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Abstract

Decision-making in organizations is often complex and involves groups, which have access to the
pool of perspectives and knowledge their members hold individually. However, groups frequently
fail to use their full decision-making potential. The concept of integrative complexity (IC) captures
how complex decision-making profits from the differentiation and integration of diverse perspectives and
knowledge. In a laboratory experiment with 4 conditions (IN = 12 groups of 4 students per condition),
we found that group dissent enhanced differentiation and a stepwise recapitulation of the group discussion
enhanced integration, thereby raising group-level IC. Dissent groups who performed a stepwise
recapitulation reached the highest levels of group IC compared to ordinary dissent groups, consent
groups, and individuals working alone. They also exceeded their own best member and achieved an
equal level of IC to that of the best members of nominal groups. The study contributes to the body
of research identifying factors that support groups in exploiting their potential and reaching more
informed decisions and judgments.
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For making complex decisions and judgments in ~ Schulz-Hardt, 2007; DeChurch & Mesmer-

organizations, work groups are preferable to indi-
vidual decision-makers. Organizations rely on
groups to synthesize their members’ expertise in
order to reach more informed decisions and judg-
ments than individuals could reach alone. One of
the advantages of groups is that—theoretically—
they can make use of all group members’ perspec-
tives and knowledge and thus outperform
individuals (Brodbeck, Kerschreiter, Mojzisch, &

Magnus, 2010; Hinsz, Tindale, & Vollrath, 1997;
Mesmer-Magnus & DeChurch, 2009; Okhuysen
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& Eisenhardt, 2002; van Knippenberg, De Dreu,
& Homan, 2004). However, research has shown
that groups often fail to exploit their full potential
(Kerr & Tindale, 2004). Instead, groups frequently
suffer process losses that hamper their perfor-
mance (Brodbeck & Greitemeyer, 2000). For
example, process losses occur when groups expe-
rience destructive conflicts and are unable to com-
municate effectively in order to integrate their
perspectives and knowledge (De Dreu & Weingart,
2003; De Wit, Greer, & Jehn, 2012; Kerr &
Tindale, 2004; Lu, Yuan, & McLeod, 2012). The
aim of this paper is to explore how group pro-
cesses can be shaped to support groups in exploit-
ing their full potential.

We built on the idea that a combination of
two processes in particular helps groups exploit
the diverse perspectives and knowledge available
within them: groups must first differentiate the
diverse perspectives and knowledge and then znse-
grate them in order to reach a common under-
standing or decision. This combination of
differentiation and integration is captured by con-
cepts of complexity in general (Lord, Hannah, &
Jennings, 2011; Satish, 1997; Streufert & Streufert,
1978; Suedfeld, 2010) and the concept of ntegra-
tive complexity in particular (IC; Suedfeld, Tetlock,
& Streufert, 1992). The latter is the focus of this
papet.

Empirically, IC has been found to be indicative
of the constructive resolution of differences (for
a summary of this research, which was mainly
conducted in the field of political relations, see
Suedfeld, 2010), which is essential for groups con-
taining diverse perspectives and knowledge.
Methodologically, IC makes it possible to assess
the complexity of spoken or written communica-
tion independently of its content (Baker-Brown
etal, 1992), and is therefore well suited to analyz-
ing group deliverables. Nevertheless, IC has rarely
been used in research on complex group tasks and
decisions (for exceptions, see Gruenfeld &
Hollingshead, 1993; Park & DeShon, 2018; Wong,
Ormiston, & Tetlock, 2011).

Our study adds to the body of literature
devoted to enhancing group decision-making
(Brodbeck et al., 2007; Hinsz et al., 1997; Kerr &

Tindale, 2004; Mesmer-Magnus & DeChurch,
2009) by employing the concept of IC, thereby
further establishing this concept in group
research. We do this by answering the following
research question: How can groups be supported
in differentiating and integrating the diverse
information available in the group through its
members and thus achieve high levels of IC,
thereby producing more informed decisions or
judgments?

Integrative Complexity (IC)

Integrative complexity (IC) specifies how humans
deal with multidimensional and complex matters.
While a complex matter can be viewed from
many alternative perspectives, people’s percep-
tions differ in the degree to which they actually
recognize or acknowledge these different per-
spectives and view them in relation to each other.

IC is defined as the degree of differentiation
and integration of different perspectives
(Schroder, Driver, & Streufert, 1967; Suedfeld
et al,, 1992) with regard to any potentially com-
plex matter where differentiation is necessary but
not sufficient for integration. Addressing the
structure of information (rather than its content),
IC is related to frameworks such as cognitive
complexity (Bieri, 1961), which deals with the act
or process of knowing, and cognitive structure
(Scott, Osgood, & Peterson, 1979), which addresses
the mental processes individuals use to process
and understand information. Whereas eatly theo-
retical approaches and empirical studies consid-
ered IC to be a stable personality trait, more
recent theoretical approaches and empirical stud-
ies recognized that IC is also influenced by the
environment and is thus a state variable (for more
details on the history of the concept of IC, see
Suedfeld et al., 1992; Tetlock, Peterson, & Berry,
1993).

Methodologically, IC is represented on a single
dimension with seven levels (Suedfeld et al.,
1992), which are described in Table 1. At low lev-
els of IC (Level 1), neither differentiation nor
integration are exhibited. Medium levels (Level 3)
involve differentiation but no integration. High
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Table 1. Description of the seven levels of integrative complexity.

Level Core components of integrative complexity Critical indicators for each level according to
Baker-Brown et al. (1992, pp. 408—416)
Differentiation Integration
(i.e., recognizing and (i.e., considering the
tolerating different different perspectives’
perspectives) linkages and trade-offs)

1 No differentiation No integration “Only one way of looking at the world is
considered legitimate”

2 Emergent differentiation  No integration “Potential or conditional acceptance of
different perspectives”

3 Differentiation No integration “Recognition of alternative perspectives or
different dimensions, and the acceptance of
these being relevant, legitimate, justifiable or
valid.”

4 Differentiation Emergent integration “|Recognition that] multiple perspectives or
dimensions exist, and also that they could
interact”

5 Differentiation Integration “Alternative perspectives or dimensions are
not only held in focus simultaneously but also
are viewed interactively. Not only [seeing]
that multiple alternatives are all to some
degree legitimate, but . . . also [delineating] the
relationship between them”

6 Differentiation Emergent high- “Several levels of schemata ... and ... an
level integration (i.c., implicit communication of the global overview
integration including an [are given]”
overarching viewpoint)

7 Differentiation High-level integration “An overarching viewpoint is presented, which

(i.e., integration including
an overarching viewpoint)

contains an explanation of the organizing
principles (e.g., temporal, causal, theoretical)
of the problem or concept. . . . [And] there
is discussion of the ways in which levels of
the problem or concept interact and thus
demonstrate the validity of the overarching
viewpoint”

Note. Levels 1, 3, 5, and 7 represent the main levels of IC. Levels 2, 4, and 6 represent intermediate levels.

levels are characterized by both differentiation
and integration (Level 5). Highest levels of 1C
(Level 7) are reached when an overall viewpoint is
additionally considered (i.e., high-level integra-
tion). Note that Levels 2, 4, and 6 are considered
intermediate levels, where the requirements of
the next phase are visible but not fully developed.
The actual coding of IC is always based on spe-
cific verbal utterances.

More specifically (see also Tetlock et al., 1993),
ambiguity and shades of grey are not apparent at

low levels of IC. Instead, potentially complex
matters are expressed in terms of black-and-white
categories (i.e., no differentiation and no integra-
tion, IC Level 1). Differentiation is apparent when
ambiguity appears to be tolerated, as different
viewpoints and perspectives are expressed on a
potentially complex matter (i.c., differentiation
but no integration, IC Level 3). However, these
different viewpoints and perspectives are not yet
synthesized. Synthesizing different viewpoints is
apparent when relationships between different
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viewpoints and perspectives are identified and
trade-offs and consequences are clearly consid-
ered (ie., differentiation and integration, IC
Level 5). When it is apparent that these linked per-
spectives (in the aforementioned sense) are also
reflected in light of an overarching perspective
or principle, the highest level of IC is reached
(i.e., differentiation and high-level integration, IC
Level 7). At the highest level of IC, it is apparent
that the “nature” (and not only the existence) of
alternative views and their relationships are con-
sidered, for example, as revealing organizing prin-
ciples for (potentially antagonistic) alternatives or
broader standards that might apply.

To give an example: one may strictly reject the
view that people should be forced to work for the
state in order to receive social welfare benefits (i.e.,
IC Level 1). One may also acknowledge that it is
problematic to force people to work on the one
hand, but on the other hand, one usually earns
one’s living through working (i.e, IC Level 3).
Furthermore, one may consider that it may be nec-
essary to take into account the specific situation of
each individual who receives welfare in order to
determine whether forcing them to work is appro-
priate (i.e., IC Level 5). In addition, one may con-
sider broader societal norms (i.e., IC Level 7).

1C was originally conceptualized as an individ-
ual-level variable representing a person’s level of
differentiation and integration in information
processing and  decision-making  behavior.
Although the advantages of IC for studying the
group processes underlying group performance
were noted eatly on (Driver & Streufert, 1969),
only a few studies (Gruenfeld & Hollingshead,
1993; Kugler, Coleman, & Fuchs, 2011; Park &
DeShon, 2018; Wong et al., 2011) thus far have
explored the construct of IC on a group level.

At a group level, IC can be viewed as the
degree of differentiation and integration inher-
ent in the social interchange (e.g., via communi-
cative acts) that becomes manifest in the shared
conceptualizations and outputs that groups
develop. Group-level IC may stem from group
members’ individual levels of IC, and—more
it was argued that group-level 1C
may also arise from group members’ diverse

importantly

perspectives (Gruenfeld & Hollingshead, 1993;
Wong et al., 2011). Thus, group-level IC, can be
seen as “reflecting the extent to which groups as
a whole have adopted or elaborated on the dif-
ferentiation that exists among members’ per-
spectives and the way in which the diversity
among those perspectives has (or has not) been
reconciled” (Gruenfeld & Hollingshead, 1993, p.
388). We were intrigued by the concept of I1C for
studying group information processing, as the
process of differentiation and subsequent inte-
gration is crucial for groups to be able to deal
with differences within the group and ultimately
make use of group members’ diverse perspec-
tives and knowledge to reach more informed
decisions and judgments than would have been
reached by individuals alone.

Previous research supports the notion that IC
can be transferred to the group level and viewed
as a group phenomenon. Gruenfeld and
Hollingshead (1993) showed that groups devel-
oped higher levels of IC compared to individuals
by combining their members’ ideas. High levels
of group IC were also reported to be associated
with positive aspects of (inter)group functioning
and outcomes: in social dilemma games, higher
levels of group IC (in comparison to lower levels)
increased groups’ decisions to cooperate with
other groups (Park & DeShon, 2018). In dyadic
conflict interactions, higher levels of dyadic I1C
(in comparison to lower levels) were associated
with more constructive conflict processes (Kugler
et al., 2011), and the group-level IC of top man-
agement teams was found to be positively related
to the consideration of multiple perspectives and
ultimately to corporate social performance (Wong
etal, 2011).

Besides studying group-level IC, research has
examined the effects of group membership on
individual-level IC. On the one hand, being part
of groups with diverse members (and particu-
larly with a minority) stimulated divergent think-
ing and higher levels of individual IC (especially
for majority members; Antonio et al., 2004;
Gruenfeld, 1995; Gruenfeld & Preston, 2000;
Gruenfeld, Thomas-Hunt, & Kim, 1998). On the
other hand, being part of a group undertaking
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groupthink was associated with lower levels of IC
(Tetlock, 1979).

Positive effects of IC on dealing with differ-
ences, diversity, and conflict have been found
repeatedly in the area of political relations. For
example, high levels of IC were associated with
progress in political negotiations (Liht, Suedfeld,
& Krawczyk, 2005) and cooperative conflict reso-
lution (Koo, Han, & Kim, 2002; Winter, 2007);
low levels of IC were associated with conflict
escalation (Suedfeld & Leighton, 2002; Tetlock,
1985), competition (Satterfield, 1998; Walker &
Watson, 1994), and international tensions
(Suedfeld & Bluck, 1988; Suedfeld et al.,, 1992;
Wallace, Suedfeld, & Thachuk, 1993). The benefi-
cial effects of IC on dealing with differences and
dissent have also been studied in the field of
organizational psychology. High levels of IC
helped expatriates use their diverse experiences
gathered abroad for innovative outcomes
(Tadmor, Galinsky, & Maddux, 2012), and organ-
izational cultures exhibiting high levels of IC
wete found to be associated with more construc-
tive conflict management within the organization
(Kugler & Brodbeck, 2014).

From the theory and research described
before, we conclude that (a) IC can indeed be
meaningfully transferred from the individual to
the group level, and (b) high levels of IC are ben-
eficial for dealing with diversity and differences,
such as the diverse perspectives and opinions
exhibited in groups when making complex deci-
sions and judgments. These conclusions led us to
the following question: How can groups be sup-
ported to reach high levels of IC? We propose
that differentiation in groups can be enhanced
through dissent, and integration can be enhanced
by an interactive discussion structure in the form
of stepwise recapitulation.

Differentiation by Dissent

Dissent in groups is a double-edged sword, as it
can lead to obstructive conflict processes on the
one hand, but also inspire beneficial differentia-
tion of diverse perspectives on complex issues on
the other hand (e.g., De Dreu & Weingart, 2003;

De Wit et al.,, 2012). In a cooperative environ-
ment, dissent in groups tends to stimulate a
greater consideration of alternatives as well as
open-mindedness and enhances the likelihood
that groups will generate novel and creative solu-
tions (Nemeth, 1980).

Various studies showed that dissent—and espe-
cially minority dissent—enhances differentiation in
groups (for a summary, see Schulz-Hardt, Mojzisch,
& Vogelgesang, 2008). Minorities helped to change
majorities’ attitudes towards less extreme opinions
and more diverse perspectives (Nemeth, 1995;
Smith, Tindale, & Dugoni, 1996; Wood, Lundgren,
Ouellette, Busceme, & Blackstone, 1994). For
example, in hidden-profile situations, dissent
increased information obtainment and informa-
tion-processing quality, as well as the consideration
of unshared information (Schulz-Hardt, Brodbeck,
Mojzisch, Kerschreiter, & Frey, 2006). These posi-
tive effects are generally only brought about by true
dissent among group members rather than faked
dissent (e.g, devil’s advocate), because faked dissent
is not taken seriously (e.g, Nemeth, Brown, &
Rogers, 2001; Nemeth, Connell, Rogers, & Brown,
2001). Enhanced differentiation, in turn, has been
found to be related to desirable outcomes (for an
overview, see Jetten & Hornsey, 2014) such as qual-
ity and quantity of solutions (e.g;, Nemeth, Brown,
& Rogers, 2001; Nemeth, Connell, et al., 2001),
creative problem solving (e.g, Nemeth, 1980),
innovativeness and learning (e.g;, De Dreu & West,
2001), less escalation of commitment in group
decision-making (e.g., Greitemeyer, Schulz-Hardt,
& Frey, 2009), and more accurate decisions and
judgments (e.g, Nemeth, 1986; Nemeth & Kwan,
1987, Sniezek & Henry, 1989).

We conclude that true dissent in groups fos-
ters differentiation. With respect to IC, this
implies that dissent allows medium levels of
group IC to be reached.

Proposition 1: Dissent in groups supports the
differentiation of diverse opinions and per-
spectives among group members; thus, dissent
leads to a medium level of group IC (differen-
tiation represents Level 3 on the IC scale; see

Table 1).
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Integration by Stepwise
Recapitulation

In order to reach high levels of IC, differentiation
is necessary but not sufficient. It has been sug-
gested that formal structures of group processes
support integration (Okhuysen & Fisenhardt,
2002; Park & DeShon, 2018). In general, the list
of formal structures designed to enhance group
petformance is large and includes, for example,
the nominal group technique (Bartunek &
Murninghan, 1984), the Delphi technique (Dalkey,
1968), and brainstorming (Osborn, 1957). For our
study, we sought to identify a technique that
actively promoted integration while allowing for
differentiation through dissent.

We chose the stepladder technique introduced
by Rogelberg, Barnes-Farrell, and Lowe (1992)
and modified it for our purposes. The original
stepladder technique specifies that two individu-
als start discussing a topic and are then succes-
sively joined by a third and a fourth member who
introduce their ideas into the ongoing group dis-
cussion; the final decision is purposely delayed
until the group is complete. Therefore, the step-
ladder technique allows dissent to surface: new
members are given the opportunity to express
their views when entering the discussion. In order
to also explicitly foster the integration of these
diverse opinions, we added one crucial element:
we instructed groups to recapitulate the status
quo of the discussion before each new member
entered the discussion, and thus encouraged the
group members to talk about different members’
ideas in relation to each other (i.c., integration).
This modification to the stepladder technique
requires groups to alternate between differentia-
tion on the one hand, when dissenting individuals
enter the discussion, and integration on the other
hand, when the discussion is collectively recapitu-
lated. Thus, we propose that this procedure
enhances group-level IC.

The stepladder technique was originally pro-
posed to promote group engagement, commu-
nication, and knowledge extraction and to
reduce social loafing. However, empirical results

on the technique’s effects were heterogeneous,
with both positive effects (Orpen, 1995;
Rogelberg et al., 1992; Rogelberg & O’Connor,
1998; Rogelberg, O’Connor, & Sederburg,
2002) and no effects found (Winquist & Franz,
2008). Rather than entering this debate, we pro-
pose an alternative positive effect of the modi-
fied stepladder technique: by alternating
differentiation and integration, the technique
enhances group-level IC.

Proposition 2: Stepwise recapitulation sup-
ports the integration of diverse opinions and
perspectives in groups with dissent among
group members; thus, dissent in combination
with stepwise recapitulation leads to high lev-
els of group IC (differentiation and integra-
tion represent Level 5 on the IC scale; see

Table 1).

Overview of the Study and
Hypotheses

To test our propositions, we conducted a labora-
tory experiment. We asked groups to discuss a
complex sociopolitical topic and reach a joint
position statement. Given the nature of the
topic, there was no right or wrong answer;
rather, the groups could differ in the level of
differentiation and integration of different per-
spectives included in their statement (i.e., the
level of IC, our dependent variable). In order to
test whether dissent supported differentiation
(see Proposition 1), we compared a dissent con-
dition to a consent condition, a common method
for testing the effects of dissent (see Schulz-
Hardt et al., 2008). Furthermore, we were intet-
ested in whether stepwise recapitulation fostered
integration in addition to differentiation. Thus,
we included a dissent-stepwise-recap condition.
Whereas in the dissent and consent conditions
the groups freely discussed the topic, groups in
the dissent-stepwise-recap condition were asked
to follow the procedure described before. From
our propositions, we detive:!
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Hypothesis 1a: Regarding the level of group
IC, groups in the consent condition neither
fully differentiate (i.e., level of group IC < 3)
nor fully integrate (i.e., level of group IC <'5);
groups in the dissent condition fully differen-
tiate (i.e., level of group IC > 2) but not fully
integrate (i.e., level of group IC < 5); and
groups in the dissent-stepwise-recap condi-
tion fully differentiate (i.e., level of group
IC > 2) and fully integrate (i.e., level of group
1C > 4).

Hypothesis 1a implicitly contains a relative
order of the experimental groups on the IC scale
(see Table 1).

Hypothesis 1b: The levels of group IC in each
condition are expected to have the following
order (listed from low to high): groups in the
consent condition < groups in the dissent
condition < groups in the dissent-stepwise-
recap condition.

Ideally, groups differentiate and integrate their
diverse perspectives and knowledge in order to
reach a more informed decision or judgment than
individuals acting alone (Kerr & Tindale, 2004).
In our experiment, differentiation and integration
is most likely for groups in the dissent-stepwise-
recap condition. To test whether these groups
reached higher levels of IC than individuals, we
performed three comparisons. First, we were
interested in whether groups in the dissent-step-
wise recap condition reached higher levels of 1C
than their own best member by comparing their
group-level IC with the initial level of individual
IC of each group’s best member.

Hypothesis 2a: The group-level IC will exceed the
group’s best member’ individual IC more often in
the dissent-stepwise-recap condition than in
the consent and the dissent conditions.

However, one could argue that this compari-
son fails to achieve full comparability of condi-
tions, because group members did not receive

the opportunity to fully complete the given task
individually. Therefore, our second comparison
was of the group-level IC in the dissent-stepwise-
recap condition to that of individuals working
on the task alone. Thus, we added an individual
condition to our experimental design in which
participants were asked to reflect in private on
the sociopolitical topic and reach a position
statement.

Hypothesis 2b: Groups in the dissent-
stepwise-recap condition will reach a higher
level of IC than individuals in the individual
condition.

A more stringent analysis for comparing
groups to individuals involves comparing the
interacting groups to noninteracting “groups,”
so-called nominal groups (e.g, Brodbeck &
Greitemeyer, 2000; Laughlin, Zander, Knievel, &
Tan, 2003). Thus, it is “a comparison of # groups
of size m with an equivalent number of # X
individuals” (Laughlin et al, 2003, p. 684).
Identifying the nominal groups’ best members is
suggested as a point of reference. In our experi-
ment, we formed nominal groups with partici-
pants from the individual condition.

Hypothesis 2c: Groups in the dissent-stepwise-
recap condition will exhibit higher levels of IC
than the best members of nominal groups.

Method

Participants and S ampling Procedures

We recruited 172 students at a German university
(26% male; average age = 24.58 years, SD =
4.68), who received course credit and €8.00 for
participation. The study was advertised in courses,
via flyers, and via student email lists. Participants
were invited to a laboratory session at the
Department of Psychology. Before the session
began, all participants signed an informed con-
sent form; after the session, participants were

fully debriefed.
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Sample Size, Power, and Precision

To determine the sample size, we conducted a
priori power analyses using G*Power (Faul,
Erdfelder, Lang, & Buchner, 2007). We expected
to obtain large effects for the following reasons:
(a) We hypothesized specific differences in means
on the IC scale among the three group conditions
(i.e., a difference of 1 to 2 points on the 7-point
IC scale; see Hypothesis 1a and Table 1).
Assuming a difference in means of 1.5 points on
the IC scale and a D of 1 (§Ds around 1 were
found in other studies on group-level IC; e.g.,
Kugler et al., 2011), as well as an a-error proba-
bility of 0.05 and a power of 0.8 in a one-sided
# test,? the suggested sample size per condition
was 7 = 7. (b) We also reviewed effect sizes in
other studies exploring group-level IC (Kugler
et al., 2011), differentiation in groups (Nemeth,
Connell, et al., 2001; Schulz-Hardt et al., 2000),
and the effects of the stepladder technique
(Orpen, 1995; Rogelberg et al., 1992; Rogelberg
& O’Connor, 1998; Rogelberg et al., 2002). Of
the eight effect sizes we found, three were
medium to large (i.e., d = 0.5 to d = 0.8) and five
were large (4 > 0.8), including three effect sizes
above d > 1.00 and up to 4 = 1.99. As the major-
ity of studies found large effects, we assumed an
effect size of 4 = 1, an a-error probability of
0.05 and a power of 0.8 in a one-sided 7 test.2 The
suggested sample size per condition was #» = 14.
Given these suggestions of # = 7 to n = 14 per
condition, we decided to collect # = 12 groups of
four people per condition.

Research Design

Conditions. Our study was an experimental labo-
ratory study with three group conditions—adissent
condition, consent condition, dissent—and one ndivid-
ual condition. Of the 172 participants, 144 were
assigned to the three group conditions (i.e., 12
groups of four members in each of the three
group conditions) and 28 participants to the indi-
vidual condition.

We intended to use the data of the individuals
in the individual condition in two ways: first, to
compare all individuals in the individual condition

to the groups in the dissent-stepwise-recap condi-
tion (see Hypothesis 2b), and second, to form
nominal groups and compare their best members
to the groups in the dissent-stepwise-recap condi-
tion (see Hypothesis 2c). Nominal groups were
formed by assigning individuals in the individual
condition to 12 groups of four individuals each.
Given that, for practical reasons, the total number
of individuals in the individual condition was #» =
28, some individuals were assigned to the 12
groups twice. More specifically, we first assigned
all individuals randomly to one of the 12 nominal
groups, and then we randomly drew again from
the pool of individuals without replacement until
all 12 nominal groups comptised four individuals.?
Next, we aggregated the data for each nominal
group by taking the maximum individual score in
order to represent the “best members of the
nominal groups” (see Hypothesis 2c).

Procedure during the laboratory session. The session
addressed the following sociopolitical contro-
versy: Is it appropriate for people who receive
social welfare benefits from the state to be forced
to work for the state in return (e.g, in services
like shoveling snow)? The topic was relevant in
Germany (i.e,, present in the media) at the time
the experiment was conducted and important to
the population of participants (i.e., students), as
they would be looking for jobs soon and would
be eligible for social welfare benefits in case of
unemployment.

Part 1: Assignment to conditions and 1C prior to the
experimental task. The first part of the study was
completed alone by all participants: The topic
was introduced followed by the prompt to imag-
ine being a specialist in a committee convened by
the German government to discuss the topic and
come up with a position statement. Then partici-
pants were asked about their opinion on the topic
(pro vs. contra) and perceived importance of the
topic. Next, participants were given 5 minutes
to write a personal statement on the topic (par-
ticipants were prompted: “Please take a moment
to think about the topic and write down all the
thoughts which seem to be relevant to you”;
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adapted from Tetlock, 1983; Tetlock, Skitka, &
Boettger, 1989).

Participants’ opinions were used to determine
the conditions: participants who disagreed with
one another were assigned to the dissent or dissent-
stepwise-recap conditions, and participants who
agreed with one another to the consent condi-
tion. The dissent groups consisted of both une-
qually distributed (one individual disagreeing with
the other three individuals) and equally distrib-
uted dissent (two individuals disagreeing with the
other two individuals). While the type of distribu-
tion might matter for individual participants,
effects on the group level have generally not been
found (see Schulz-Hardt et al., 2008). Given that
we were interested in group-level IC, we did not
differentiate between equally or unequally distrib-
uted dissent, but explored potential differences in
preliminary analyses. Perceived importance of
the topic was used for preliminary analyses.
Individual statements on the topic were coded for
IC and used to assess the level of individual IC
prior to the experimental task.

Part 2: Experimental task. The second part of
the study was the actual experimental task, which
lasted 25 minutes. The task was to come up with
a position statement on the sociopolitical topic.
In the three group conditions, participants dis-
cussed the topic in the group and created a joint
statement; participants were prompted to come
up with a statement that reflected the key con-
clusions of their discussions. In the individual
condition, participants thought about the topic
in private and reached an individual position
statement; participants in this condition were
instructed that due to the number of participants
who had shown up that day, they were asked to
address the task alone by elaborating on and giv-
ing thought to the topic in more detail and depth.

Participants in the consent and dissent condi-
tions had 25 minutes to freely discuss as a group.
In the dissent-stepwise-recap condition, two par-
ticipants holding the same opinion started the dis-
cussion and summarized their discussion after 7
minutes (“Please state the current state of the dis-
cussion”). Then a third member with a different

opinion entered the discussion and presented
their opinion (“Outline your opinion to the oth-
ers”), after which the group continued to discuss.
After another 7 minutes, the discussion was sum-
marized and a fourth member joined and pre-
sented their opinion. Subsequently, the group had
11 minutes to come up with a joint position state-
ment (total time = 25 minutes). While waiting to
join the discussion, the third and fourth members
were seated in a different room. They were
allowed to pass the time by reading (newspapers
were provided; none of the newspapers contained
an article on the topic of discussion) and were
requested to not discuss the topic until they joined
the group discussion.

All statements were coded for their level of
IC, which formed our main dependent variable:
the level of group/individual IC in the experti-
mental task.

Part 3: Questionnaire and debrief. At the end of
the session, participants answered a questionnaire
concerning their satisfaction with the discussion,
perceptions of group members’ engagement,
and demographic questions (participants in the
individual
questions only). Then all participants were fully
debriefed.

condition answered demographic

Measures

Participants’ opinions on the topic were assessed by
their choices between: “Yes, people receiving
social welfare benefits should be obliged to work
for the state” and “No, people receiving social
welfare benefits should not be obliged to work
for the state.” Furthermore, we asked: “How
important is the topic for you?” (1 = not important,
5 = very important; i.e., importance of the topic).
Overall, we obtained different statements
that we coded for their level of IC: individual
statements by all participants before the experi-
mental task (i.e., individual IC prior to the experimen-
tal task) and group/individual statements at the
end of the experimental task in the group/indi-
vidual conditions (group/ individual IC in the experi-
mental task). BEach statement was taken as one
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“utterance” and coded by two out of six blinded
and trained coders who followed the manual by
Baker-Brown et al. (1992; for details on the IC
coding scheme, we refer the reader to the fol-
lowing document available on the Internet:
www2.psych.ubc.ca/~psuedfeld/ MANUAL.
pdf; the document contains detailed descrip-
tions of all IC levels, instructions for coders,
and examples). Table 1 summarizes the seven
levels of IC. The coders’ initial interrater relia-
bility ranged from ICC = .78 to ICC = .94; disa-
greements were resolved by discussion. Two
examples translated from German by the
authors are given next:

Example 1 (individual statement before the
discussion; IC Level 1):

I think it is important that recipients of social
welfare benefits take on responsibility and
show willingness to work. The sanction
prevents that someone applies for social
welfare benefits due to laziness and lives at the
Also,
(momentarily) unemployed should contribute

cost of others. someone who is
his/her shate to society’s functioning and take
on social tasks. It is a good possibility to find
geriatric care workers.

Example 2 (group statement after the discussion;
IC Level 5):

Our common understanding was that it is a
very controversial and difficult topic, where
one has to opt between two evils. There are
risks connected to each solution. One risk
would be that, if one does not impose coercive
mechanisms on social welfare recipients at all,
the stigma of social welfare recipients might
increase more. The other risks would be that
first, normal jobs would disappear. And,
second, there is a risk that overqualified people
need to take on simple jobs, and third, people
may take on social work jobs for which they
are not qualified. If there are no coercive
mechanisms at all, then there will always be
those who feel comfortable in their situation.
It is a certain percentage, this percentage will
always exist.

The first example essentially presents one per-
spective (“individuals receiving welfare should
take over responsibilities for the society and not
be lazy”) on the matter. Potential alternative or
even contradictory perspectives are not consid-
ered (i.e.,, IC Level 1; see Table 1). The second
example recognizes that multiple ways of looking
at the problem exist (i.e., differentiation). In addi-
tion, consequences of the different perspectives
are considered (i.e., integration). Given that the
different perspectives and their consequences are
not structured and viewed in light of an over-
arching frame (e.g., broader societal norms), the
second example represents IC Level 5 but not IC
Level 7 (see Table 1).

A questionnaire distributed at the end of the
experimental session included two scales that
were used for additional analyses (only for indi-
viduals assigned to one of the group conditions):
Group members’ engagement was measured with a
three-item scale by Rogelberg et al. (2002; o0 =
.80). Satisfaction with the discussion was measured
with three facets of three items each: satisfaction
with the process (e.g,, “How fair was the conver-
sation?”), satisfaction with the relationship (e.g,
“To what extent did you feel a sense of affection
for your partners in the conversation?”), and sat-
isfaction with the outcome (e.g., “How satisfied
are you with the joint statement that you gener-
ated during the conversation?”). The overall scale,
which was also used by Kugler et al. (2011), was
reliable (o0 = .89). Both group member engage-
ment and satisfaction with the discussion were
measured using a 5-point Likert scale (1 = not at
all, 5 = very much).

Results

The calculations were conducted in R using the
following packages: base and stats (R Core Team,
2018), MBESS (Kelley, 2018), afex (Singmann,
Bolker, Westfall, & Aust, 2019), pwr (Champely,
2018), Ismeans (Lenth, 20106), gmodels (Warnes,
Bolker, Lumley, & Johnson, 2018), car (Fox &
Weisberg, 2011), and compute.es (Del Re, 2013).
Significance levels are one-sided for testing
directed hypotheses and two-sided for all other
analyses.
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Table 2. Descriptive results for all experimental conditions.

Average level of individual IC
before the experimental task

Average level of IC in the
experimental task

M SD N M SD
Three group conditions:
Consent condition 48 individuals  2.25  0.84 12 groups 233 1.15
Dissent condition 48 individuals ~ 2.31 0.93 12 groups 3.00 1.13
Dissent-stepwise-recap condition 48 individuals 235  0.67 12 groups 375 122
One individual condition:
Noninteracting individuals 28 individuals  2.68  0.94 28 individuals 3.00 1.19
Best member of nominal groups drawn from 12 best 3.92  0.90
the 28 noninteracting individuals members

Note. IC = integrative complexity. IC was measured with a 7-point scale, see Table 1.

Preliminary Analyses

The four conditions did not differ in the level of
individual IC prior to the discussion, F(3, 168) =
1.67, p = .176, n? = .03; means are included in
Table 2). Opinions were equally distributed (53%
proponents, 47% opponents) and the topic was
important to participants (M = 3.85, §D = 0.85).
Individuals’ opinions were unrelated to their level
of IC prior to the discussion (r = .07,
p = .330) and to the level of IC in the experimen-
tal task (r = —.03, p = .725).

In the dissent condition, 10 groups had une-
qually distributed dissent (average group IC =
3.00, §D = 1.15) and two groups had equally dis-
tributed dissent (average group 1C = 3.00, §D =
1.41). In the dissent-stepwise-recap condition,
nine groups had unequally distributed dissent
(average group IC = 3.67, D = 1.41) and three
groups had equally distributed dissent (average
group IC = 4.00, D = 0.00). The descriptive
data do not suggest the presence of systematic
differences between equally and unequally dis-
tributed dissent (difference in IC < 0.34).

Hypothesis Testing

Comparison of the levels of group IC in the dif-
ferent group conditions (see Table 2) with the
levels of the IC scale (see Table 1) yielded the
following results (see Hypothesis 1a): Groups in

the consent condition did not fully differentiate,
as the level of group IC was significantly below
3.00, #11) = —2.00, p = .035, d = 0.58, and con-
sequently also did not fully integrate, as the level
of group IC was significantly below 5.00, A(11) =
—8.00, p <.000, d = 2.31. The level of group IC
in the dissent condition was significantly above
2, #(11) = 3.07, p = .005, 4 = 0.89, and below
5.00, #(11) = —6.14, p < .000, d = 1.77, which
indicates that groups in the dissent condition
fully differentiated but did not fully integrate.
Note that the groups in the dissent condition
also did not show emergent integration, as the
level of group IC in the dissent condition was
significantly below 4.00, #(11) = —3.07, p = .011,
d = 0.89. In the dissent-stepwise-recap condi-
tion, the groups exhibited a level of IC signifi-
cantly above 2, /(11) = 4.99, p < .000, 4 = 1.44,
but not above 4, /(11) = —0.71, p = 755, d =
0.21. Note that the groups in the dissent-step-
wise-recap condition showed a level of IC sig-
nificantly above 3.00, A(11) = 2.14, p = .028, d =
0.62, indicating emergent integration. In sum,
Hypothesis 1a was largely supported, except that
the groups in the dissent-stepwise-recap condi-
tion showed only emergent integration and not
full integration.

Regarding the level of group IC, Hypothesis
1b predicted: groups in the consent condition
< groups in the dissent condition < groups in
the dissent-stepwise-recap condition. Hypothesis
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1b was supported by a univariate ANOVA; omni-
bus test: F(2, 33) = 4.43, p = .020, n?> = .21,
with the following post hoc contrasts: consent
condition = —1; dissent condition = 0; dissent-
stepwise-recap condition = 1; test of contrasts:
#33) = 2.97, p = .003.

Supporting Hypothesis 2a, we found that two
out of 12 groups in the consent condition, two
out of 12 groups in the dissent condition, and
eight out of 12 groups in the dissent-stepwise-
recap condition reached higher levels of group
IC than the level of their best member’s individ-
ual IC (i.e., level of individual IC prior to the task
< level of group IC in the experimental task).
These differences between the dissent/consent
conditions and the dissent-stepwise-recap condi-
tion werte statistically significant, ¥3(1) = 9.00,
» =.003, w = 0.50.

As predicted in Hypothesis 2b, the average
level of individual IC in the individual condition
was significantly below the level of group IC in
the dissent-stepwise-recap condition, #38) =
1.82, p = .038, d = 0.63 (the means are shown in
Table 2). In an exploratory analysis, we compared
the individual condition with the dissent condi-
tion, #A38) = 0.00, p > .999, 4 = 0.00, and the
consent condition, #38) = —1.64, p = .109, d =
0.57. Both comparisons did not reveal significant
differences.

In Hypothesis 2c, we expected that the level
of group IC in the dissent-stepwise-recap condi-
tion would be higher than the level of individual
IC of the best members of nominal groups;
however, we did not find a significant difference,
#(22) = —0.38, p = .647, d = 0.16. Because non-
equivalence does not prove equivalence, we con-
ducted an additional analysis of equivalence
following Rogers, Howard, and Vessey (1993), in
which a presumed difference (i.e., HO) would
need to be rejected. We chose 4 = 0.92 as the
expected difference, which is the effect, #34) =
—2.59, p = .007, d = 0.92, when comparing the
level of group IC in the dissent-stepwise-recap
condition to the combined consent/dissent con-
ditions (M = 2.67, 5§D = 1.17). “Normal” dissent
and consent groups are typical types of groups in
the real world and form a “natural” point of

reference; d = 0.92 translates into =0.98 points
on the IC scale, specifying the equivalency inter-
val [—0.98, 0.98]. Given that the 90% CI [—0.88,
0.55] is contained within the equivalency interval
(for details, see Rogers et al., 1993), we conclude
that the best members of the nominal groups and
the groups in the dissent-stepwise-recap condi-
tion are equivalent.* Note that groups of the con-
sent, /22) = —=3.75, p = .001, 4 = 1.53, and
dissent, #22) = —2.20, p = .039, d = 0.90, condi-
tions had significantly lower levels of IC than the
best members of nominal groups.

Post hoc power analyses of the results testing
our hypotheses (exploratory analyses were not
considered) showed that the average power of all
significant results was satisfactory (Cohen, 1992):
average 1 — B = .831. The two insignificant
results had a very low power (analysis for
Hypothesis 1a: 1 — [ = .165; analysis for
Hypothesis 2¢: 1 — B = .103). Thus, the insignifi-
cant results could be due to low power.

Additional Analyses

In their research on the stepladder technique,
Rogelberg et al. (2002) argued that the technique
enhances member engagement. We intended to
replicate their finding using the same scale by
Rogelberg et al. (2002). Contrasts between the
conditions—a group-level variable—served as
predictor (0 = consent and dissent conditions,
1 = dissent-stepwise-recap condition). Individuals’
perceptions of member engagement—an individ-
ual-level variable—were entered as the dependent
variable. The results did not support Rogelberg
et al’s (2002) proposition, ¥ = —.01, (142) =
—0.02, p = .873 (the coefficient shows the stand-
ardized regression weight of a hierarchical ran-
dom intercepts model calculated using HLM;
Raudenbush, Bryk, Cheong, Congdon, & du Toit,
2011). Perceived member engagement in the con-
sent and dissent conditions (M = 3.83, SD =
0.72) was almost identical to perceived member
engagement in the dissent-stepwise- recap condi-
tion (M = 3.81, D = 0.77).

additional addressed
another finding reported in the literature: in

A second analysis
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situations of dissent or conflict, high levels of 1C
are indicative of constructive management of
dissent or conflict (see the introduction to this
article). As participants in both the dissent and
dissent-stepwise-recap conditions experienced
dissent, we were able to explore whether the level
of group IC was positively related to constructive
management of dissent. We used “satisfaction
with the discussion” as a proxy for constructive
conflict management, following Deutsch (1973),
who proposes that constructive conflict pro-
cesses are characterized by parties’ satisfaction
with the outcomes, respectful processes, and
friendly relationships. In the two dissent condi-
tions, the level of group IC (i.e., a group-level
variable) and individuals’ satisfaction with the dis-
cussion (i.e., an individual-level variable) were
indeed positively related, ¥ = .29, #94) = 3.00,
p = .003 (the coefficient shows the standardized
regression weight of a random intercepts model
calculated with HLM; Raudenbush et al., 2011).

Discussion

Groups have access to rich resources held by
their members, but often fail to achieve their full
potential (Kerr & Tindale, 2004). We studied
groups that were asked to come up with a joint
position statement on a complex sociopolitical
issue through discussion. We set out to explore
mechanisms that support groups in reaching
more informed decisions and judgments by
focusing on the degree of differentiation and
integration of different ideas and opinions within
the group, which is captured by the concept of
IC. We hypothesized and found that dissent in
groups supported differentiation (whereas groups
experiencing consent did not fully differentiate in
their position statement). Integration combined
with differentiation was proposed and found to
be supported by a group discussion structure that
facilitated alternating phases of differentiation,
through a new dissenting member entering the
discussion, and phases of integration, through
collective  recapitulation of the discussion.
However, groups in the dissent-stepwise-recap
condition only exhibited emergent and not full

integration. We found a positive relationship
between the conditions and the relative levels of
group IC in the following order: consent < dis-
sent < dissent-stepwise-recap. This pattern was
as predicted and significant.

In addition, the group-level IC exceeded the
group’s best member’s individual IC more often
in the dissent-stepwise-recap condition than in
the consent and the dissent conditions. Groups in
the dissent-stepwise-recap condition also had
higher levels of IC than individuals working on
the task alone. Solely in comparison to the best
member of nominal groups (i.e., best member of
an equivalent number of individuals working on
the task alone identified post hoc), the groups in
the dissent-stepwise-recap condition reached an
equivalent but not higher level of IC.

Contributions

Finding conditions under which group members’
diverse perspectives are constructively used has
been an ongoing challenge for group research
(Brodbeck et al., 2007; Kerr & Tindale, 2004). In
this study, we highlighted one possibility by focus-
ing on the differentiation of the diverse perspec-
tives and knowledge within a group, and their
integration in order to reach a complex under-
standing, which is captured by the level of group
IC. Consistent with other research, we showed that
dissent increased differentiation  (Brodbeck,
Kerschreiter, Mojzisch, Frey, & Schulz-Hardt,
2002; Brodbeck et al., 2007; Nemeth, 1986; Smith
etal., 1996). In addition, we also identified a way to
support integration (i.c., stepwise recapitulation),
which is necessary to fully exploit dissent within a
group and which has received little previous atten-
tion in group research (Okhuysen & Eisenhardt,
2002). When both mechanisms wete activated in
combination, groups not only reached higher lev-
els of IC in comparison to ordinary groups (con-
sent and dissent groups), but also exceeded their
best members’ individual IC and the average level
of IC among individuals working on the same task
alone. They also reached the same level of IC as
the best individuals from nominal groups. Given
the fact that groups often suffer process losses
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(Kerr & Tindale, 2004), this last result is consid-
ered particularly important, because group equiva-
lence with nominal best members is seldom found
in group research.

The presented study demonstrated the utility
of the IC concept in the area of group research.
However, this concept has seldom been included
in group research (Suedfeld, 2010; for excep-
tions, see Gruenfeld & Hollingshead, 1993;
Kugler et al., 2011; Park & DeShon, 2018; Wong
et al.,, 2011). The level of group IC may be used
as an indicator for the quality of group informa-
tion processing, which is likely to relate to indica-
tors of group performance (DeChurch &
Mesmer-Magnus, 2010; Hinsz et al, 1997).
Furthermore, the study enriches theory and
research on IC. The study tackles the two defin-
ing characteristics of IC (differentiation and
integration) separately and shows that they are
indeed distinct mechanisms. This finding is con-
ceptually relevant because the presumed predic-
tors of IC are multiple and complex, addressing
both differentiation and integration.

In its additional analyses, the study also adds
to the body of research showing a positive rela-
tion between constructive conflict management
and high levels of IC. The results are congruent
with other findings (Suedfeld, 2010) and contrib-
ute to the literature by highlighting a possibility
for conflict processes in groups to be deliberately
improved. In addition, the study offers an alter-
native explanation for beneficial effects of the
stepladder technique. Originally, Rogelberg et al.
(1992) argued that the stepladder technique
enhances group member engagement, which
could not be supported by our study. Note that
our finding is in line with the findings of Winquist
and Franz (2008). Instead, our findings indicate
that the stepwise introduction of dissent alter-
nated by phases of recapitulation helped groups
gain a complex understanding of the issue (i.c.,
high levels of group IC).

Limitations and Future Research

A first limitation is that we did not assess perfor-
mance indicators other than the level of group

IC. Therefore, profound conclusions can only be
drawn with respect to this concept. The level of
IC could be an important mediator or precondi-
tion for various other aspects of group processes
(e.g, cooperative behavior; Park & DeShon,
2018) and performance (e.g, decision quality;
Schulz-Hardt et al., 2000). However, future
research must explore this possibility in more
detail. Furthermore, future research should inves-
tigate which types of groups, working on which
types of tasks, would particulatly benefit from
high levels of IC. Presumably, complex tasks in
complex and dynamic environments require
complex thinking (Lord et al., 2011; Satish, 1997)
and, as argued here, complex group interaction
modes that allow for both differentiation and
integration in an intertwined manner. The con-
cept of IC also poses a methodological asset for
future research, as it allows coding any kind of
written or verbal statements, be they individually
or collectively produced (for another example,
see Kugler & Brodbeck, 2014).

Second, our findings suggest that dissenting
groups that conduct stepwise recapitulations in
order to integrate, performed as well as the best
individuals working alone (nominal groups).
Accordingly, one could advise organizations to
ask their best experts (if they can be correctly
identified) to work on tasks alone. However, it is
difficult in practice to identify the “best” group
members (e.g,
Baumann & Bonner, 2004), in contrast to the
group laboratory setting, where the best group
member is identified post hoc on the basis of

prior to task performance

his/her actual petformance. Furthermore, organ-
izations often need to assign tasks to groups
rather than individuals because the expertise nec-
essary to perform the task might be distributed
among several individuals, or the commitment of
an entire group is important for task completion
(Brodbeck et al., 2007). In such cases, our research
indicates a means of ensuring that groups work at
least on the level of their best member, which is
not the case in ordinary dissent or consent
groups. Therefore, future research on group per-
formance in complex tasks should focus in more
detail on interactive group discussion structures,
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which facilitate both dissent and integration in
combination. Future studies could further untan-
gle these group processes and elaborate on the
question of whether a newcomer per se or a dis-
senting newcomer is the source of differentiation
(e.g, Choi & Thompson, 2005; Nemeth &
Ormiston, 2007). This study provides some indi-
cations that the combination of dissent and step-
wise recapitulation is especially valuable for
fostering integration, but it does not go far
enough in examining all possible mechanisms
(e.g, a consent-stepwise-recap condition was
missing). In addition, future research should
assess how participants perceive the stepwise
recapitulation. For example, if the technique is
functionally beneficial to groups but not accept-
able to group members, it is unlikely to be used in
organizational settings.

Third, the study is limited regarding its gen-
eralizability: we conducted a laboratory study
with a relatively small number of groups per
condition that had students engage in an activity
for 25 minutes. Future research can help to con-
firm and generalize our promising results. It
should include field studies with work groups in
organizations as well as laboratory studies focus-
ing on different group tasks under various cir-
cumstances (e.g, time pressure vs. no time
pressure). Furthermore, different operationali-
zations of the individual condition should be
considered. In our study, we cannot rule out that
participants in the individual condition were less
motivated to elaborate on the societal issue in
the experimental task because they had to think
about the issue alone instead of being able to
discuss it within a group.

Implications for Practice

As diverse opinions and expertise are a wide-
spread phenomenon in groups, it seems valuable
for organizations to invest in interventions that
enhance the level of group IC. A complex under-
standing and hence high levels of group IC are
particularly desirable for teams working on com-
plex tasks (Lord et al., 2011; Satish, 1997). Our

research suggests that this might be accomplished
by introducing formal structures for team deci-
sion-making meetings. Stepwise recapitulation
constitutes a valuable and feasible alternative to
other forms of increasing IC, such as providing
group members with task-relevant information
written according to the standards for high levels
of IC (Kugler et al., 2011). Overall, our research
stresses that information processing in work
groups can be enhanced by adding new (and
potentially dissenting) “voices” successively and
integrating the status quo before each new
“voice” is added.

Conclusion

To conclude, this study identified ways of how
groups can be supported in differentiating and
integrating diverse opinions and information in
order to reach high levels of IC. It demonstrates
the importance of offering structural support to
groups when asking them to work on complex
tasks. By designing appropriate formal processes,
organizations can enhance groups’ IC levels and
enable them to exploit their full potential to
make judgments.
Methodologically, the study highlights the utility
of the concept of IC for group research. 1C

informed decisions and

offers a possibility to analyze textual individual
and group deliverables regarding the level of
complexity that is actually considered when deal-
ing with complex issues.
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Notes

1. Early writings on IC (Driver & Streufert, 1969)
discussed the relationship between groups’ input
complexity (i.e., information load, rewards, and
threats) and their internal IC. A curvilinear rela-
tionship was suggested, implying that group-level
IC is highest when input complexity is medium.
In our group conditions, input complexity should
be highest in the dissent-stepwise-recap condi-
tion, as information load is highest here because
dissent is triggered multiple times. However, we
do not assume that the input complexity is high
overall, given that the groups discussed their
members’ opinions (with no additional informa-
tion introduced) and no rewards or threats were
induced (it is suggested that the three parameters
of input complexity aggregate additively).

2. Here we report estimated sample sizes for a one-
sided 7 test comparing two independent means,
as all other tests we intended to conduct yielded
equal or lower sample sizes presuming the same
assumptions.

3. Our procedure of drawing some individuals
more than once creates the problem of non-
interdependence of our data. Given that only
the individual IC levels of the nominal groups’
best members were used for comparison, we
presumed the problem of noninterdependence
to be negligible. However, we also wanted to
show that the actual assignment of individuals
to nominal groups did not influence the results.
Hence, we conducted the procedure of drawing
individuals for the nominal groups two addi-
tional times. As a result, we had three differ-
ent random drawings of nominal groups from
the pool of 28 individuals. We conducted the
analyses with all three drawings to ensure that
the results remained the same. The results are
reported in Endnote 4.

4. As described in Endnote 3, we drew 12 nominal
groups from the pool of individuals an additional
two times (Additional Drawing 1: M = 4.00,
SD = 0.85; Additional Drawing 2: M = 3.92,
SD 1.00). The comparison of the level of
group IC in the dissent-stepwise-recap condition
and the level of individual IC of the best member
of nominal groups (Hypothesis 2c) was nonsig-
nificant: Additional Drawing 1: #22) = —0.58,
p=.717,d = 0.24; Additional Drawing 2: (22) =
—0.37, p = .642, d = 0.15. The level of IC of the
nominal groups’ best members and the groups

in the dissent-stepwise-recap condition were
equivalent, as the respective 90% CI were con-
tained within the respective equivalency intervals
(EIL; Additional Drawing 1: 90% CI [—0.96, 0.46],
EI [-0.97, 0.97]; Additional Drawing 2: 90% CI
[-0.91, 0.58], EI [-1.02, 1.02]).

References

Antonio, A. L., Chang, M. J., Hakuta, K., Kenny, D. A,
Levin, S., & Milem, J. F. (2004). Effects of racial
diversity on complex thinking in college students.
Psychological -~ Science, 15, 507-510. https://doi.
org/10.1111/}.0956-7976.2004.00710.x

Baker-Brown, G., Ballard, E. J., Bluck, S., De Vries,
B., Suedfeld, P., & Tetlock, P. E. (1992). The
conceptual/integrative  complexity  scoring
manual. In C. P. Smith (Ed.), Motivation and per-
sonality: Handbook of thematic content analysis (pp.
401-418). New York, NY: Cambridge Univer-
sity Press.

Bartunek, J. M., & Murninghan, J. K. (1984). The
nominal group technique: Expanding the basic
procedure and underlying assumptions. Group
& Organization Studies, 9, 417-432. https://doi.
org/10.1177/105960118400900307

Baumann, M. R., & Bonner, B. L. (2004). Expertise in
collective decision-making: Variability, expecta-
tions, and utilization. Organizational Behavior and
Human Decision Processes, 93, 89-101. https://doi.
org/10.1016/j.0bhdp.2003.12.004

Bieri, J. (1961). Complexity—simplicity as a personality
variable in cognitive and preferential behavior. In
D. W. Fiske & S. R. Maddi (Eds.), Functions of var-
ded experience (pp. 355-379). Oxford, UK: Dorsey.

Brodbeck, F. C., & Greitemeyer, T. (2000). A dynamic
model of group performance: Considering the
group members’ capacity to learn. Group Processes
& Intergronp Relations, 3, 159—182. https://doi.
org/10.1177/1368430200003002004


https://orcid.org/0000-0002-3856-1773
https://orcid.org/0000-0002-3856-1773
https://doi.org/10.1111/j.0956-7976.2004.00710.x
https://doi.org/10.1111/j.0956-7976.2004.00710.x
https://doi.org/10.1177/105960118400900307
https://doi.org/10.1177/105960118400900307
https://doi.org/10.1016/j.obhdp.2003.12.004
https://doi.org/10.1016/j.obhdp.2003.12.004
https://doi.org/10.1177/1368430200003002004
https://doi.org/10.1177/1368430200003002004

Brodbeck et al.

141

Brodbeck, F. C., Kerschreiter, R., Mojzisch, A., Frey,
D., & Schulz-Hardt, S. (2002). The dissemination
of critical, unshared information in decision-mak-
ing groups: The effects of pre-discussion dissent.
Eurgpean Journal of Social Psychology, 32, 35-56.
https://doi.org/10.1002/¢jsp.74

Brodbeck, F. C., Kerschreiter, R., Mojzisch, A., &
Schulz-Hardt, S. (2007). Group decision mak-
ing under conditions of distributed knowledge:
The information asymmetries model. Academy
of Management Review, 32, 459-479. https://doi.
org/10.5465/amr.2007.24351441

Champely, S. (2018). pwr: Basic functions for power
analysis (R package Version 1.2-2) [Computer
softwate]. Retrieved from https://CRAN.R-pro-
ject.org/package=pwr

Choi, H.-S., & Thompson, L. (2005). Old wine in
a new bottle: Impact of membership change
on group creativity. Organizational Bebavior and
Human Decision Processes, 98, 121-132. https:/ /doi.
org/10.1016/j.0bhdp.2005.06.003

Cohen, J. (1992). A power primer. Psychological Bulletin,
112, 155-159. https://doi.org/10.1037/0033-
2909.112.1.155

Dalkey, N. C. (1968). The Delphi method. Santa Monica,
CA: The RAND Corporation.

DeChurch, L. A., & Mesmer-Magnus, J. R. (2010).
The cognitive underpinnings of effective team-
work: A meta-analysis. Journal of Applied Psy-
chology, 95, 32-53. https://doi.org/10.1037/
20017328

De Dreu, C. K., & Weingart, L. R. (2003). Task ver-
sus relationship conflict, team performance, and
team member satisfaction: A meta-analysis. Jour-
nal of Applied Psychology, 88, T41-749. https:/ /doi.
org/10.1037/0021-9010.88.4.741

De Dreu, C. K., & West, M. A. (2001). Minotity dis-
sent and team innovation: The importance
of participation in decision making. Journal of
Applied Psychology, 86, 1191-1201. https://doi.
org/10.1037/0021-9010.86.6.1191

Del Re, A. C. (2013). compute.es: Compute effect sizes
(R package Version 0.2-2) [Computer software].
Retrieved from https://cran.t-project.org/web/
packages/compute.es/

Deutsch, M. (1973). The resolution of conflict. New Haven,
CT: Yale University Press.

De Wit, F. R., Greer, L. L., & Jehn, K. A. (2012). The
paradox of intragroup conflict: A meta-analysis.
Journal of Applied Psychology, 97, 360-390. https://
doi.org/10.1037 /20024844

Driver, M. J., & Streufert, S. (1969). Integrative com-
plexity: An approach to individuals and groups
as information-processing systems. _Administra-
tive Science Quarterly, 14, 272-285. https://doi.
org/10.2307/2391105

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner,
A. (2007). G*Power 3: A flexible statistical
power analysis program for the social, behav-
ioral, and biomedical sciences. Behavior Research
Methods, 39, 175—-191. https://doi.org/10.3758/
BF03193146

Fox, J., & Weisbetg, S. (2011). An {R} companion to
applied regression (2nd ed.). Thousand Oaks, CA:
SAGE.

Greitemeyer, T., Schulz-Hardt, S., & Frey, D. (2009).
The effects of authentic and contrived dissent on
escalation of commitment in group decision mak-
ing. European Journal of Social Psychology, 39, 639—
647. https://doi.org/10.1002/¢jsp.578

Gruenfeld, D. H. (1995). Status, ideology, and inte-
grative complexity on the US Supreme Court:
Rethinking the politics of political decision
making. Journal of Personality and Social Psychol-
0gy, 68, 5-20. https://doi.org/10.1037/0022—
3514.68.1.5

Gruenfeld, D. H., & Hollingshead, A. B. (1993). Socio-
cognition in work groups: The evolution of group
integrative complexity and its relation to task
performance. Swall Group Research, 24, 383—405.
https://doi.org/10.1177/1046496493243006

Gruenfeld, D. H., & Preston, J. (2000). Upending the
status quo: Cognitive complexity in US Supreme
Court justices who overturn legal precedent. Per-
sonality and Social Psychology Bulletin, 26,1013—1022.
https://doi.org/10.1177/01461672002610010

Gruenfeld, D. H., Thomas-Hunt, M. C., & Kim, P.
H. (1998). Cognitive flexibility, communication
strategy, and integrative complexity in groups:
Public versus private reactions to majority and
minority status. Journal of Experimental Social Psy-
chology, 34, 202-226. https://doi.org/10.1006/
jesp.1997.1349

Hinsz, V. B., Tindale, R. S., & Vollrath, D. A. (1997).
The emerging conceptualization of groups as
information processors.  Psychological ~ Bulletin,
121, 43-64. https://doi.org/10.1037,/0033—
2909.121.1.43

Jetten, J., & Hornsey, M. J. (2014). Deviance and dis-
sent in groups. Annual Review of Psychology, 65,
461-485. https://doi.org/10.1146/annurev-psych-
010213-115151


https://doi.org/10.1002/ejsp.74
https://doi.org/10.5465/amr.2007.24351441
https://doi.org/10.5465/amr.2007.24351441
https://CRAN.R-project.org/package=pwr
https://CRAN.R-project.org/package=pwr
https://doi.org/10.1016/j.obhdp.2005.06.003
https://doi.org/10.1016/j.obhdp.2005.06.003
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/a0017328
https://doi.org/10.1037/a0017328
https://doi.org/10.1037/0021
https://doi.org/10.1037/0021
https://doi.org/10.1037/0021
https://doi.org/10.1037/0021
https://cran.r-project.org/web/packages/compute.es/
https://cran.r-project.org/web/packages/compute.es/
https://doi.org/10.1037/a0024844
https://doi.org/10.1037/a0024844
https://doi.org/10.2307/2391105
https://doi.org/10.2307/2391105
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.1002/ejsp.578
https://doi.org/10.1037/0022
https://doi.org/10.1177/1046496493243006
https://doi.org/10.1177/01461672002610010
https://doi.org/10.1006/jesp.1997.1349
https://doi.org/10.1006/jesp.1997.1349
https://doi.org/10.1037/0033
https://doi.org/10.1146/annurev-psych-010213
https://doi.org/10.1146/annurev-psych-010213

142

Group Processes & Intergronp Relations 24 (1)

Kelley, K. (2018). MBESS: The MBESS R pack-
age (Version 4.4.3) [Computer software].
Retrieved from  https://CRAN.R-project.org/
package=MBESS

Kerr, N. L., & Tindale, R. S. (2004). Group perfor-
mance and decision making. Annnal Review of Psy-
chology, 55, 623-655. https://doi.org/10.1146/
annurev.psych.55.090902.142009

Koo, J., Han, J., & Kim, J. (2002). Integrative com-
plexity of South—-North Korean correspond-
ences: A time-series analysis, 1984—1994. Journal
of Conflict Resolution, 46, 286-304. https://doi.
org/10.1177/0022002702046002006

Kugler, K. G., & Brodbeck, F. C. (2014). Corporate
communication and worker perceptions of con-
flict management and justice. Negotiation and Con-
Slict Management Research, 7, 265-281. https://doi.
org/10.1111/ncmr.12042

Kugler, K. G., Coleman, P. T., & Fuchs, A. M. (2011).
Conflict, complexity, and openness: Constructive vs.
destructive  discussions on  intractable issnes (WOP
Working Paper No. 2011/3). Retrieved from
http:/ /www.psy.Imu.de/wittschaftspsychologie/
forschung/working_paper/index.html

Laughlin, P. R., Zander, M. L., Knievel, E. M., &
Tan, T. K. (2003). Groups perform better than
the best individuals on letters-to-numbers prob-
lems: Informative equations and effective strat-
egies. Journal of Personality and Social Psychology,
85, 684-694. https://doi.org/10.1037/0022—
3514.85.4.684

Lenth, R. V. (2016). Least-squares means: The R pack-
age Ismeans. Journal of Statistical Software, 69, 1-33.
https://doi.org/10.18637/jss.v069.i01

Liht, J., Suedfeld, P., & Krawczyk, A. (2005). Integrative
complexity in face-to-face negotiations between
the Chiapas guerrillas and the Mexican govern-
ment. Political Psychology, 26, 543-552. https:/ /doi.
org/10.1111/}.1467-9221.2005.00430.x

Lord, R. G., Hannah, S. T., & Jennings, P. L. (2011).
A framework for wunderstanding leadership
and individual requisite complexity. Organiza-
tional Psychology Review, 1, 104-127. https://doi.
org/10.1177/2041386610384757

Lu, L., Yuan, Y. C., & McLeod, P. L. (2012). Twenty-
five years of hidden profiles in group deci-
sion making: A meta-analysis. Personality and
Social Psychology Review, 16, 54-75. https://doi.
org/10.1177/1088868311417243

Mesmer-Magnus, J. R., & DeChurch, L. A. (2009).
Information shating and team performance: A

meta-analysis. Journal of Applied Psychology, 94, 535—
546. https://doi.org/10.1037/a0013773

Nemeth, C. J. (1986). Differential contributions of
majority and minority influence. Psychological Review,
93, 23-32. https://doi.org/10.1037//0033—
295X.93.1.23

Nemeth, C. J. (1995). Dissent as driving cognition, atti-
tudes, and judgments. Social Cognition, 13,273-291.
https://doi.org/10.1521/50c0.1995.13.3.273

Nemeth, C. J., Brown, K., & Rogers, J. (2001). Devil’s
advocate versus authentic dissent: Stimulating
quantity and quality. Ewrgpean Journal of Social Psy-
chology, 31, 707-720. https://doi.org/10.1002/
ejsp.58

Nemeth, C. J., Connell, J. B., Rogers, . D., & Brown, K.
S. (2001). Improving decision making by means of
dissent. Journal of Applied Social Psychology, 31, 48—
58. https://doi.org/10.1111/7.1559-1816.2001.
tb02481.x

Nemeth, C. J., & Kwan, J. L. (1987). Minority influence,
divergent thinking and detection of correct solu-
tions. Journal of Applied Social Psychology, 17, 788—
799. https://doi.org/10.1111/7.1559-1816.1987.
tb00339.x

Nemeth, C. J., & Ormiston, M. (2007). Creative idea
generation: Harmony versus stimulation. Ewrgpean
Journal of Social Psychology, 37, 524-535. https://
doi.org/10.1002/¢jsp.373

Okhuysen, G. A., & Eisenhardt, K. M. (2002). Inte-
grating knowledge in groups: How formal
interventions enable flexibility. Organization Sci-
ence, 13, 370-386. https://doi.org/10.1287/
orsc.13.4.370.2947

Orpen, C. (1995). Using the stepladder technique to
improve team performance. Team Performance
Management: An  International Journal, 1, 24-27.
https://doi.org/10.1108/13527599510084830

Osborn, A. F. (1957). Applied imagination. New York,
NY: Scribner.

Park, G., & DeShon, R. P. (2018). Effects of group-dis-
cussion integrative complexity on intergroup rela-
tions in a social dilemma. Organizational Bebavior
and Human Decision Processes, 146, 62-75. https://
doi.org/10.1016/j.0bhdp.2018.04.001

Raudenbush, S. W., Bryk, A. S., Cheong, Y. F., Cong-
don, R. T., & du Toit, M. (2011). HLM 7 [Com-
puter software]. Lincolnwood, IL: Scientific
Software International.

R Core Team. (2018). R: A language and environment
for statistical computing [Computer software].
Retrieved from https://www.R-project.org/


https://CRAN.R-project.org/package=MBESS
https://CRAN.R-project.org/package=MBESS
https://doi.org/10.1146/annurev.psych.55.090902.142009
https://doi.org/10.1146/annurev.psych.55.090902.142009
https://doi.org/10.1177/0022002702046002006
https://doi.org/10.1177/0022002702046002006
https://doi.org/10.1111/ncmr.12042
https://doi.org/10.1111/ncmr.12042
http://www.psy.lmu.de/wirtschaftspsychologie/forschung/working_paper/index.html
http://www.psy.lmu.de/wirtschaftspsychologie/forschung/working_paper/index.html
https://doi.org/10.1037/0022-3514.85.4.684
https://doi.org/10.18637/jss.v069.i01
https://doi.org/10.1111/j.1467-9221.2005.00430.x
https://doi.org/10.1111/j.1467-9221.2005.00430.x
https://doi.org/10.1177/2041386610384757
https://doi.org/10.1177/2041386610384757
https://doi.org/10.1177/1088868311417243
https://doi.org/10.1177/1088868311417243
https://doi.org/10.1037/a0013773
https://doi.org/10.1037//0033-295X.93.1.23
https://doi.org/10.1521/soco.1995.13.3.273
https://doi.org/10.1002/ejsp.58
https://doi.org/10.1002/ejsp.58
https://doi.org/10.1111/j.1559-1816.2001.tb02481.x
https://doi.org/10.1111/j.1559-1816.1987.tb00339.x
https://doi.org/10.1002/ejsp.373
https://doi.org/10.1002/ejsp.373
https://doi.org/10.1287/orsc.13.4.370.2947
https://doi.org/10.1287/orsc.13.4.370.2947
https://doi.org/10.1108/13527599510084830
https://doi.org/10.1016/j.obhdp.2018.04.001
https://doi.org/10.1016/j.obhdp.2018.04.001
https://www.R-project.org/

Brodbeck et al.

143

Rogelberg, S. G., Barnes-Farrell, J. L., & Lowe, C. A.
(1992). The stepladder technique: An alternative
group structure facilitating effective group decision
making. fournal of Applied Psychology, 77, 730-737.
https://doi.org/10.1037/0021-9010.77.5.730

Rogelberg, S. G., & O’Connor, M. S. (1998). Extend-
ing the stepladder technique: An examination
of self-paced stepladder groups. Group Dynamics:
Theory, Research, and Practice, 2, 82-91. https:/ /doi.
org/10.1037/1089-2699.2.2.82

Rogelberg, S. G., O’Connor, M. S., & Sederburg, M.
(2002). Using the stepladder technique to facili-
tate the performance of audioconferencing. Jour-
nal of Applied Psychology, 87, 994—1000. https://doi.
org/10.1037/0021-9010.87.5.994

Rogers, J. L., Howard, K. 1., & Vessey, J. T. (1993).
Using significance tests to evaluate equiva-
lence between two experimental groups. Pgy-
chological - Bulletin, 113, 553-565. https://doi.
org/10.1037/0033-2909.113.3.553

Satish, U. (1997). Behavioral complexity: A review.
Journal of Applied Social Psychology, 27, 2047-2067.
https://doi.org/10.1111/.1559-1816.1997.
tb01640.x

Satterfield, J. M. (1998). Cognitive-affective states pre-
dictmilitary and political aggression and risk taking:
A content analysis of Churchill, Hitler, Roosevelt,
and Stalin. Journal of Conflict Resolution, 42, 667—690.
https://doi.org/10.1177/0022002798042006001

Schroder, H., Driver, M. J., & Streufert, S. (1967).
Human information processing. New York, NY: Holt,
Rinehart, & Winston.

Schulz-Hardt, S., Brodbeck, F. C., Mojzisch, A., Ket-
schreiter, R., & Frey, D. (2006). Group decision
making in hidden profile situations: Dissent as a
facilitator for decision quality. Journal of Personality
and Social Psychology, 91, 1080-1093. https://doi.
org/10.1037/0022-3514.91.6.1080

Schulz-Hardt, S., Mojzisch, A., & Vogelgesang, T.
(2008). Dissent as a facilitator: Individual- and
group-level effects on creativity and performance.
In C. K. De Dreu & M. Gelfand (Eds.), The psy-
chology of conflict and conflict management in organiza-
tions (pp. 149-177). New York, NY: Lawrence
Erlbaum Associates.

Scott, W. A., Osgood, D. W., & Peterson, C. (1979).
Cognitive structure: Theory and measurement of individual
differences. Washington, DC: VH Winston.

Singmann, H., Bolker, B., Westfall, J., & Aust, F.
(2019). afex: Analysis of factorial experiments (R
package Version 0.23-0) [Computer software].

Retrieved from https://CRAN.R-project.org/
package=afex

Smith, C. M., Tindale, R. S., & Dugoni, B. L. (1990).
Minority and majority influence in freely interact-
ing groups: Qualitative versus quantitative differ-
ences. British Journal of Social Psychology, 35,137-149.
https://doi.org/10.1111/§.2044-8309.1996.
tb01088.x

Sniezek, J. A., & Henry, R. A. (1989). Accuracy
and confidence in group judgment. Organiza-
tional Behavior and Human Decision Processes, 43,
1-28. https://doi.org/10.1016/0749—-5978(89)
90055-1

Streufert, S., & Streufert, S. C. (1978). Bebavior in the
complex: environment. New York, NY: John Wiley.

Suedfeld, P. (2010). The cognitive processing of poli-
tics and politicians: Archival studies of conceptual
and integrative complexity. Journal of Personality,
78, 1669-1702. https://doi.org/10.1111/}.1467—
6494.2010.00666.x

Suedfeld, P., & Bluck, S. (1988). Changes in integra-
tive complexity prior to surprise attacks. Journal
of Conflict Resolution, 32, 626—635. https://doi.
org/10.1177/0022002788032004002

Suedfeld, P., & Leighton, D. C. (2002). Early com-
munications in the war against terrorism: An
integrative complexity analysis. Po/itical Psychology,
23, 585-599. https://doi.org/10.1111/0162—
895X.00299

Suedfeld, P., Tetlock, P. E.; & Streufert, S. (1992).
Conceptual/integrative complexity. In C. P.
Smith, J. W. Atkinson, D. C. McClelland & J.
Verofft (Eds.), Motivation and personality: Handbook
of thematic content analysis (pp. 393—400). New York,
NY: Cambridge University Press.

Tadmor, C. T., Galinsky, A. D., & Maddux, W. W.
(2012). Getting the most out of living abroad:
Biculturalism and integrative complexity as key
drivers of creative and professional success. Jour-
nal of Personality and Social Psychology, 103, 520-542.
https://doi.org/10.1037 /20029360

Tetlock, P. E. (1979). Identifying victims of groupthink
from public statements of decision makers. Journal
of Personality and Social Psychology, 37, 1314-1324.
https://doi.org/10.1037/0022-3514.37.8.1314

Tetlock, P. E. (1983). Accountability and complexity of
thought. Journal of Personality and Social Psychology, 45,
74-83. https://doi.org/10.1037/0022-3514.45.1.74

Tetlock, P. E. (1985). Integrative complexity of
American and Soviet foreign policy rhetoric:
A time-series analysis. Journal of Personality and


https://doi.org/10.1037/0021-9010.77.5.730
https://doi.org/10.1037/1089-2699.2.2.82
https://doi.org/10.1037/1089-2699.2.2.82
https://doi.org/10.1037/0021-9010.87.5.994
https://doi.org/10.1037/0021-9010.87.5.994
https://doi.org/10.1037/0033-2909.113.3.553
https://doi.org/10.1037/0033-2909.113.3.553
https://doi.org/10.1111/j.1559-1816.1997.tb01640.x
https://doi.org/10.1177/0022002798042006001
https://doi.org/10.1037/0022-3514.91.6.1080
https://doi.org/10.1037/0022-3514.91.6.1080
https://CRAN.R-project.org/package=afex
https://CRAN.R-project.org/package=afex
https://doi.org/10.1111/j.2044-8309.1996.tb01088.x
https://doi.org/10.1016/0749-5978(89)
90055-1
https://doi.org/10.1111/j.1467-6494.2010.00666.x
https://doi.org/10.1177/0022002788032004002
https://doi.org/10.1177/0022002788032004002
https://doi.org/10.1111/0162-895X.00299
https://doi.org/10.1037/a0029360
https://doi.org/10.1037/0022
https://doi.org/10.1037/0022

144

Group Processes & Intergronp Relations 24 (1)

Social - Psychology, 49, 1565-1585. https://doi.
org/10.1037/0022-3514.49.6.1565

Tetlock, P. E., Peterson, R. S., & Berry, J. M. (1993).
Flattering and unflattering personality portraits of
integratively simple and complex managers. Jour-
nal of Personality and Social Psychology, 64, 500-511.
https://doi.org/10.1037/0022-3514.64.3.500

Tetlock, P. E., Skitka, L., & Boettger, R. (1989). Social
and cognitive strategies for coping with account-
ability: Conformity, complexity, and bolstering.
Journal of Personality and Social Psychology, 57, 632—640.
https://doi.org/10.1037/0022-3514.57.4.632

Van Knippenberg, D., De Dreu, C. K., & Homan, A.
C. (2004). Work group diversity and group per-
formance: An integrative model and research
agenda. Journal of Applied Psychology, 89,1008-1022.
https://doi.org/10.1037/0021-9010.89.6.1008

Walker, S. G.,& Watson, G. L. (1994). Integrative com-
plexity and British decisions during the Munich
and Polish crises. Journal of Conflict Resolution, 38,
3-23. https://doi.org/10.1177/002200279403
8001001

Wallace, M. D., Suedfeld, P., & Thachuk, K. (1993).
Political rhetoric of leaders under stress in the
Gulf crisis. Journal of Conflict Resolution, 37, 94—
107. https://doi.otg/10.1177/00220027930370
01004

Warnes, G. R., Bolker, B., Lumley, T., & Johnson,
R. C. (2018). gmodels: Various R programming
tools for model fitting (R package Version 2.18.1)
[Computer software]. Retrieved from https://
CRAN.R-project.org/package=gmodels

Winquist, J. R., & Franz, T. M. (2008). Does the step-
ladder technique improve group decision making?
A series of failed replications. Group Dynamics:
Theory, Research and Practice, 12, 255-267. https://
doi.org/10.1037/1089-2699.12.4.255

Winter, D. G. (2007). The role of motivation, respon-
sibility, and integrative complexity in crisis esca-
lation: Comparative studies of war and peace
crises. Journal of Personality and Social Psychology,
92, 920-937. https://doi.org/10.1037/0022—
3514.92.5.920

Wong, E. M., Ormiston, M. E., & Tetlock, P. E.
(2011). The effects of top management team
integrative complexity and decentralized decision
making on corporate social performance. Acadeny
of Management Journal, 54, 1207-1228. https:/ /doi.
org/10.5465/am;j.2008.0762

Wood, W., Lundgren, S., Ouellette, J. A., Busceme,
S., & Blackstone, T. (1994). Processes of minor-
ity influence: Influence effectiveness and source
perceptions. Psychological Bulletin, 115, 323-345.
http://doi.org/10.1037/0033-2909.115.3.323


https://doi.org/10.1037/0022
https://doi.org/10.1037/0022
https://doi.org/10.1037/0022
https://doi.org/10.1037/0022
https://doi.org/10.1037/0021
https://doi.org/10.1177/0022002794038001001
https://doi.org/10.1177/0022002794038001001
https://doi.org/10.1177/0022002793037001004
https://doi.org/10.1177/0022002793037001004
https://CRAN.R-project.org/package=gmodels
https://CRAN.R-project.org/package=gmodels
https://doi.org/10.1037/1089
https://doi.org/10.1037/1089
https://doi.org/10.1037/0022
https://doi.org/10.5465/amj.2008.0762
https://doi.org/10.5465/amj.2008.0762
http://doi.org/10.1037/0033-2909.115.3.323

