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SYNERGY BETWEEN DIVERSITY
AND SIMILARITY IN

GROUP-IDEA GENERATION
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Kobe Gakuin University, Japan

MISAO HIDA
Fukushima University, Japan

This article is a report of two experiments that were conducted to investigate the creative per-
formance of groups during idea-generation sessions. The hypothesis was that groups in
which higher levels of both member diversity and similarity of thought categories were com-
bined would show greater gains in creative performance. In Study 1, the participants (n =
168) were assigned to 56 three-person groups and performed an inventive creativity task. The
results supported the hypothesis. Forty-one three-person groups, which consisted solely of
female participants (n = 123) performed an ameliorative creativity task in Study 2. The
hypothesis was again confirmed. These results suggest that a form of synergy between diver-
sity and similarity operates in group creativity.
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Creative activity within groups plays many important roles in our
modern society. Creativity is acknowledged as an essential aspect
of doing business. In his review of the field, Paulus (2000) sug-
gested that interaction in groups can be an important source of cre-
ative ideas and innovations. The products of creativity are often
sources of profit and, consequently, are major factors in the survival
of an organization. Furthermore, in this information age, the
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exchange of information and knowledge and the operation of inno-
vation (the application of ideas) within groups are becoming
increasingly important components of work (Purser & Montuori,
1995). We need to empirically evaluate the creative potential
(Paulus, 2000) of groups and identify the conditions under which
high levels of creativity are realized by groups.

But many previous empirical studies suggest that various factors
of interactive groups are responsible for the loss of productivity.
First, a number of processes in groups operate to directly constrain
the cognitive processes of idea generation. For example, it is not
possible to share one’s own ideas while others are talking within the
group (production blocking; Diehl & Stroebe, 1987, 1991). This
time constraint may cause participants who are waiting to share
their ideas to forget them or decide that they are no longer relevant.
Second, a number of social factors inhibit productivity in idea-gen-
erating groups. The potential evaluation of ideas by those within
the group can also inhibit idea generation (evaluation apprehen-
sion; Diehl & Stroebe, 1987; Maginn & Harris, 1980). Although
the instructions for brainstorming try to eliminate this by forbid-
ding public criticism (cf. Osborn, 1953), participants may feel
apprehensive about what the others think of their contributions.
Another important social factor is the tendency of individuals to
loaf or be less motivated when individual contributions are to be
combined in a group product (social loafing; Diehl & Stroebe,
1987; Latané, Williams, & Harkins, 1979; Paulus, Dzindolet,
Poletes, & Camacho, 1993). Similarly, one may exert less effort or
take a free ride when the high performance levels of others within a
group make one’s contributions appear to be unnecessary (free
riding; Kerr & Bruun, 1983).

How can we overcome the “loss” factors that block the genera-
tion of creative ideas in interactive groups? Which characteristics
of groups lead to high levels of productivity or creativity? What
factors improve the generation of creative ideas through discus-
sion? When and how does interaction support creativity? In this
article, we examine the mechanisms that affect group creativity in
idea-generation tasks and attempt to answer some of the above
questions. We suggest conditions that lead to enhanced perfor-
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mance for idea-generating groups. We then describe two experi-
ments that provide evidence to support the validity of these
conditions.

GROUP DIVERSITY

Guilford (1967) argued that divergent production was the core of
creative thinking. In one popular perspective, creativity is equated
with divergent thinking or the extent to which individuals are able
to generate a wide variety of ideas or responses to a particular prob-
lem situation (Baer, 1993).

The diversity of group members is one important variable and
has been considered in much of the relevant prior research. In sev-
eral classic studies, researchers have found that heterogeneous
groups are superior to homogeneous groups in terms of the quality
and creativity of solutions produced and the degree of member sat-
isfaction with the solutions (Hoffman, 1959; Pelz, 1956; Triandis,
Hall, & Ewen, 1965). Heterogeneous groups are generally seen as
providing greater potential for the development of alternative
directions from which to approach problems, for cross-fertilization
of the members’ ideas, and for the promotion of creative thinking.
The findings of other research on groups have suggested that diver-
sity among team members might affect the contexts of communica-
tion, interaction, and collaboration, in turn affecting the team’s
creativity (Kurtzberg & Amabile, 2000/2001).

The results of many empirical studies suggest that a greater
degree of diversity or variety of perspectives on a problem is likely
to lead to the emergence of a solution of higher quality. The effects
of diversity have been investigated by picking out various aspects
for investigation as independent variables. For example, personal-
ity type (Hoffman & Maier, 1961), level of leadership ability
(Ghiselli & Lodahl, 1958), type of training (Pelz, 1956), and point
of view (Hoffman, Harburg, & Maier, 1962) have all been shown to
be factors in which greater diversity leads to greater creativity and
more innovation than is seen in groups in which the members have
more similar characteristics. Thus, we can assume that a highly
diverse group membership leads to enhanced creativity.
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These results have indicated that greater group diversity on vari-
ous points leads to more creative and innovative performance for
the group; however, the process involved has not been elucidated.
One of the main benefits of sharing a variety of ideas in an interac-
tive group is that the group members bring unique knowledge and
associative structures to the interaction (Stasson & Bradshaw,
1995). This is obviously more likely when the group is heteroge-
neous in terms of the experience and knowledge bases of its indi-
vidual members (Jackson, May, & Whitney, 1995; Moreland,
Levine, & Wingert, 1996). Stroebe and Diehl (1994) cited evidence
for the positive effects of cognitive diversity in idea-generating
groups. On the basis of a finding that more creative scientists
receive information from a wider variety of disciplinary areas,
Kasperson (1978) showed that creativity appears to be related to
the diversity of associative elements (e.g., information sources).

Many points on which diversity would be expected to stimulate
creative thinking have been specified. These have included sources
of information (Kasperson, 1978), specialization and area of exper-
tise (Gerstenfeld, 1970), perspective (Hoffman, 1979), and disci-
pline (Theirauff, 1978). Thornburg (1991) argued for orientation
as a single term fit to cover diversity in creative contexts. As the dif-
ferent orientations of a group’s members will be evident in the solu-
tions found by the group, diversity of orientation inherently has a
positive effect on the creative potential of a group.

GROUP SIMILARITY

However, the full range of available ideas might not be explored
by a group in which the members have diverse knowledge sets
(Gigone & Hastie, 1993; Stewart & Stasser, 1995). On one hand,
diversity aids the creative process by providing a set of heteroge-
neous perspectives for consideration. On the other hand, diversity
can hinder the process of group interaction by reducing the com-
monality of understanding and the frequency of shared experi-
ences, or by creating such a divergence of ideas and styles that det-
rimental conflict is produced (Kurtzberg & Amabile, 2000/2001).
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For group diversity to be maximally effective, the “distances”
between the pools of ideas must not be too great. Greater distances
within the group reduce the potential for commonality of under-
standing and the existence of shared experiences. To achieve higher
levels of group creativity, we need some basis for mutual under-
standing of ideas from the individual members. In other words,
similarity between the idea pools of members, at least to within
some appropriate level, acts as a catalyst by allowing group diver-
sity to make a positive contribution to creative performance. This
catalysis, that is, restriction of the diversity within a group so that
mutual comprehensibility is retained, motivates the group mem-
bers to connect their ideas in effective ways and to elaborate novel
ideas from the connections.

Even though group diversity provides strong possibilities,
developing a consensus may become difficult when the idea pools
of members are far too removed from each other. Moreover, such a
situation may also lead members to feel uncomfortable with task
processes or to experience conflicts during intermember communi-
cation. The above catalytic effect is then lost; the possibility of
diverse ideas coming into contact with each other to produce a
more novel idea is actually diminished. We can thus predict that the
group’s creative performance will be relatively poor. On the other
hand, when there is little difference between the idea pools held by
individual members, we would expect the strong similarity of the
ideas to reduce the possibility of group members’ becoming aware
of certain novel concepts. In this case, too, we can predict relatively
poor creative performance for the group. In other cases, where the
idea pools are neither diverse enough for the members to produce
novel ideas nor similar enough for them to communicate effi-
ciently, we again have groups that show poor creative performance.
The above discussion indicates that the degrees of diversity and
similarity between the ideas held by group members have to pro-
duce a synergy for group work to make a positive contribution to
creative performance.

Diversity among group members could be defined as the range
of different orientations or ideas that are brought to bear on a prob-
lem and made to interact in a problem situation. However, there
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have been few attempts to examine the number of ideas that are
generated in group sessions as a dependent variable of diversity.
Indices of group-member diversity used in previous studies have
been based on attitudes on social issues (Triandis et al., 1965),
occupational interests (Thornburg, 1991), and academic major
(Yamaguchi, 1997a). None of these indices directly represents the
variation of ideas among the members. In this study, we have
attempted to measure the pools of ideas held by individuals in rela-
tion to particular tasks. We have used the indices thus produced as
measures of difference and similarity in the ideas held by group
members.

On the basis of the above discussion, we offer the following
hypothesis on the creative performance of groups.

Hypothesis: A group made up of members who show high degrees of
both diversity and similarity of thought categories will get stronger
creative benefits from working as a group than will groups with
other compositions.

MEASURE OF CREATIVITY

Although several different measures of performance have been
applied in the many studies of brainstorming and idea generation,
most of them have been based on numbers of generated ideas
(Gallupe, Cooper, Grise, & Bastianutti, 1994; Szymanski & Harkins,
1992). In some of the studies in which this measure has been
applied, the results have been taken to represent productivity
(Paulus et al., 1993). This term then simply refers to the numbers of
(different) task-appropriate ideas produced. Note, however, that
this quantitative measure is not the only possible indicator of cre-
ativity. Although Alex Osborn, who developed the technique of
brainstorming, suggested that quantity leads to quality, many stud-
ies have indicated that the quality of the ideas does not perfectly
correspond to the quantity of ideas produced (e.g., Diehl & Stroebe,
1987; Graham, 1977; Vroom, Grant, & Cotton, 1969).

Because objectively assessing the quality of ideas is not possi-
ble, we have to rely on a rating system of some kind. The applicable
indices of quality differ with the kind of task. In this study, we have
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tried to estimate group creativity according to real-world criteria
for creative performance. In discussing creativity, two elements
generally come to mind: novelty and originality. Novelty indicates
the quality of being new or unusual, and originality indicates fresh-
ness of aspect, perspective, or style. However, a further major ele-
ment is consistently included in definitions of creativity. For an
idea to be a creative solution to a problem, simply being novel or
original is not enough. The solution must actually be a solution,
that is, it must also be appropriate.

We build on this discussion by using three subscales to assess the
creativity of ideas. In addition to novelty and originality, which are
well established as subscales of creativity, we consider the utility of
ideas. Utility, representing the practicability of an idea’s imple-
mentation, indicates a practical perspective on creativity and is the
essential aspect of creativity, particularly in applied contexts such
as the development of new products by industrial organizations.
This measure also has been often used in previous studies to
measure quality of ideas.

When a set of independent judges assesses the creativity of a
given idea, we have to avoid certain pitfalls in the treatment of
assigned values. For instance, we can use the average score of all
ideas generated by a group, or the average quality, as the index of
creativity; with this measure, however, the creativity of a group that
generates a few excellent creative ideas may be underestimated.
The creativity score of a group that generates a huge number of
banal ideas, the majority of which receive below-average scores,
along with just a few excellent ideas, might be lower than that of
another group that generates nothing but average ideas. In other
words, this index could overemphasize the quantitative aspect of
creativity. The highest score for creativity, or the maximum quality,
provides another possible index. If we accept this index, we are
likely to overestimate the relative creativity of the former group
above. The score for creativity of a group that generates many mod-
erately (not extraordinary but above average) creative ideas will be
lower than that of another group that only generates a single excel-
lent idea. In other words, this index can lead to overemphasis of the
qualitative aspect of creativity.
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Thus, in this study, we have adopted the number of generated
ideas that are more creative than the average as the index of a
group’s creativity. Any idea receiving a score above a selected cut-
off point on the scale is classified as “creative.” This measure takes
account of the number of creative ideas produced by a group.

TASKS USED IN THE EXPERIMENTS

Two tasks were used to estimate group creativity, and we refer to
the experiments in which the respective tasks were used as Study 1
and Study 2. In the task of Study 1, participants were asked to gen-
erate unusual uses for an object. This simple heuristic task has often
been used in research on brainstorming (Gallupe et al., 1994;
Szymanski & Harkins, 1992). Examples of the objects used are a
knife, a detached doorknob, a paper clip, a soda can, a shoelace, and
a pencil (Price, 1993; Szymanski & Harkins, 1992; Thompson,
Chaiken, & Hazlewood, 1993). For example, the ideas generated in
response to a soda can as the target object might include “Cut off its
top then use it as a vase” or “Use lots of cans to make a verge for a
flower bed,” and so on. The task in Study 2 is the addition of new
functions to an existing object. For example, the ideas generated in
response to the same target object might include “Have the can’s
surface change color in response to the temperature of its content”
or “Attach straps to the cans so that people can wear them like neck-
laces,” and so on. Success in both tasks requires that the groups cre-
ate ideas that are novel and original. Although the two tasks resem-
ble each other in that a certain object provides the target, the second
differs from the first in that the groups are required to attach extra
innovative values to the target object while retaining its original
usage, whereas the first task merely requires that they change its
usage.

To achieve higher levels of performance on the former task, the
groups were asked to depart from their conception of the primary
use of the object; in other words, they were told to break away from
their fixed views of the object’s function. The task thus involves the
aspect of creativity, which is characterized as inventive creativity.
In contrast to this, the groups in the latter task are asked to add func-
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tions to the object or values while keeping the object itself intact
and retaining its conventional function. This task involves the
aspect of creativity, which is characterized as ameliorative creativ-
ity. Whereas inventive creativity is emphasized in aesthetic activi-
ties, such as the composition of music and the creation of fine art,
ameliorative creativity plays a considerable role in practical activi-
ties, such as new-product development within businesses.

To comprehensively investigate synergy in the effects of group
diversity and similarity on creative performance, we conducted
experiments on both an inventive (Study 1) and an ameliorative
(Study 2) task.

STUDY 1

METHOD

Experimental design. In this study, we used a 2 × 2 (Low/High
Group Diversity × Low/High Group Similarity) between-group
factorial design. We had four a posteriori experimental conditions,
which were identified from the results of idea generation at an
individual level.

The independent measures were derived from the divergence
and convergence of ideas generated during the independent-work
phase of the experiment. Groups were divided into two levels of
diversity (low and high) according to the number of unique idea
categories generated in each group with three members. Group
similarity was operationally defined as the rate of duplication of
idea categories in each group. We classified those groups for which
high rates of idea duplication were identified as high-similarity
groups, whereas the other groups were low similarity. Three depend-
ent variables were measured: group productivity, group creativity,
and individual perception of communication processes.

Participants. One hundred sixty-eight undergraduate and nurs-
ing-school students, representing all students enrolled in an intro-
ductory psychology course, participated in this study. The students
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received course credits for participating. The mean age of the par-
ticipants was 19.89 years; the minimum age was 18 years and the
maximum was 22 years. The participants, 23% of whom were
male, were randomly assigned to 56 three-person groups. Twenty-
three of the groups were single gender and 33 of the groups were
mixed gender. Levels of intermember familiarity were moderate
and homogeneous among and within the groups; this was confirmed
by a postquestionnaire survey.

Overview of the experimental task. The experimental task in this
study was the “Unusual Uses Task” (UUT), in which participants
were asked to generate as many unusual, interesting, and clever
uses for the stimulus object as they could. The UUT has been used
extensively as a creativity task (e.g., Buchanan & Lindgren, 1976;
Yamaguchi, 1997b). In our case, participants were asked to gener-
ate ideas for unusual uses of a wire coat hanger, which would, of
course, usually be used to hang clothes. They performed this task
both as individuals and in groups. This creativity task is of the
inventive type.

Procedure. The experiment consisted of three sessions: (a) indi-
vidual-level idea generation, (b) group-level idea generation, and
(c) postsession survey by questionnaire. First of all, participants
were asked to generate no more than 10 ideas for unusual ways to
use a wire coat hanger. For the individual session, subjects were
instructed to work alone and without interaction and to generate
ideas that were as divergent from each other as possible. They
wrote the ideas on a form especially for use in the individual ses-
sions. After finishing the individual task, each participant was ran-
domly assigned to a particular three-person group. The group
sessions were held around a rectangular table.

As an icebreaking task, each of the groups was asked to give
itself a name. This took about 5 minutes. After that, the participants
repeated the UUT at the group level. In the group session, the par-
ticipants were told that they would brainstorm and generate as
many ideas as possible within 30 minutes. They were allowed to
introduce their individual-level ideas to the other members for ref-
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erence. Participants were asked to enter the ideas they came up with
in the individual sessions on a form especially for these sessions.
The instructions were as follows: (a) Try to produce as many ideas
as possible, and (b) do not directly adopt ideas that had already
been generated at the individual level. The use of ideas presented
by other group members as clues in the generation of further
original ideas was strongly recommended.

After finishing the group sessions, a questionnaire was used to
assess how individual participants had perceived the communica-
tion process and intermember familiarity within the respective
groups. Participants were asked to indicate how they perceived
their communication process from (a) the listeners’ and (b) the
speakers’point of view. Responses to all of these questions were on
a 5-point scale. After the participants had completed all of the
experimental sessions, they were debriefed on the experiment and
asked not to discuss it with anyone. Participants were then given
their credit points and thanked for participating.

RESULTS

Coding of individual-level ideas/Group categorization. The data
on individual-level idea generation was aggregated, and the authors
examined each idea to assess whether or not it was redundant. Ideas
that were regarded as redundant or identical with the conventional
usage of a wire coat hanger were excluded from the subsequent
analysis. A total of 1,168 ideas (6.95 per person) survived this pro-
cess. Two trained raters, who were graduate students (psychology
major) and not aware of the experimental conditions from which
the ideas had been derived, categorized each of the ideas on the
basis of its usage. Ideas that were regarded as much the same (e.g.,
“a slipper rack” and “a shoe rack”) were included in a single cate-
gory. The ideas from each group were thus categorized and then
compiled on a per-group basis.

Group diversity was defined as the number of categories needed
to classify the items produced by each group. All groups were
assigned one of two levels of group diversity (high or low) on the
basis of the average number of categories ([M] = 18.21). Group
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similarity was defined as the extent of category duplication within
each group. This score for duplication indicates the degree to which
multiple ideas from a given group fell into single categories. For
example, a group that generated 10 ideas, 3 of which were in the
same category, would receive a group-similarity score of 30.0%.
All groups were assigned one of two levels of group similarity
(high or low) on the basis of the average rate of duplication ([M] =
20.01%).

Results of the assignment of these two independent variables are
summarized in Table 1. No significant difference between the sexes
was found in any of the dependent variables.

The coding of group-level ideas. The group-level ideas were
handled in much the same way as the individual-level ideas. The
results for group-level idea generation were coded and the authors
assessed the ideas to determine the numbers of nonredundant ideas
and ideas regarded as original. Ideas that had been adopted without
modification from products of the UUT at the individual level were
excluded from the subsequent analysis. The total number of appro-
priate ideas was 849, and the numbers generated by individual
groups ranged from 3 to 34 (M = 15.79; SD = 7.51).

Two raters assessed each of the ideas for creativity on three
scales: novelty, originality, and utility. Novelty was defined as the
degree to which the suggested usage differed from the hanger’s
conventional usage. Originality was defined as the degree to which
the usage was unique. Utility was defined as the degree of practical
applicability. The raters were again blind to the experimental con-
ditions. The scale for each of the indices of creativity ran from 1
(lowest) to 5 (highest). Because the degree of agreement between
the two coders was acceptable (r = .87-.90, ps < .01), we took the
average of the scores of both coders for each idea as the result of
this stage. Average scores on the three scales of creativity were 2.46
(SD = 1.12), 2.06 (SD = 0.97), and 2.35 (SD = 1.08), respectively.
Values for Pearson’s correlation coefficient rs between these scales
were originality-novelty, r = .82; originality-utility, r = .42; and
novelty-utility, r = .38 (ps < .05). Table 2 presents the scale means
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and the standard deviations of all group and individual dependent
variables for each of the four experimental conditions.

Group productivity. Group productivity was determined by
counting the number of unique ideas generated by each group. A
two-way ANOVA of group productivity revealed significant main
effects of both group diversity, F(1, 52) = 7.93, p < .01, and group
similarity, F(1, 52) = 4.80, p < .05. For both diversity and similarity,
groups rated as high produced more ideas than groups rated as low.
There was no significant interaction, F(1, 52) = 0.15, ns.

Group creativity. In this study, we regarded ideas of “above-
average creativity” as creative. More precisely, we used the follow-
ing procedure in constructing each index of group creativity: (a)
Calculate the mean score for each of the three dimensions of idea
creativity, based on all generated ideas, and (b) count, for each
group, the number of ideas with a score higher than the calculated
mean in any of the three dimensions. As was noted earlier, the mean
scores in the three dimensions, novelty, originality, and utility, were
2.46, 2.06, and 2.35, respectively. A two-way ANOVA of group
creativity revealed significant main effects for both group diversity,
F(1, 52) = 4.77, p < .05, and group similarity, F(1, 52) = 7.30, p <
.01. In Table 2, we see that the mean score for group creativity
exhibits the same pattern as that for group productivity. On both
diversity and similarity, groups rated as high produced more cre-
ative ideas than did groups rated as low. Interaction between diver-
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TABLE 1: Idea Generation by the Individual Members of Groups (Study 1)

Similarity

Low High

Low High Low High
Measure Diversity Diversity Diversity Diversity

No. of groups 13 15 15 13
No. of categories per group 13.77 23.53 12.80 12.77
Rate of duplication of categories

per group 0.05 0.11 0.36 0.28
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sity and similarity was not significant, F(1, 52) = 0.04, ns). How-
ever, in those cases where the high-similarity condition held,
groups that also had high levels of diversity were significantly more
creative than groups that did not (p < .05). This result indicates that
groups achieved the best creative performance when they had high
degrees of both diversity and similarity.

Perception of communication processes. The responses to the
items on the postsession questionnaire were used to assess how
members of groups under the four conditions perceived the pro-
cesses of communication. Two variables, for perception as a lis-
tener and as a speaker, were assessed on 5-point scales with verbal
anchors. Scores for each variable were determined by responses to
three items. Perception of the process of communication from the
listener’s viewpoint was assessed in terms of agreement or dis-
agreement with items such as “During the task session, I listened
attentively to the comments of other members” (Cronbach’s α =
.73), whereas perception from the speaker’s viewpoint was
assessed with such items as “I tried to clarify my statements during
our discussion” (Cronbach’s α = .77). In view of the high alpha val-
ues, we obtained the scores for each dimension of perception of
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TABLE 2: Values for Mean and Standard Deviation of Dependent Variables (Study 1)

Similarity

Low High

Low Diversity High Diversity Low Diversity High Diversity

Variable M SD M SD M SD M SD

Productivitya 11.00 5.31 14.27 7.46 15.40 8.35 20.08 4.91
Creativityb 9.00 3.76 11.80 6.24 12.53 6.28 15.92 3.95
Perception of

communication
(as listener)c 11.56 2.47 11.07 2.97 12.16 2.95 12.72 2.04

Perception of
communication
(as speaker)c 13.36 2.02 12.44 2.11 12.24 2.73 14.00 1.24

a. Number of ideas generated by the group.
b. Number of ideas for which the creativity score was higher than average.
c. Assessed on three 5-point items to produce a scale ranging from 3 to 15.
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communication by simply summing the scores of each participant
on the three corresponding items. The scales thus ran from 3 to 15.
The mean scores of the participants on all scales are summarized in
Table 2.

In the case of perception as a speaker, Diversity × Similarity
interaction was significant, F(1, 161) = 16.23, p < .001; however, in
no case was there a reliable main effect. To interpret this interac-
tion, we examined the simple main effect of group diversity under
conditions of both high and low similarity through a test for hon-
estly significant difference. Group diversity made a significant dif-
ference in the results for both high- and low-similarity groups, but
the respective trends were in opposite directions. When the level of
group similarity was high, the members of high-diversity groups
felt more positive about how they had stated their own opinions
during the group task process. The opposite result held for low-
similarity groups.

A significant main effect of group similarity was seen in the per-
ception of communication as a listener, F(1, 161) = 7.30, p < .01.
Self-rating for attentiveness in listening to the statements of others
during the brainstorming session was higher for members of high-
similarity groups than for members of low-similarity groups.

DISCUSSION

Study 1 was intended to investigate the prediction that a certain
amount of similarity between the idea pools of group members is a
prerequisite to obtaining benefits from diversity when the group
engages in creative activity. The hypothesis we tested was that
groups with high levels of both member diversity and similarity of
thought categories would gain greater benefits from working in a
group and that this would be demonstrated in stronger creative per-
formance. The results of the experiment supported the hypothesis;
that is, we confirmed the operation of synergy in the effects of
diversity and similarity on group creativity. Furthermore, groups in
which the membership showed some degree of both diversity and
similarity generated more ideas than groups for which any other
conditions held.
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With regard to perception by members of the group-communi-
cation process, that is, the other point we were investigating, the
effect of similarity appeared in the self-perception of group mem-
bers of their performance as listeners. This may indicate that com-
munication within a group proceeds more smoothly when the ideas
being generated by its members have a certain similarity.

In summary, the results of Study 1 have confirmed that, at least
in the context of inventive creativity, either diversity or similarity
among the group members only contributes to creative perfor-
mance in brainstorming when both are present to some degree, that
is, the effects of the two factors are synergistic. In Study 2, we
explore the possibility of the general applicability of this effect
through a task that requires ameliorative creativity, which more
closely approximates the practical demands of typical organizations.

STUDY 2

The purpose of this study was to broaden our investigation by
examining a rather different creativity task and thus consider the
possibility of generalizing the results obtained in Study 1.

Study 2 differs from Study 1 on the following three points: (a)
we controlled for potential differences in communication process
between the sexes by having all groups consist solely of females;
(b) to assess consistency across task, subjects were assigned a dif-
ferent creative task; and (c) to simplify the index of creativity, the
creativity of the ideas was rated on a 10-point scale against a single
criterion: How creative is this idea?

METHOD

Experimental design. Like the previous study, this experiment
was arranged with a 2 × 2 (Low/High Group Diversity × Low/High
Group Similarity) between-group factorial design.

Participants. One hundred twenty-three undergraduate students,
representing all students enrolled in an introductory psychology
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course, participated in the study. The students received course
credit for doing so. The participants were all female and their mean
age was 19.52 years, within a minimum age of 19 years and maxi-
mum age of 24 years. They were randomly assigned to 41 three-
person groups. Intermember familiarity was moderate and at
homogeneous levels between and within the groups; this was con-
firmed by a postquestionnaire survey.

Overview of experimental task. The experimental task used in
this study is rather different from that of Study 1. The task is of the
general type where participants are asked to generate ideas for
changes that improve a particular implement by making it more
convenient, and so on, without changing or removing its original
function. This is an ameliorative creativity task. Such a task still
requires divergent thinking for good performance. In this experi-
ment, participants were asked to generate as many ideas for
improvements to an umbrella as possible, with the ideas being as
creative as possible.

Procedure. The procedure in this experiment was very similar to
that of Study 1. The experiment consisted of three sessions: (a)
individual-level idea generation, (b) group-level idea generation,
and (c) a postsession survey by questionnaire.

RESULTS

Coding of individual-level ideas/Group categorization. All ideas
generated in the individual-level trials were coded by the authors;
as with Study 1, the authors also assessed whether or not ideas were
redundant. Ideas regarded as redundant or not differentiable from
the conventional usage of umbrellas were excluded from the subse-
quent analysis. The remaining 677 ideas (5.50 per person) were
taken into the data-categorization stage. On the basis of the same
procedure and criterion as had been used in Study 1, two trained
raters categorized the ideas, after which the experimental groups
were divided into the same four conditions (High/Low Group
Diversity × High/Low Group Similarity). The results of the assign-
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ment of these two independent variables in this case are summa-
rized in Table 3.

Coding of group-level ideas. In this stage, too, ideas regarded as
redundant or the same as conventional uses of umbrellas (e.g., as
shades for protection against the sun) were excluded, as were ideas
that had been adopted without modification from the individual
sessions. The total number of appropriate ideas was 243, and the
range of numbers of accepted ideas produced by the groups was
from 2 to 14 (m = 5.93; SD = 2.91).

Group productivity. Group productivity was determined by count-
ing the number of unique ideas generated by each group. Table 4
presents the scale means and standard deviations of all group/indi-
vidual dependent variables for each of the four experimental condi-
tions. A two-way ANOVA on group productivity revealed signifi-
cant main effects of both group diversity, F(1, 37) = 611.21, p < .01,
and group similarity, F(1, 37) = 6.12, p < .05, and significant inter-
action between the two, F(1, 37) = 4.19, p < .05. As had been the
case in Study 1, the high-diversity groups produced more ideas
than did the low-diversity groups, and the high-similarity groups
produced more ideas than did the low-similarity groups. In the case
of the high-similarity condition, the groups that showed high levels
of diversity were significantly more creative than were the other
groups (p < .05); however, group diversity made no significant dif-
ference in the low-similarity condition. This clearly suggests that
diversity in the idea pools of group members has a stronger positive
effect on group productivity when the group members also share
more similar ideas.

Group creativity. The two raters assessed the creativity of each
idea against a single criterion: “How creative is the idea?” The rat-
ers were blind to the experimental conditions. A rating of 10 was
the highest score for creativity, and a rating of 1 the lowest (i.e., on a
10-point scale). The fundamental point to be considered in judging
the creativity of an idea was whether its focus was on extending an
existing feature of umbrellas or represented a truly new usage. As
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this single criterion replaced the three subscales of Study 1, the rat-
ers were told to take into consideration the utility, originality, and
novelty of the ideas. Those ideas which were not redundant but
were not considered worthy of a score on any of these qualities
were assigned a score of 0. As the interrater correlation had a high
level of significance (r = .73), the average of the scores assigned by
the two coders was calculated as the score for each idea. The aver-
age score for idea creativity was 3.15 (SD = 1.31), and the distribu-
tion of scores was approximately normal. Those ideas which were
given above-average scores for creativity were regarded as cre-
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TABLE 3: Idea Generation by the Individual Members of Groups (Study 2)

Similarity

Low High

Low High Low High
Measure Diversity Diversity Diversity Diversity

No. of groups 9 13 9 10
No. of categories per group 11.22 10.67 16.85 17.00
Rate of duplication of categories

per group 0.08 0.23 0.06 0.21

TABLE 4: Values for Mean and Standard Deviation of Dependent Variables (Study 2)

Similarity

Low High

Low Diversity High Diversity Low Diversity High Diversity

Variable M SD M SD M SD M SD

Productivitya 4.44 1.33 5.46 2.76 4.78 1.39 8.90 3.25
Creativityb 1.78 0.97 2.54 1.56 2.89 1.76 4.20 3.12
Perception of

communication
(as listener)c 13.48 2.12 13.23 1.77 13.64 1.41 13.47 2.26

Perception of
communication
(as speaker)c 12.04 2.30 11.77 2.72 12.63 2.39 12.30 2.23

a. Number of ideas generated by the group.
b. Number of ideas for which the creativity score was higher than average.
c. Assessed on three 5-point items to produce a scale ranging from 3 to 15.
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ative. The number of generated ideas receiving scores above the
mean was again used as the index of group creativity.

A two-way ANOVA of group creativity revealed a significant
main effect of group similarity, F(1, 37) = 4.77, p < .05. Groups
identified as high-similarity performed more strongly on idea cre-
ativity than did those of low-similarity. On the other hand, group
diversity did not produce a significant main effect F(1, 37) = 2.67,
ns. Although the Diversity × Similarity interaction was not signifi-
cant, F(1, 37) = 0.19, ns, of the groups for which the high-similarity
condition held, those that were also high diversity were marginally
more creative than those that were low diversity (p < .06). In line
with the results of Study 1, this result indicated that those groups
identified as having high levels of both diversity and similarity
demonstrated the strongest creative performance.

Perception of communication processes. The two variables that
reflect how group members perceived their roles in the group pro-
cesses, that is, perception of communication as a listener and a
speaker, were assessed in the same way as in Study 1. The mean
scores of participants on each scale are summarized in Table 4. A
two-way ANOVA indicated that neither independent variable had a
significant effect. The results suggest that most participants tended
to perceive their roles in the process of communication as relatively
positive.

DISCUSSION

In Study 2, the synergistic effect of diversity and similarity on
group creativity in idea generation that was suggested by Study 1
was investigated in a slightly more precise condition (all group
members were female) and with another creativity task. Our empir-
ical analysis indicated similar results on group performance to
those of the first study. Our hypothesis on group creative perfor-
mance had thus received further support. Accordingly, we can
regard the possibilities of generality for this effect as strong.

At the same time, most participants in all four experimental con-
ditions saw their processes of communication with the group as
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fairly smooth. Although this might indicate the operation of some
form of ceiling effect, we cannot make any assumption on this point
based purely on the data gathered in this experiment.

GENERAL DISCUSSION

The naive expectation that the productivity of a group will be
greater than that of its members or that the behavior of a group
reflects the group’s emergence has been discounted by a number of
empirically based studies (Mullen, Johnson, & Salas, 1991). The
results of these studies indicate that a group is not automatically
more productive than the simple additive productivity of its mem-
bers. Such studies indicate that trying to confirm the superiority of
group productivity by comparing interactive group performance
with the performance of individuals in “nominal groups” is futile. It
would also be presumptuous to expect certain properties to emerge
automatically as the group becomes increasingly cohesive, because
various kinds of serious loss factors, including production block-
ing, evaluation apprehension, and social loafing, are inherent in the
very process of the formation of a group. However, even given that
this is the case, we cannot infer that there is no significance in cre-
ative activity by groups simply on the basis of findings that groups
have no productive advantage over individuals. That is what makes
it rather a challenge to explore those properties of groups that do in
fact lead to relatively superior creativity. Clarifying the mecha-
nisms of group emergence and exploring those factors and methods
that make groups operate effectively and maximize their creative
potential are socially useful tasks.

Consequently, in our two studies, we have tried to clarify what
makes a group relatively creative, with a focus on the mechanisms
through which creativity emerges. In particular, we focused on
finding out what kind of composition helps a group to resist the
forces that drive convergence of thought and thus draw divergent
thought from its members.

We now briefly summarize our model of how synergy between
diversity and similarity operates in group creativity. With the inten-
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tion of identifying the mechanism that leads to creativity, we
observed groups in terms of the effects of the idea pools of their
members and the relevance of the pools to the given tasks. The
results have indicated that diversity of ideas among the members
leads to the sharing of numerous unique and varied ideas and thus
to an enhanced creative potential for the group (Paulus, 2000). At
the same time, this creative potential is only realized in more cre-
ative performance when there is also a certain level of similarity
among the ideas, so that the members are able to share idea-evalua-
tion criteria or to communicate smoothly enough that they reach a
group consensus.

CONCLUSION

This study represents a step toward a better understanding of
how member traits affect group-emergence properties. The results
suggest that degrees of diversity and similarity among group mem-
bers operate synergistically to produce a significant effect on cre-
ative performance. Given the rapid pace of contemporary corporate
life, organizations need to keep abreast of change (Isaksen &
Murdock, 1993) and be adaptable (Basadur, 1993). To achieve
these goals, they need a certain readiness to respond to unexpected
changes. Organizational/group creativity is thus acknowledged as
an important part of doing business. Because creative products are
usually a visible and tangible outcome of a creative process, the
processes in this situation have been of particular interest (Slabbert,
1994). A creative product is often a source of profit and, conse-
quently, a major survival goal of an enterprise. However, it is also
true that the nature of a group often includes traits that inhibit its
creativity in various ways. We need to build on this fact and con-
tinue to accumulate empirical results that help us identify effective
forms of intervention that draw the fullest possible creativity from
groups. In further research into group emergence, we need to sup-
plement the controlled-experimental approach with methods such
as field practice, with observation of the processes and results, and
research into the activities of real organizations.
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