). The basic premise
of a contingent contract is that differences in forecasts
or predictions about the future represent opportu-
nities for value creation. For example, in an em-
ployment negotiation, a job candidate might have
high confidence in his or her ability to generate
revenue for the company, whereas the recruiter may
have doubts, leading to an impasse over how much
the job candidate should be paid. Yet a contingent
contract could potentially break the impasse by us-
ing the difference in forecasts to create value. For
example, the candidate might agree to a lower rate
of base pay combined with a bonus or commission
structure that rewards high performance. In the end,
a contingent contract might not always provide the
best outcome for the focal party; but in many cases, it
allows agreements to occur where they otherwise
would not be feasible. As such, contingent contracts
represent a fundamental mode of problem-solving in
negotiation; they are nonobvious solutions that re-
quire creative, outside-the-box thinking (Thompson
2012, Wilson and Thompson 2014).

In Study 2, we provided participants with a ne-
gotiation scenario where it was possible for them to
invent a contingent contract to create value for both

parties. We assessed their creativity as a function
of whether participants spontaneously generated an
idea involving a contingent contract. Using this bi-
nary criterion as our measure of creativity allowed
us to assess a different kind of creativity measure
than that used in Study 1, thereby adding to the
generalizability of our findings. Creativity scholars
have long argued that there are two main types of
creativity tests. “Divergent-thinking tests” measure
ideation fluency, or the number of different solu-
tions to a particular question or prompt, whereas
“convergent-thinking tests” measure creativity by
presenting a problem where there is only one “right”
answer (Guilford 1968, p. 8). The dependent variables
in Study 1 assessed divergent thinking, whereas the
dependent variable in Study 2 measured conver-
gent thinking.
Our experimental manipulation of goal interde-

pendence was also designed to test the generaliz-
ability of our findings. Whereas in Study 1 we varied
the brainstorming group’s ultimate goal (i.e., idea
generation only in the cooperative condition versus
idea generation plus evaluation in the competitive
condition), in Study 2 we varied the composition of
the brainstorming group, with brainstorming oc-
curring either among parties on the same side of the
conflict (the cooperative context) or on opposite sides
of the conflict (the competitive context).

Method
Participants
Our sample consisted of 402 participants recruited
from Amazon’s Mechanical Turk (52% female) and
paid the equivalent of $7.50 per hour.8 Given our
design, this sample size would provide 80% power to
detect a small tomedium-sized effect (Cohen’s d= 0.3)
based on Cohen’s (1988) classification.

Design and Procedure
Participants read a scenario describing a wage dis-
pute between union and management, told from
the perspective of the union. Underlying the dis-
pute over wages was a fundamental disagreement
in forecasts. The union representative believed that
company profits would go up, whereas the man-
agement believed that profits would go down.

Experimental Manipulations
In this study, goal interdependence was manipulated
through the composition of the group purportedly
doing the brainstorming. In the cooperative condi-
tion, participants were instructed to imagine that the
brainstorming session was taking place in a two-person
group comprised of themselves plus a member of their
own side (i.e., “a fellow union representative”),
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whereas in the competitive condition, participants were
instructed to imagine that the brainstorming was
taking place in a two-person group comprised of
themselves plus a member of the other side (i.e., a
“management representative”). In all experimental
conditions, participants were told to imagine that they
themselves had already suggested a 10% wage in-
crease for all workers. In the criticism condition,
participants were informed that the other individual
(union or management) in their brainstorming group
had responded with the following criticism: “Your
idea doesn’t take the management’s perspective into
consideration.Management believes profits are likely
to go down.” This criticismwas carefullyworded so that
itwould not add any new information beyondwhatwas
already stated in the initial scenario. In the no-criticism
condition, participants did not receive any criticism.
After reading the scenario, the task for participants was
to brainstorm options for how to settle the dispute.

Pretest
A pretest was conducted to verify that our manipu-
lation of goal interdependence would have the
intended effects on participants’ perceptions and
attitudes. A sample of 270 participants on Amazon’s
Mechanical Turk (separate from the main Study 2
sample) were randomly assigned to read either the
competitive scenario (i.e., brainstorming with “the
management representative”) or the cooperative sce-
nario (i.e., brainstorming with “a fellow union rep-
resentative”). As a goal interdependence manipula-
tion check, we asked participants to characterize the
context on a scale ranging from 1 (“highly competi-
tive”) to 7 (“highly cooperative”). As expected, being
in the competitive (versus cooperative) condition was
strongly associated with perceiving the context as more
competitive (versus cooperative), r = 0.383, p < 0.001.

We also presented the criticism language to the
pretest sample and administered a scale to measure
the extent to which respondents construed the criti-
cism as destructive versus constructive. The items
were adapted from the Attributions of Criticism Scale
(Allred and Chambless 2013, 2014). Because we were
interested in the balance between whether the criti-
cism was construed as destructive versus construc-
tive, we examined the ratio of destructive criticism
(e.g., “He/she was trying to hurt or have a negative
impact on you”) to constructive criticism (e.g., “He/
she has your best interests at heart”). As expected,
being in the competitive (versus cooperative) con-
dition was strongly associated with a tendency to
construe the criticism as more destructive (versus
constructive), r = 0.349, p < 0.001.

Additionally, we had participants rate the inter-
action between themselves and their fellow brain-
stormer on a survey of cooperative and competitive

conflict (Alper et al. 2000). As expected, construing
the criticism as more destructive was associated with
competitive conflict (i.e., close-minded thinking), r =
0.624, p < 0.001, whereas construing the criticism as
more constructive was associated with cooperative
conflict (i.e., open-minded thinking), r = 0.594, p< 0.001.
Finally, we conducted two mediation analyses us-

ing the PROCESS macro (Model 4; Hayes 2013), with
experimental condition as the predictor variable, con-
flict ratings as the dependent variable, and destructive
(versus constructive) criticism as the mediator. The in-
direct effect of the experimental condition (com-
petitive versus cooperative) on conflict ratings was
significant both for competitive conflict, B = 0.24,
95% CI [90.14, 0.35], and for cooperative conflict,
B = −0.31, 95%CI [−0.45, −0.20]. This finding suggests
that the context for brainstorming is associated with
how criticism is construed, which in turn is associated
with whether participants anticipate closed-minded
discussion and coercion (i.e., competitive conflict)
versus open-minded discussion of diverse perspec-
tives (i.e., cooperative conflict).
Taken together, findings from the pretest con-

firmed that we could use our manipulation of goal
interdependence in Study 2 with confidence. More
specifically, the pretest suggested that in Study 2
(1) being paired with a brainstorming partner on
the same side of the negotiation would be perceived
as a cooperative context, whereas being paired with
a brainstorming partner on the opposing side of
the negotiation would be perceived as a competitive
context; (2) the same criticism is likely to be construed
as more destructive (versus constructive) by partici-
pants in the competitive condition than by participants
in the cooperative condition; finally, (3) construing
criticism as more destructive (versus constructive) me-
diates the relationship between a competitive (versus
cooperative) context and competitive (versus coopera-
tive) conflict.

Dependent Variables
Similar to Study 1, our dependent variables were the
quantity and creativity of ideas generated. However,
in this study, we used a convergent measure of cre-
ativity, so our primary dependent variable was
whether participants spontaneously mentioned a
contingent contract in at least one of their ideas.

Results
Identifying Contingent Contracts
The 402 participants generated a total of 1,676 ideas
(averaging 4.17 ideas per participant; SD = 2.55). To
identify contingent contracts, the first author exam-
ined a randomly selected subsample of 500 ideas (blind
to condition) and indicated in each case whether the
idea included any mention of a contingent contract.

1265
Curhan, Labuzova, and Mehta: Cooperative Criticism
Organization Science, 2021, vol. 32, no. 5, pp. 1256–1272, © 2021 INFORMS



Of these 500 ideas, 450 were fed into a computer to
“train” a natural language processing and machine
and learning computer algorithm in how to code for
contingent contracts. We then used the remaining
50 ideas to test the reliability between categoriza-
tions made by the human versus categorizations
made by the computer. Classifications made by the
computer matched the human classifications 96% of
the time; Cohen’s κ was 0.78, which is considered to
be in the “substantial” range (Landis and Koch 1977).
Examples of responses with and without contin-
gent contracts can be found in the online appendix
(Table A3).

Hypothesis Testing
Our two dependent variables were the number and
creativity of ideas. To examine the number of ideas
(Hypothesis 1), we applied ANOVA to number of
ideas with criticism (yes/no) and goal interdepen-
dence (cooperative/competitive) as independent fac-
tors. We found no significant main effects or interac-
tions, all ps > 0.55. However, when we examined the
creativity of ideas (Hypothesis 2), the results were
consistent with our moderation hypothesis. As il-
lustrated in Figure 5, the proportion of participants
mentioning at least one contingent contract in the
cooperative condition was higher when the scenario
included criticism (M = 0.33, SD = 0.47) than when
the scenario did not include criticism (M = 0.15, SD =
0.36, p = 0.037), whereas in the competitive condi-
tion, the proportion was slightly lower with criti-
cism (M = 0.20, SD = 0.40) than without it (M = 0.24,
SD = 0.43), although this latter difference was not

significant (p> 0.10).We applied logistic regression to
the likelihood of mentioning a contingent contract,
with criticism, goal interdependence, and the inter-
action between criticism and goal interdependence
as independent factors. Supporting Hypothesis 2, the
interaction between criticism and goal interdepen-
dence was significant, β = −1.286, p = 0.009, indicating
that the effect of criticism on creativity depended on
whether the context for brainstorming was cooper-
ative or competitive.

Discussion
Results of Study 2 yielded a replication of the inter-
action effect between criticism and goal interdepen-
dence and further showed that this effect extended
into a negotiation setting with a different operation-
alization of goal interdependence as well as a different
measure of creativity. As hypothesized, participants
who imagined themselves to be brainstorming with a
member of their own team (cooperative context) were
approximately twice as likely to generate a creative
contingent contract when they were criticized relative
to when they were not criticized. In contrast, partici-
pants who imagined themselves to be brainstorming
with a member of the opposing team (competitive
context) had a somewhat lower likelihood of gener-
ating a contingent contract when they were criticized.
Thus, as in Study 1, the effect of criticism on creativity
depended on the context in which brainstorming was
taking place; criticism in a cooperative context was
conducive to creativity, whereas criticism in a com-
petitive context was not.
Unlike Study 1, there were no differences in fluency

(i.e., number of ideas generated) as a function of
experimental condition, although as noted earlier, the
convergent measure of creativity in Study 2 was
designed to assess idea quality rather than quantity.
It is possible that production blocking (i.e., interfer-
ence from other speakers; Diehl and Stroebe 1987)
may have played a role in Study 1 but not in Study 2
because each real participant brainstormed in isola-
tion. We also note that the decline in creativity when
criticized in a competitive context was relatively
small in Study 2 in comparison with the correspond-
ing effect in Study 1, which may have been due to the
simulated nature of Study 2. Even when criticism is
construed negatively, it may not be as detrimental to
creativity when it is not conveyed face-to-face by a
real person.
Because Study 2 was a scenario study, it enabled us

to address a shortcoming of Study 1 by controlling for
the nature of the criticism. Given that the moderation
result was replicated in this controlled context, we
have reason to conclude that goal interdependence
changes the construal of criticism.Moreover, results of
the pretest corroborated and extended the conflict

Figure 5. Proportion of Contingent Contracts as a Function
of Experimental Condition (Study 2)

Notes. Graph depicts the proportion of participants in each experi-
mental condition who mentioned at least one contingent contract.
Error bars represent ± 1 standard error.
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mechanism seen in Study 1. In the Study 2 pretest,
the same criticism was construed more destructively
(versus constructively) in the competitive (versus
cooperative) condition, which in turn was associated
with more (versus less) competitive conflict and less
(versus more) cooperative conflict. Taken together
with results from the main part of Study 2, our
findings suggest that criticism in a competitive con-
text is construed negatively, which triggers close-
minded thinking and undermines creativity; but the
same criticism in a cooperative context is construed
positively, triggering open-minded thinking and en-
hancing creativity.

General Discussion
Previous research on brainstorming presents con-
tradictory findings regarding the effect of criticism
on creativity. Does criticism hinder creativity in group
brainstorming by leading to interpersonal tensions,
such as evaluation apprehension and intragroup con-
flict? Or does fostering an environment of dissent
and debate lead to divergent thinking, thereby facili-
tating creativity? Our research reconciles these op-
posing perspectives by highlighting the importance
of the social context—in particular, whether the con-
text for brainstorming is cooperative versus com-
petitive. In a cooperative context, participants’ goals
are aligned, so criticism is more likely to be construed
as constructive, advancing the group’s shared interest
in divergent thinking. By contrast, in a competitive
context, criticism is likely to be construed as de-
structive, leading to intragroup conflict and under-
mining creativity.

Theoretical Implications
Contributing to a growing body of theory and re-
search on the importance of social context in group
creativity (George 2007, Goncalo and Duguid 2012,
Zhou and Hoever 2014, Goncalo et al. 2015), our
findings suggest that there is not one single “right”
way to brainstorm; rather, the procedure should be
adjusted based on the context. Osborn’s (1948) rule
prohibiting criticism is still applicable when the con-
text for brainstorming is contentious or competitive,
such as in organizational settings where groups of
individuals with diverse goals know they ultimately
will need to agree upon one “best” solution. However,
when brainstorming is undertaken among parties
with cooperative goals, such as in a focus group
where there is no expectation of evaluating the ideas
that have been generated, prohibiting criticism is
likely to be counterproductive.

Our findings also have important implications for
negotiation theory. The results qualify the long-standing
assertion of negotiation scholars that brainstorming
without criticism facilitates the generation of creative

options for resolving conflicts. Heated conflicts among
adversaries are exactly the types of competitive situ-
ations in which criticism during idea generation is
likely to exacerbate conflict and undermine creativity.
However, brainstorming sessions among parties with
mostly compatible interests, such as parties who
perceive themselves to be on the same side of a
conflict, may actually benefit from criticism during
idea generation because criticism in this context tends
to be construed as constructive. To the extent that
criticism is related to assertiveness, our findings are
consistent with the well-known dual-concern model
of negotiation (Pruitt and Rubin 1986), which holds
that creative problem-solving is maximized when
assertiveness is paired with cooperation (see also
Walton and McKersie 1965, Lax and Sebenius 1986,
Mnookin et al. 1996, De Dreu et al. 2000, De Dreu
2006, Bechtoldt et al. 2012, Barnier et al. 2016, Choi
et al. 2018).
Finally, our findings support Tjosvold’s theory

of constructive controversy (Tjosvold 1998, 2008).
Tjosvold and others (Deutsch 1973; Tjosvold 1985,
1998; Johnson et al. 2000) assert that conflict in a
cooperative social context leads to open-minded dis-
cussion of diverse viewpoints (or cooperative conflict),
whereas conflict in a competitive social context leads
to close-minded, defensive reactions (or competitive
conflict). Although criticism is not the same as conflict,
across both of our studies, criticism led to conflict
(specifically competitive conflict in Study 2) in a
competitive context only. Notably, our theoretical
model in Figure 1 suggests that goal interdependence
moderates both (1) the effect of criticism on conflict
and (2) the effect of conflict on creativity. Although it
was beyond the scope of the current paper, it would
be theoretically valuable in future research to test each
of these moderation effects separately, ideally by
experimentally manipulating (rather than measur-
ing) intragroup conflict.

Limitations and Future Directions
There are several differences between Study 1 and
Study 2, which could be seen as a limitation of the
research. However, we argue that one advantage of
running studies with different methodologies is that
the strengths of one study can mitigate the weak-
nesses of another. For example, the naturalistic de-
sign of Study 1 could not rule out potential differ-
ences in the nature of the criticism between the
cooperative and competitive conditions, whereas
the experimental design of Study 2 held constant the
nature of the criticism. Similarly, the lack of extensive
social information in Study 1 transcripts made it
challenging to code for fine-grained distinctions be-
tween productive and unproductive forms of conflict,
whereas in the Study 2 pretest we were able to make
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those kinds of distinctions by administering a sur-
vey of cooperative and competitive conflict (Alper
et al. 2000).

Conversely, the highly controlled design of Study 2
had its own shortcomings. For example, in the co-
operative condition, the criticism always came from a
fellow union worker, whereas in the competitive
condition, the criticism always came from a manager.
The relative status of the person delivering the crit-
icism might have affected how the feedback influ-
enced creativity. To address this concern,we reran the
Study 2 pretest, replacing the phrase “a fellow union
representative” with “the leader of your union” in
order to test whether criticism might be construed
differently if the criticism was always coming from a
higher-status individual. Notably, we found that the
results did not change in effect size or significance
level. Furthermore, this same potential social status
confound is not present in Study 1, suggesting that the
effects of criticism on creativity were not due to so-
cial status.

Also, a common critique of experimental simula-
tions like the one used in Study 2 is a potential lack
of generalizability to real-world contexts. After all,
participants in Study 2 brainstormed ideas by them-
selves, even though they were instructed to imagine
a group brainstorming setting. However, the pairing
of the laboratory experiment in Study 2 with the
field experiment in Study 1, plus the fact that each
study measured a different kind of creativity (i.e.,
divergent thinking in Study 1 and convergent think-
ing in Study 2), enhances the generalizability of the
findings resulting from this program of research.9

Notably, across both studies, our sample consisted
mostly of strangers, whereas in many real-world
organizational contexts brainstorming group mem-
bers know one another. What role does the existence
of prior relationships play in criticism’s effect on
creativity? Our results showed greater creativity among
groups with at least one prior relationship; although
we controlled for this effect in all of our models, it
remains to be seen whether the findings of our study
would apply equally well to brainstorming groups
whose members were already well acquainted with
one another. A prior investigation suggests that our
results would generalize to this kind of organizational
context. De Dreu and West (2001) measured minority
dissent and innovation among organizational teams
comprised of well-acquainted members. Although
their research was not conducted in the context of
brainstorming, and causation could not be estab-
lished because the research design was observational
and cross-sectional, the results showed a positive
association between the expression of dissent and
team innovation but only among teams where mem-
bers perceived themselves as having a high level of

participation in the team’s decision making (which
could be seen as a cooperative context).

Practical Implications
Assuming that creativity is the goal of brainstorming,
what can be done to realize the benefits of divergent
thinking without incurring the cost of intragroup
conflict? Should the manager of a brainstorming
session encourage or prohibit criticism? Our findings,
together with existing research, suggest that the an-
swer depends on the nature of the group and its task.
If the context of brainstorming is cooperative—
because of goal interdependence, prior relationships
among group members, the type of the task being
undertaken, the surrounding organizational culture,
or even the personalities of group members—then
encouraging criticism is likely to facilitate creativity.
A manager of course could take steps to influence
the cooperative nature of the group by framing the
purpose of brainstorming around the interests of
the whole group (as opposed to highlighting differ-
ences among subgroups) or helping participants per-
ceive their goals as primarily aligned, thereby instilling
a more cooperative mindset among group members.
If, ultimately, the nature of the group or its task is
competitive, then it may be prudent to prohibit criti-
cism so as to avoid intragroup conflict and its dele-
terious effect on creativity. By attending to the context
in which brainstorming is taking place, managers can
customize brainstorming instructions to help groups
realize their full creative potential.
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Endnotes
1 It should be noted that the methods of these two studies were far
from comparable. The early study by Weisskopf-Joelson and Eliseo
(1961) was underpowered by today’s standards, and the unit of
analysis was the idea as opposed to the group. Also, the two ex-
perimental conditions produced a roughly equal number of high-
quality ideas (as evaluated by raters), so the difference in number of
ideas was due to a greater number of low-quality ideas in the
noncritical group. The later study by Nemeth and colleagues (2004)
did not include a measure of idea quality. Moreover, there was no
significant difference between the criticism-prohibited condition and
the debate condition in the number of ideas generated during the
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group brainstorming phase of the study. The significant difference
between these two conditions emerged only when examining the
total number of ideas pooled across the group brainstorming phase
plus a subsequent private brainstorming phase.
2Notably, the concept of “goal interdependence” is closely related to
the concept of “social value orientation,” although social value ori-
entation generally refers to an individual difference variable, whereas
goal interdependence (or the related term “motivational goal”)
generally refers to situational differences (DeDreu and Boles 1998; see
also Tjosvold et al. 2014). We use the term “goal interdependence”
because our operationalization of this variable is through experi-
mental manipulations of the situation, but prior research suggests
that variables focused on individual differences would be function-
ally equivalent (De Dreu et al. 2000).
3The variable number of ideas required coding (as opposed to a simple
count) because the data on the flipcharts sometimes involved re-
moving duplicates and/or judging where one idea ended and the
next idea began.
4 Judges also rated the feasibility and utility of the ideas, but those
ratings were not reliable and therefore discarded. In the field of
planning, it is well known that reaching consensus on utility is
difficult because of the different priorities and values of stakeholders
(and in this case, our judges; Susskind and Cruikshank 1987).
5Although the amount of time group members had was equal be-
tween the two goal interdependence conditions, we note that groups
in the cooperative condition could spend all of their time generating
ideas, whereas groups in the competitive condition had to dedicate
some of their time to selecting a single idea to emphasize above the
others. To address this potential confound, we measured the amount
of time spent on idea-generation (versus idea-selection in the com-
petitive condition) and calculated the number of ideas generated per
minute, following the procedure outlined in Rietzschel et al. (2006).
The results using this measure did not differ from those using the
total number of ideas, Finteraction(1, 89) = 6.57, p > .012, η2p = .07.
6Prior research has shown that untrained coders are more accurate
than trained judges at flagging criticism (Chambless and Blake 2009).
Moreover, we needed a large number of coders (i.e., 10 coders per
transcript) because of the subjectivity of the coding task. Our re-
cruitment criterion was participants from the United States with a
90%–100% approval rating. Data collected through Amazon’s Me-
chanical Turk have been shown to be as reliable as data obtained
through traditional methods for social science research (see
Buhrmester et al. 2011).
7 Following the procedure outlined in Grubbs (1950), we determined
that many of our conflict counts had outliers, so we used Winsorized
means (Barnett and Lewis 1994).
8Our recruitment criterion was participants from the United States
with a 90%–100% approval rating. We included data from all par-
ticipants who passed attention checks.
9 Future research could delve more deeply into how an individual
generates creativity under different group contexts. That is, the focal
level of analysis would be the individual within the group and it
would be measured by holding constant the behavior of other
group members.
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