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Abstract
Previous research on group creativity focused primarily on 
brainstorming. Recent research has shown that, contrary to 
conventional wisdom, groups given permission to debate and 
critique ideas during the brainstorming process generated 
signifi cantly more ideas compared to groups given traditional 
brainstorming instructions. Such fi ndings are important since real 
groups solving real problems must not only generate high quality 
alternatives but also select the best one; a process requiring 
group members to evaluate each other’s ideas. Consequently, 
the purpose of this study was to extend these fi ndings to 
actual problem solving groups. Based on previous research, we 
hypothesized that idea generation would be positively associated 
with idea evaluation and that both of these behaviors would be 
positively associated with group decision making quality. Data 
were available from 79, three-person decision making groups. 
Participants completed two different decision making tasks both 
individually and as a group. In both hypothetical scenarios, 
groups were stranded in the wilderness with a number of items 
and asked to rank order these items in terms of their importance 
to the groups’ survival. Idea generation was measured by 
counting the number of times group members suggested 
conventional or novel uses for an item or combined multiple 
concepts regarding the usefulness of items in order to achieve a 
certain goal. Evaluation was measured by counting the number 
of times group members examined potential negative and 
positive consequences to proposed ideas. Group decision quality 
was assessed using group added value; the effect of the group’s 
process on decision quality below and above the contributions of 
individual member expertise. As predicted, idea generation was 
signifi cantly related to evaluation (r = .51, p <.01). Integration was 
least used within the groups (Mean =1.09, SD =1.303). Neither 
evaluation nor idea generation were signifi cantly related to GAV. 
There was a signifi cant 3-way interaction effect between forming, 
idea generation, and evaluation on GAV (F (1, 67) = 5.16, p < .05) 
accounting for 2.2% additional explained variance. Implications 
and practical considerations will be discussed.

Introduction
A large body of research has been done on creativity; however, 
most of this research was conducted at the individual level. 
Literature searches in the mid-1990’s revealed few, if any, citations 
of group creativity. The studies that have been done on group 
creativity have examined creativity as either an end product 
or idea generation. In terms of creativity as an end product, 
individuals are typically assigned to create a particular type of 
product, such as a collage or slogan. The creativity of the group 
is then assessed by expert judges. On the other hand, creativity 
as idea generation has been centered on a technique called 
brainstorming. Brainstorming is a procedure of group problem 
solving that incorporates rules that are designed to free the 
individual of inhibiting effects of self- criticism and criticism 
from others. Groups are asked to generate as many possible 
solutions to a problem in a set time period. They are specifi cally 
admonished not to criticize their own and other’s ideas; 
focusing on just idea generation and not the quality. However, 
the limitation in measuring group creativity in terms of the end 
product or brainstorming is that there is a lack of agreement 
on the role of productivity in creativity. According to Runco 
(2004), the problem with these approaches is that they inform us 
only about productivity and not creativity. Also, it can be quite 

misleading because what it takes to be productive may differ from 
what it takes to be creative. That is to say, the process of creativity 
might be just as important as the outcomes of group decisions. 
This study is an extension to the fi ndings of Nemeth et al’s 
(2004) creativity study. In their study, the researchers found that 
groups encouraged to debate, even criticize did not retard idea 
generation, as many would have predicted. Being given the 
chance to criticize led to signifi cantly more ideas generated in the 
debate condition as compared to the brainstorming condition. 
These fi nding are specifi cally interesting because not critiquing 
tends to be the most important instruction in brainstorming. 
Nemeth’s (2004) study calls us to question the role of evaluation 
on creativity. Evaluation might actually have many benefi ts in the 
creative process without limiting idea generation. It might also be 
an important factor that helps groups select the best alternative, 
resulting in a creative end product.

Unlike Nemeth’s (2004) study, this study takes into consideration 
not just the quantity, but the quality of the ideas generated by the 
groups. Real groups trying to come up with creative solutions 
to real problems must not only consider the number of the ideas 
that they were able to generate, but also the quality of the ideas. 
This study also extends their study by examining the effects of 
both idea generation and evaluation on a group’s end product. 
In addition, we evaluate the effects of group development 
interventions on group creativity and group outcomes. Both 
feedback and forming were manipulated as possible factors 
that could affect the way evaluation is utilized by the group to 
generate more and better quality ideas. The study incorporated 
three hypotheses. 

Hypotheses
 Hypothesis 1: Based on Nemeth et. al.’s (2004) fi ndings, 
we predict that idea generation will be positively associated 
with evaluation. 

 Hypothesis 2: Group creativity, in the form of evaluation 
and idea generation will be positively related to decision 
making quality. 

 Hypothesis 3: We predict that experiencing group 
development interventions will moderate the relationship 
between group creativity and group decision quality.

Method
Participants
Participants were undergraduate psychology students. As 
incentive for their involvement, participants were eligible to 
receive extra credit in the psychology courses and a monetary 
award ($20 for the individual and $20 for each member of the 
group who were the most accurate in the task). Data were 
collected from a total of 276 participants in 92, three-person 
groups. Seventy percent of the participants were female. 
Additionally, the mean age was 20.7 years. 
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Evaluation refers to the funneling down ideas. It was identifi ed 
by statements examining the negative or positive consequences of 
using an item e.g. we will not need the matches because they will 
not light up on the moon. Both positive and negative feedback 
were recorded.

Group Added Value. The group decision quality score, which 
is the group score on the task, was measured. In addition we 
also calculated the group added value. Group added value is 
the amount of variance in group performance that cannot be 
explained by individual member expertise. It is the group’s 
performance above and beyond any one of the individual 

member expertise in the group.

            

o “We could light the book of plants to make a fire.” 
� Integration was defined as the combining resources to achieve a goal  

o “We will need the compass to know what direction to go on the map.” 

Evaluation refers to the funneling down ideas. It was identified by statements examining the 
negative or positive consequences of using an item e.g. we will not need the matches because 
they will not light up on the moon. Both positive and negative feedback were recorded. 

Group Added Value. The group decision quality score, which is the group score on the 
task, was measured. In addition we also calculated the group added value. Group added value is 
the amount of variance in group performance that cannot be explained by individual member 
expertise. It is the group’s performance above and beyond any one of the individual member 
expertise in the group. 

Procedure

After providing informed consent, participants completed questionnaires assessing personality 
variables. Next, depending on the experimental condition, participants either engaged in the 
forming task or read a brief paper on the stages of group development. Afterwards participants 
Procedure
After providing informed consent, participants completed 
questionnaires assessing personality variables. Next, depending 
on the experimental condition, participants either engaged in 
the forming task or read a brief paper on the stages of group 
development. Afterwards participants completed the fi rst 
decision making task; fi rst individually, and then as a group. 
Participants were limited to fi ve minutes when completing the 
task individually. There was no time limit for completing the 
task as a group. After completing the fi rst task, participants 
either received feedback or immediately began the second 
task. Participants completed the same process for the second, 
counterbalanced task. Each group was videotaped while 
performing both decision making tasks. Only performance on the 
second task will be analyzed.

Analysis
A univariate analysis of variance using group decision quality as 
dependent variable was conducted. Individual member expertise 
and group pre-decision agreements were used as covariates. 
Groups were categorized as either high or low in terms of idea 
generation and evaluation using binary split.  Forming and 
feedback were also binary variables.

Results
Figure 1 shows the mean frequency of creative behaviors. Fluency 
and integration were the most and least frequently used idea 
generation behaviors, respectively.

       

completed the first decision making task; first individually, and then as a group. Participants 
were limited to five minutes when completing the task individually. There was no time limit for 
completing the task as a group. After completing the first task, participants either received 
feedback or immediately began the second task. Participants completed the same process for the 
second, counterbalanced task. Each group was videotaped while performing both decision 
making tasks. Only performance on the second task will be analyzed. 

Analysis

A univariate analysis of variance using group decision quality as dependent variable was 
conducted. Individual member expertise and group pre-decision agreements were used as 
covariates. Groups were categorized as either high or low in terms of idea generation and 
evaluation using binary split.  Forming and feedback were also binary variables. 

Results

Figure 1 shows the mean frequency of creative behaviors. As seen in the figure, integration was 
the least used idea generation behavior while fluency was the most frequently used behavior. 
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Figure 1. Means of idea generation and evaluation behaviors during second task. Figure 1. Means of idea generation and evaluation behaviors 
during second task.

Hypothesis 1: The results showed that idea 
generation was signifi cantly related to 
evaluation (r = .51, p < .01) 

Hypothesis 1: The results showed that idea generation was significantly related to evaluation (r 
= .51, p < .01)
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Figure 2. Scatterplot of the relationship between idea generation and evaluation behavior during 
group problem solving activity. 

Hypothesis 2: The results showed that neither idea generation nor evaluation were significantlt 
related to group added value. 

Hypothesis 3: There was a significant interaction effect among idea generation, evaluation, and 
forming (F (1, 67) = 5.16, p < .05). This interaction is presented in Figure 3. 

Figure 2. Scatterplot of the relationship between idea generation 
and evaluation behavior during group problem solving activity.

Hypothesis 2: The results showed that neither idea 
generation nor evaluation were signifi cantlt 
related to group added value.

Hypothesis 3: There was a signifi cant interaction effect 
among idea generation, evaluation, and 
forming (F (1, 67) = 5.16, p < .05). This 
interaction is presented in Figure 3.
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Figure 3. Three-way interaction effect of forming, idea generation, and evaluation on group 
added value. 

In both the forming and no forming condition, low idea generation was associated with higher 
group added value when groups engaged in a lot of evaluation. In contrast, high idea generation 
and high evaluation were associated with positive group added value for groups that formed and 
negative group added value for groups that did not form. Interestingly, the results show that even 
at such premature levels of group development, forming in high idea generation groups has 
positive effect on the quality of decision making. From previous research by Foster & Saviki 
(2008), groups that form tend to have higher groups decision making qualities. Possible 
reasoning for such groups could be that forming within groups creates an environment with 
better established group norms and trust. Group members in such groups might feel less 
threatened by high levels of evaluation within the group. In addition, group members my redirect 
their evaluation from the source (individual) to the idea itself making a more productive group 
scenario.

Discussion

 The results showed that idea generation was positively related to evaluation 
behavior; consistent with previous findings by Nemeth, et. al. (2004). The results also showed 
that the relationship of creativity (idea generation and evaluation) to group decision quality was 
complex. High levels of group creativity (high idea generation and high evaluation), under 
certain conditions, were associated with lower levels of group decision quality after controlling 
for group member expertise and pre-decision agreement. The results showed that creative 
behavior can be associated with both positive and negative group outcomes depending on the 
context in which they occur. These findings suggest that there is no simple instructions we can 
give to groups to enhance their creativity.
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Figure 3. Three-way interaction effect of forming, idea generation, 
and evaluation on group added value.

In both the forming and no forming condition, low idea 
generation was associated with higher group added value when 
groups engaged in a lot of evaluation. In contrast, high idea 
generation and high evaluation were associated with positive 
group added value for groups that formed and negative group 
added value for groups that did not form. Interestingly, the results 
show that even at such premature levels of group development, 
forming in high idea generation groups has positive effect on the 
quality of decision making. From previous research by Foster 
& Saviki (2008), groups that form tend to have higher groups 
decision making qualities. Possible reasoning for such groups 
could be that forming within groups creates an environment with 
better established group norms and trust. Group members in such 
groups might feel less threatened by high levels of evaluation 
within the group. In addition, group members my redirect their 
evaluation from the source (individual) to the idea itself making a 
more productive group scenario. 

Discussion
The results showed that idea generation was positively related 
to evaluation behavior; consistent with previous fi ndings 
by Nemeth, et. al. (2004). The results also showed that the 
relationship of creativity (idea generation and evaluation) to 
group decision quality was complex. High levels of group 
creativity (high idea generation and high evaluation), under 
certain conditions, were associated with lower levels of group 
decision quality after controlling for group member expertise 
and pre-decision agreement. The results showed that creative 
behavior can be associated with both positive and negative group 
outcomes depending on the context in which they occur. These 
fi ndings suggest that there is no simple instructions we can give 
to groups to enhance their creativity.

Design
Two experimental manipulations were undertaken: Forming 
and Feedback. For the Forming experimental manipulation, 
participants were randomly assigned to one of two conditions: 
Forming or No Forming. In the Forming condition, prior to 
the fi rst task participants became acquainted with other group 
members through a team building exercise. Each member of 
the group answered prepared questions randomly drawn from 
different stacks of cards. Examples of questions include: “What 
is your major and why?” and “If you could go anywhere in the 
world where would you go and why?” Participants in the control, 
No Forming, condition read a brief paper on the stages of group 
development. Each activity lasted approximately fi ve minutes. 
For the Feedback manipulation, participants were randomly 
assigned to one of two conditions: Feedback or No Feedback. In 
the Feedback condition after the completion of the fi rst group 
task, and before initiation of the second task, groups were given 
feedback about the performance of individual members on the 
fi rst task. The feedback took the following form “According to the 
experts, person A, you are the most in agreement with the experts. 
Person B, you are second most in agreement, and person C you 
are the least in agreement with the experts.”  After receiving this 
feedback, participants began work on the second task. Those in 
the No Feedback condition began the second task immediately 
following completion of the fi rst task. For the current study, no 
signifi cant effects were found for the Feedback manipulation, thus 
the two conditions were collapsed for subsequent analyses.

Task
Participants completed two different decision making tasks: a 
desert survival task and a moon survival task. In both scenarios, 
the groups were stranded and left with a number of items that 
may aid in their survival. The groups’ tasks were to rank order 
these items in terms of their importance to the groups’ survival 
with lower numbers indicating greater importance (e.g., an item 
ranked number one would be considered to be most important 
to survival). The desert survival task required the groups to 
rank order ten items as compared to the moon survival task 
that required the groups to rank order fi fteen items. Participants 
completed each exercise both individually and as a group. The 
order in which the exercises were completed was counterbalanced 
across experimental conditions.

Measures
Creativity.  This study used Steinberg’s creativity model which 
describes creativity as the extent to which groups engage in 
divergent (idea generation) and convergent (evaluation) thinking. 
Idea generation was comprised of three different behaviors; 
fl uency, fl exibility, and integration.

 Fluency was defi ned as the conventional use for the 
object 

 “We could use the book of plants to fi nd edible 
plants.”

 Flexibility was defi ned as suggesting a the novel use for 
an object.

 “We could light the book of plants to make a fi re.”
 Integration was defi ned as the combining resources to 
achieve a goal 

 “We will need the compass to know what direction to 
go on the map.”
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