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Popular Presumptions

• Groups are creative 

• Teamwork enhances creativity

• Diversity benefits group collaboration

• Cross and interdisclinary collaborations enhance 
are beneficial



Reality

• Groups are often less creative 

(Diehl & Stroebe, 1987; Paulus & Nijstad, 2003)
• Illusion of productivity 

(Paulus et al., 1993 )
• Inconsistent findings on benefits of diversity in 

teamwork 

(Mannix & Neale, 2005)
• No clear evidence related to the benefits of 

interdisciplinary collaborations



Social Anxiety
Social Loafing
Illusion of Productivity
Matching

Production Blocking
Task Irrelevant Behaviors
Cognitive Load

Low 
Creativity

in 
Groups

Cognitive Interference

Social Inhibition

Social-cognitive model (Paulus et al. 2000)



Competition/Accountability
Upward Comparison/Goals
Psychological Safety

Social Stimulation

Cognitive Stimulation

Novel Associations/Priming
Attention
Incubation
Heterogeneity

High
Creativity

in 
Groups

Social-cognitive model (Paulus et al., 2000)



Semantic Network Model
Paulus & Brown

• Accessibility or salience

• Matrix of category transitions
• Attentional factors

• Cognitive Priming
• Memory



Semantic Network

Guitar

Clar inet

Banjo
Gloves

Mittens

Flute

PantsViolin Hat



Cognitive Creativity in Groups

• Associations/Priming
• Cognitive Diversity/Moderate
• Attention
• Memory
• Incubation



Group Composition

Cognitive diversity

Group cohesion

Group size

Diverse idea pool
creates potential for 
cognitive stimulation.

Attention to others’ ideas
(listening, reading)

Motivational Factors

Norms/expectations

Social Facilitation

Task Goals

Matching
Time on task (“internal”

attentional focus)

Retrieval of information
from memory

Integration, combination,
& elaboration of information

PersistenceOutput/shared ideas
(spoken, written)

Individual Idea Generation



Attention

Internal Attention, 
Working Memory

Features

Response

Cues

Critic

Concepts

Ideas

Context
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Task and Social Diversity
• Creative benefits of groups should be maximized with 

more cognitive diversity
• Diversity of knowledge, perspectives, experience
• Potential for mutual stimulation, creative 

combinations, divergence instead of convergence.
• Motivation-enhanced competition (Lount & Philips, 

2007)
• Cognitive elaboration of diverse shared ideas 

(DeDreu, Nijstad, & Van Knippenberg, 2008)
• Results of research very mixed (Mannix & Neale, 

2005; Van Knippenberg & Schippers, 2007)
• Diverse groups-negative affect, lack of understanding 

or interest



Common Ground Perspective
• Group members need cognitive and social common ground to function 

effectively

• Workgroups should possess some similarities in order to achieve group 
goals (Gaertner et al., 1989; Miura & Hida, 2004). 

• Positive effects of cohesion, similarity

• Social sharedness effects (Tindale)--The degree to which cognitions, 
preferences, identities, etc. are shared and are being shared within groups.

• Shared mental models (Cannon-Bowers et al.)

• It may be difficult to harvest the benefits of diversity if the group does not 
have sense of “common ground” or social or cognitive connectedness 
(Voss, 2009)



Distributed Problem Solving 
Networks

• In our past studies at the Oxford Internet 
Institute and …at MIT’s Center for 
Collective Intelligence, we found that 
diversity correlates to a successful DPSN 
if everyone shares a similar goal

• Can compete, have different approaches 
but must have similar goal

• Bray, personal communication (2009)



Civil War Military Units

• In Heroes and Cowards: The Social Face of War
(Princeton University Press, 2008) , Dora L. 
Costa and Matthew E. Kahn report that military 
units were more cohesive if they were composed 
of men who looked, voted, and worshiped like 
one another. 

• Diverse units did not fare as well in terms of 
desertion.



Civil War Military Units

• White soldiers were less likely to desert if they 
fought alongside soldiers who were similar to 
them in terms of occupation, region, ethnicity, 
and religion. In African-American companies, 
soldiers were less likely to desert if they fought 
alongside soldiers from the same region. 

• Dozens of recent social-scientific studies that 
support "a basic underlying generalization: It©s 
harder to build trust and reciprocity in 
heterogeneous environments." (Putnam, 
Harvard political scientist)



Common Ground Perspective for 
Group Creativity

• Common ground
– Conceptual overlap

– Social similarity

• Results in a sense of social or cognitive 
connectedness

• Motivation to process shared ideas or 
information more deeply



Common Ground Perspective for 
Group Creativity

• Common ground, characteristics
– Increase attention to shared ideas

– Increase sense of psychological safety
– Increase likelihood of shared understanding

– Increase potential for semantic associations
• Cognitive overlap
• Moderate diversity may be optimal



Uniqueness Perspective for Group 
Creativity

• Sharing of unique information, ideas and 
expertise enhance creativity

• Great potential for unique combinations

• Unique stimuli may draw attention

• Sense of competition with “different others”



Relevant Research from the UT 
Arlington Group Creativity Lab

• Effects of unique/common information

• Cultural diversity and brainstorming

• Exposure to ideas from same/different race

• Task focus on individual vs. shared categories
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Exposure Paradigm

• Present ideas while individuals are 
brainstorming (by audiotape, written, or 
computer).

• Vary the number and type of ideas

• Examine the number of ideas individuals 
generated during the exposure session and in a 
subsequent non-exposure session

• Examine types of ideas generated and originality
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Unique Categories
Leggett (1996)

• Electronic Brainstorming

• Vary number of ideas ( 3 or 6)

• Vary uniqueness of  categories (low vs high)

• Most ideas and most unique ideas generated by 
those exposed to 6 ideas in unique categories

• Both during exposure and afterwards



Number of Ideas

• Exposure to ideas on tapes

• Dugosh, Paulus, Roland, & Yang (2000)
– Attention to ideas enhances idea generation 

– Idea generation increases as a function of 
the number of ideas to which individuals are 
exposed



Basis for Idea Exposure Effect

• Development of new associations

– Higher rates of idea exposure � higher rates 
of  idea generation

• Motivational changes 
– Individuals will increase (or decrease) their 

rate of idea generation as the rate of idea 
exposure increases (or decreases) 



Unique Ideas
Dugosh & Paulus (2005)

• Vary uniqueness of ideas within categories 
(unique vs common)

• Vary number of stimulus ideas (8 vs 40)

• Vary social comparison likelihood (low vs high)



Design
Social 

comparison 
likelihood

High Low

40 
ideas

Unique

Common

8 ideas Unique

Common 



Materials
Exposure content lists

– 80 stimulus ideas selected 
• 10 ideas from 8 categories

• 5 ideas unique / 5 ideas common
– 4 content lists 

• 8 unique ideas
• 8 common ideas

• 40 unique ideas
• 40 common ideas

• Creativity test



Social comparison manipulation

• Ideas are randomly being selected from 
database by computer program

• Or ideas were generated by someone 
who performed similarly on a creativity 
test

• All groups received memory instructions



Number of ideas generated



Number of unique ideas generated



Number of unique ideas generated



Number of ideas correctly recalled



General conclusions

• Social similarity: Motivation to perform the 
brainstorming task is influenced by the social 
comparison process—more similar-more impact 

• Cognitive similarity: Idea generation is 
influenced by the type of ideas that are 
presented independent of social comparison 
likelihood—more common more impact



Diversity and Synergy

• Diversity in groups often leads to negative 
emotions

• No consistent evidence for the benefits of 
diversity in teamwork

• Not much evidence for diversity benefit for 
creativity in groups



Diversity and Brainstorming

• Presume benefits of diversity in knowledge, 
experience, and perspectives

• Only some limited evidence of benefits of ethnic 
diversity

• May depend on context/team feeling

• May depend on feelings about diversity (Homan 
et al. 2007; Homan et al. 2008; Van 
Oudenhoven-van der Zee et al., 2009)



• Working in diverse groups can increase one’s 
understanding of those who are different from me.

• Diverse groups will make poor decisions.
• Being a leader of a diverse group should enhance a 

person’s leadership ability.
• I prefer to socialize with people from my own ethnic 

group.
• For complicated problems, diverse groups will be able to 

solve the problem more easily.
• Groups whose members are diverse will be more 

creative.
• In general, I prefer socializing with people like myself.
• I enjoy working in diverse groups.
• I prefer working with people who are very similar to me.
• I find interacting with people from different backgrounds 

very stimulating.

Attitude � � � � �� � � 	 � � 
 � � � � � � 
 � 	 � � � � ��



Effects of Diversity and Attitude

• Ethnically and linguistically diverse groups 
generate fewer ideas

• Positive attitude individuals—higher quality ideas 
with high diversity

• Negative attitude individuals—higher quality 
ideas with low diversity 



Brainstorming and Diversity
Nakui, Paulus, & Van Oudenhoven-van der Zee 

(2008)

• Group diversity and attitude toward diversity 
(ADWS) were allowed to vary naturally 

• Groups of size three and four

• Diversity of ethnicity and language background in 
groups should lead to higher quality of ideas 

• This effect should be stronger for high-ADWS 
members



Brainstorming and Diversity
Nakui, Paulus, & Van der Zee (2008)

• Manipulated awareness of shared positive 
feelings about diversity (yes/no)

• Awareness should enhance creativity, especially 
in diverse groups

• Manipulated group identity (team vs individual)

• Team identity may facilitate positive effect of 
diversity on creativity



Manipulation of awareness of 
shared positive attitude toward 

diverse workgroups

Half of participants were manipulated 
awareness of shared positive attitude toward 
diverse workgroups as follows;
“all you have taken this questionnaire at the beginning of this 
semester.  This scale measures a degree to which you like 
working with people who have different characteristics or 
background, such as ethnicity, gender, age, culture, major, 
personality, and so on.  Based on the questionnaire, all of you 
have a higher score than average.  That means all of you like 
working in a group composed of members who have various 
types of characteristics.  Now, please introduce yourself for 5 
minutes” .   



Team Identity

1) Deciding team name, color, and mascot 

2) Putting numbers (1, 2, & 3) on team 
name (e.g., Mavericks)

3) Discussing similarity 

4) writing sentences (we, our, us, ours, 
ourselves)



Individual Identity

1) Drawing personal mascot representing   
themselves

2) Putting just numbers (1,2, & 3)

3) Discussing differences 

4) writing sentences (I, my, me, mine, myself)



Participants

• Participants  -- 163 undergraduates

• Task: Ideas for enhancing campus for diverse 
populations

• Randomly assigned to a group composed of 3 or 
4 members

• Demographic information
Gender; Males 37%, Females 63%; mean age; 22.4 years old

Ethnicity; White 49%, Black 18%, Asian 21%, Hispanic 12%; 

Native Language; English 77%, Spanish 3%, Asian Languages 15%, 
Others 5%



Perception of diversity-

Rating at 
introduction
Cultural diversity 
(z=3.49, p<.01)
ADWS 
(z=-2.01, p<.05)
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Psychological Safety

• Higher with Team Identity

• Especially in a low cultural diversity group 



Self and Other Evaluation

• Cultural diversity had negative impact on self 
evaluation of leadership and self-evaluation of 
future work

• ADWS-positive effects on evaluation of future 
work of others  



Number of Ideas
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• Quantity
Cultural diversity
(z=-2.96, p<.01) 

• Perspectives
Cultural diversity 
(z=-3.55, p<.01) 



Awareness and Ideas

• Quantity
Awareness (z=2.55, 
p<.05)

• Perspectives
Awareness (z=1.85, 
p<.10)



ADWS, Diversity and Quality

• Quality
Cultural diversity 
(z=2.02, p<.05)

Interaction effect 
between cultural 
diversity and the 
ADWS

(z=2.45, p<.05)
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ADWS and Awareness for High 
Diversity Groups

� � � 
 
� � � � �� 	 

 � ��� � 
� 
� � � � � 	 � � � 
� � � 

� � ! 
� �� � � � �� � 
" � � � � 


� ��

� ��

� ��

� ��

� ��

� ��

� ��

�

� ��

� ��

� ��

� � � �� � � � � � ��

�
�

�
���

�

�

�

��

�
�

� �	 
 � � 


� � � � � 




Identity Orientation

• Good Ideas
Interaction effect 
between identity 
orientation and 
the ADWS  
(z=1.97, p<.05)

�� 
� 	 � 
� � � 
 
� 	 
# � $ %� � 
� � 
" � � � 
�� � � �

�

� �� �

� ��

� �� �

�

� �� �

� �	 
 � � 
 � � � � � 


�� 
& � �� 	 �� ��� 	

#
�

$
%

�
�


�
�
"

�
�

�

��

�
�

�
� � � �

�� � ��



Conclusions

• Diversity—negative affect and fewer ideas and 
categories

• Factors that enhance a sense of similarity or 
common ground enhance creativity

• Positive attitude toward diversity—quality in 
diverse groups

• Awareness of shared positive attitude—enhance 
number of ideas in general, especially for those 
with the most positive attitudes.

• Team identity enhances number of good ideas



Effects of Exposure to Ideas from In/Out-group 

Members (Parthasarthy, 2009)

• Ideas from in-group members should lead to 
matching of performance, attention according 
similarity/social identity theories

• Ideas from out-group members may increase 
sense of competition (Lount & Philips, 2007) and 
increase idea generation



545454

• UT Arlington Problem

Source:
• Computer
• In-group member
• Out-group member

Idea generation for 20 minutes
• Participants were exposed to 40 ideas
• An idea appeared every 30 seconds



5555



5656



5757



585858*p < .01



595959*p < .05



Conclusions

• Exposure to out-group member ideas increases 
generation of ideas

• Possible feelings of competition

• Possible feelings of efficacy (Van Oudenhoven-
van der Zee et al., 2009)

• Possible increased attention to “different other”



Task Assignment
Baruah (2008)

• Brainstorming tasks have multiple categories

• Tendency to focus on most common

• Convergence in groups



Task Assignment  

• Dividing categories among brainstormers

• Focusing on a single category or multiple 
categories

• Doing so individually or collaboratively



Limited Focus Effects

• Initial focusing on limited categories could 
reduce performance-reduced task opportunity

• Focusing on limited categories could enhance 
depth of search process/enhance motivation

• This could be especially beneficial in groups—
focused allocation of effort and increased 
sharing of creative ideas



Multiple Focus Effects 

• Initial focusing on multiple categories could 
enhance performance-stimulation of ideas 
across categories, combinations

• This could be particularly useful for groups

• Alternatively, this could lead to tendency to 
converge to a limited range of categories

• Focus on commonality in groups



Relatedness of categories 

• Initial focus on categories that are highly related 
or similar may limit range of ideas

• Initial focus on categories that are low related 
may increase divergent thinking, especially in 
groups (Mobley, Doares, & Mumford, 1992)

• Initial focus on related categories may facilitate 
semantic stimulation or depth of processing 
(Brown & Paulus, 2002; Nijstad & Stroebe, 
2006)



Relatedness Manipulation

Teacher Teacher

Technology

Campus safety

Campus beautyClasses

Related Unrelated



Instructions for individual focus
The problem you will be working on today is called “the 
UTA problem”. Basically we would like you to generate 
ideas or ways to improve UTA. Any suggestions you 
have about how to make UTA better are appropriate. 
Each of you will be assigned a different broad topic that 
is directly related to UTA problem. That is, each of you 
will have your own unique topic for which you will have 
primary responsibility. Please generate as many ideas 
as you can on your assigned topic, but feel free to 
express any other ideas about improving UTA that 
may occur to you.

You will have 15 minutes to work on the problem.



Instructions for joint focus

The problem you will be working on today is called “the 
UTA problem”. Basically we would like you to generate 
ideas or ways to improve UTA. Any suggestions you 
have about how to make UTA better are appropriate. 
Your group will be assigned 3 broad topics that are 
directly related to UTA problem. That is, each of you will 
have the same three topics for which you will have 
primary responsibility.  Please generate as many ideas 
as you can on the assigned topics, but feel free to 
express any other ideas about improving UTA that 
may occur to you.

You will have 15 minutes to work on the problem.



Design

• Participants: 
Two hundred and seventy

• Design: 

Interactive control group

• Task:
How to improve UT 

Arlington

Individual
assignment

Joint 
assignment

Interactive

High
Related

Low
Related

Nominal

High
Related

Low
Related



Dependent measures

1. Quantity - Total number of non repeated 
ideas 

2. Flexibility – Total number of categories 
surveyed

3. Clustering (ARC) – Degree to which 
consecutive ideas fall in the same category 
corrected for chance

4. Rated Originality





Categories Surveyed



Clustering



74

Originality



75

Originality



Categories Surveyed



Interactive Groups

• Most effects only with interactive groups
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Total number of Ideas



79

Categories Surveyed



Clustering



Clustering 



Discussion

• Joint task focus is beneficial in interactive 
groups—number of ideas and categories

• Joint task focus may lead to convergence in 
interactive groups— more idea chains in 
same category



Conclusions
• Evidence for common ground importance

– Common ideas more impactful
– Initial joint focus enhances ideation in 

groups
– Similar sources, more impact
– Shared positive attitudes toward diversity

• Evidence for positive impact of uniqueness

– Impact of unique categories
– Stimulating impact of “outgroup members”
– Positive attitude toward 

uniqueness/diversity



Interpretation

• Unique individuals/ideas draw 
attention/increase competitive motivation

• May not lead to deeper processing of shared 
information

• Common individuals/ideas may draw less 
attention but may lead to deeper processing
– More compatible with association network



Interpretation

• Achieving deeper processing with 
diverse information/stimuli

– Need a positive disposition/attitude

– Reflective time (minority influence 
aftereffects)

– Motivation to process 
(dispositional/external)



Interpretation

• Type of people/dispositions affect attention and motivation

• Types of ideas/categories affect processing of shared 
ideas/information

• Types of ideas/categories
– Affect the flow of ideas in association networks
– Closely related nodes
– Accessible associations/memories 



Category Formation
From previous studies (Nakui, 2006; Baruah & Paulus, 2007), 11 
most frequent categories 

• classes
• campus-activities
• food
• buildings 
• teachers
• technology
• parking
• student-welfare 
• campus-safety 
• addition/construction/renovation 
• campus beautification



Category Formation

TECHNOLOGY BUILDINGS

CLASSES CAMPUS-SAFETY

TEACHERS TEACHERS

STUDENT-WELFARE CLASSES

CAMPUS-SAFETY ADDITION/CONSTRUCTION/RENOVATE

CAMPUS-ACTIVITIES CAMPUS-ACTIVITIES

BUILDINGS STUDENT-WELFARE

CAMPUS-BEAUTIFICATION CAMPUS-BEAUTIFICATION

ADDITION/CONSTRUCTION/RENOVATE TECHNOLOGY

BUILDINGS TEACHERS

TECHNOLOGY CAMPUS-BEAUTIFICATION

CLASSES CAMPUS-SAFETY

HIGH-RELATED                                LOW-RELATED



Interdisciplinary/Crossfunctional
Teams

Potential Benefits

• Complementary skills, knowledge, perspectives
• Development of new insights, perspectives, 

models based on integrative 
sharing/understanding of differential expertise 
and perspectives

• Presume mutual cognitive changes

• Presume cognitive elaboration of shared 
information/ideas



Interdisciplinary/Crossfunctional
Teams

Potential Problems

• Low level of understanding, motivation, interest, 
opportunity, communication, proximity 



Interdisciplinary/Crossfunctional
Teams

Positive effects depend on many factors
• Type of leadership
• Quality of team interaction processes
• Communication process
• Evaluation processes
• Supportive and open climate
• Overlapping mental models
• Motivation 
• Team attitude
• Proximity
• Strong collaborative ties
• Prior experience as a team



Scientific Teams (Dunbar)

• Exchange at meetings
• Disconfirmations
• Collaborative reasoning
• Diversity
• Inaccuracy of memory for source of 
innovation



Production of Knowledge
Wuchty et al. 2007, Science

• Over the span of 5 decades, no. of authors
• Almost all fields increase in team size
• Teams more highly cited
• Effect is increasing over time
• Especially for highly cited papers
• Teams papers 6.3 more likely to be cited 1000 

times than individual papers in science and 
engineering



Interdisciplinary/Crossfunctional
Teams

• Fay et al., 2006

• Multi-disciplinary teams in health care
• Multidisciplinarity only contributes to teams 

outcomes (innovation) if quality of team 
processes is high

• shared vision, high interaction frequency, trust 
and reflexivity



Interdisciplinary/Crossfunctional
Teams

Shin and Zhou (2007)
• 75 R & D teams in 44 Korean companies from 

various industries
• When transformation leadership is high, teams 

with greater educational specialization exhibited 
greater team creativity (major field or discipline 
in which highest degree was earned)

• The opposite trend for low transformation 
leadership

• Transformational behaviors include inspirational 
motivation, idealized influence, intellectual 
stimulation, and individualized consideration


