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Abstract
Purpose – Due to its socio-cultural complexity, the impact of ethnic heterogeneous team on
creative task is a two-edge sword. On one hand it will bring high cognitive stimulation and thus
enhance creative production. On the other hand, it will lead to attention loading and thus
determine concentration and creativity. In handling ill-defined task or well-defined task, the
needed attention loading might not the same. Thus a question arises: will ethnic heterogeneous
teams outperform ethnic homogenous in creative production on ill-defined and/or well-defined
tasks? The paper aims to address this issue.
Design – This paper presents an experimental study that compares ethnic heterogeneous teams
(composed of both Danish and Chinese) with ethnic homogenous teams (composed of only
Danish or only Chinese) on creative production. The characteristic of tasks is manipulated: welldefined or ill-defined creative task.
Findings – The paper finds that heterogeneous teams get more creative production than
homogenous teams in solving the well-defined task. No significant difference was found in the
creative production for the ill-defined task.
Value – The paper demonstrates that the creative production in ethnic heterogeneous teams
will depend on the characteristic of the creative task.
Paper type: Research paper.
Keywords: ethnic heterogeneous, team creativity, ill-defined task, well-defined task.

Introduction - Ethnic diversity and team creativity
Creativity is an important element of competition for organizations (Amabile,
1983). Corresponding to the increased globalization, there is the increasing
prevalence of ethnic diversified team in work place (Kooij-de et al., 2008).
Managing ethnic diversified team becomes a new management task (McLeod et
al., 1996; Zhou and Shi, 2011). An important question is whether we can gain
value from ethnic diversified team in creative problem solving.
Investigations demonstrated that ethnic diversified team positively affects
team creativity (Stahl et al., 2010). Its different ethnic backgrounds would
stimulate team members’ cognition and which increases team creativity
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(McLeod et al., 1996; Paletz et al., 2004; Dahlin et al., 2005; Mathieu et al., 2008;
Curşeu, 2010). However, the effect of ethnic diversity on team performance is
still in controversial (Greer et al., 2012). Because ethnic differences may lead to
poor social cooperation among team members (Cox et al., 1991; Williams and
O’Reilly, 1998) and may thereby negatively impact team processes and
performance. A meta-analysis of 108 empirical studies on processes and
performance in 10,632 teams suggested that the performance of cultural
diversity team depends on their team process (Stahl et al., 2010). Van
Knippenberg and Schippers (2007) call for a contingency approach that
incorporates relevant moderators and mediators in studying the effect of ethnic
diversity on team performance. The categorization elaboration model was
generated to explain this mechanics (van Knippenberg et al., 2004). It points out
that the social categorization as a result of team’s ethnic diversity would
decrease team’s joint elaboration of task information from others whom are
'out-of-category' to themselves. As such the potential benefit comes from team
diversity on knowledge sharing and integration would fail to achieve. Together,
scholars believe that in order to get the most of ethnic diversity team the main
challenge the team manager facing is that how to help the team do good social
cooperation (Chatman et al., 2001).
To extend our understanding about ethnic diversity and team creativity, this
paper introduces a new perspective into the research model: the characteristic
of the task. In other words, we argue that the creative production of ethnic
heterogeneous team depends on whether the creative task is well-defined or illdefined. If the creative task is ill-defined it may affect the ethnic heterogeneous
team’s creative performance negatively. The reason is that the socio-cultural
complexity in ethnic heterogeneous teams working on an ill-defined task will
result in high attention loading and thus diminish the potential benefits of
cognitive stimulation companied by team members’ different backgrounds.
When the creative task is ill-defined their attention would be split according to
the cognitive loading theory (Chandler and Sweller, 1992). The team members
will make a stronger effort to control their attention which leads to the focused
attention. The focused attention will prevent the team from taking advantage of
the value of information diversity. In the case of working for well-defined task
the ethnic heterogeneous team will not have the same problem. The results of
the experiment study in this paper on graduate students from Denmark and
China supported this hypothesis.
Attention loading of ethnic diversity team in solving ill-defined creative
problem
The purpose of this study is to investigate the effect of ethnic diversity on
team creativity. Creativity in this study means the fluency, originality, and
flexibility of the team’s ideas or solutions. It is measured by the divergent
thinking test generated by Torrance (Runco et al., 2010). Fluency refers to the
number of idea generated. Originality refers to novel, unusual or the statistical
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infrequency of an idea. Flexibility is defined by the frequency of change in
perception / perspective. It is measured by the number of unique categories of
relevant responses / ideas (Nijstad et al., 2003).
Creative ideas cannot be generated ex nihilo. The generation of creative
ideas involves both the retrieval of existing knowledge from memory, combining
or reorganizing concepts or ideas, exploring for new attributes (Mumford et al.,
1991; Finke et al., 1992; Baughman and Mumford, 1995; Ward et al., 1997;
Nijstad and Stroebe, 2006). Creative idea generation is inherent to human
cognitive functioning (Nijstad et al., 2010; Finke et al., 1992), which is the nature
of prior accumulated knowledge and the character of the intra-psychic processes
that enable the acquisition, storage, transformation, and use of knowledge
(Cacioppo and Petty, 1982). In the process of team problem solving, team
members have chance to access other members’ opinion, knowledge and
information. Thus individual accumulated knowledge will be stimulated in the
team process. However, our working memory is limited in both capacity and
duration (Simon, 1974). Only a limited number of elements of information can
be held in the working memory and even less if these elements need to be
combined or processed concurrently (Chandler and Sweller, 1992). Studies have
shown that tasks without a working memory load elicit more mind-wandering
than tasks with a working memory load (e.g., Smallwood et al., 2009). It has
been found that in the process of creative problem solving, the presence of
others can serve as a distraction, lead to attentional conflict, and causing
attentional overload (Baron, 1986). Team’s ethnic diversity composition might
be a source of distraction for team members. In initial interactions, team
members’ categorization of one another is based on surface-level features
(Schneider et al., 1995). From a social categorization perspective, teams having
high sub-group categorizations will have more difficult to work as one team
(Gaertner and Dovidio 2000), and increase team members’ mental distraction
(Greer and Chwalisz, 2007). Research suggests that individuals in settings with
social category homogeneity versus social category heterogeneous may be
relatively more motivated by, and concerned about, social rather than task goals
(e.g., Brewer and Miller, 1996). Attention to relational concerns diminishes
attention on work (Sanchez, 2002). That in turn leads to a restriction in cognitive
focusing, causing an individual to attend to cues that are central to a task and to
ignore peripheral cues. To avoid taxing their attentional capacity the team
members will rely on cognitive shortcuts such as heuristics and pre-existing
schemata. An experiment study found that the best condition for generating
creativity was working alone and with no expectation of evaluation (Shalley,
1995). Attentional overload may, therefore, be elicited by the ethnic diversity
and be dysfunctional for creativity.
On the other hand, team members’ attentional loading during the problem
solving process might be caused by the characteristics of task. In creative
problem solving theory, problems can be categorized into two groups: ill-defined
problem or well-defined problem. Ill-defined problems are problems have
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unclear goals or vague information. Well-defined problems are those with clear
goals, or clear guidelines and rules (Pretz et al., 2003).
Similar with what is discussed in goal theory, that is, performance goal has a
behavior regulation function (Locke and Latham, 1990). The comparison of
performance with task goal can regulate individuals’ behaviors (Kanfer, 1990).
When the task’s goal is clear, team members’ attention will be narrowed and
thus diminish the search for different categories of concept or knowledge. Welldefined tasks result in processing fewer cues or data (Payne, 1982). On the
contrast, when processing ill-defined tasks, the vague task goal and task process
will ask for more cognitive resources. A related result came from a study on
decision makers, which turned out that when handling ill-defined task, in order
to minimize their expenditure of scarce cognitive resources, decision makers
would uncritically examine both relevant and irrelevant cues (Baron, 1986). Thus
the problem solving process of ill-defined task will ask for more attention loading
and the distraction caused by attentional conflict is particularly problematic
(Sanders and Baron, 1975).
Together, the ethnic heterogeneous team would have an impairment effect
on team creative performance by disrupting individuals' cognitive processing in
solving ill-defined creative problem. Hence, we pointed out the following
hypothesis:
Hypothesis 1: Heterogeneous team will be more fluent, original
and flexible than homogeneous team in solving well-defined
creative task.
Hypothesis 2: Heterogeneous team will not less fluent, original
and flexible than homogeneous team in solving ill-defined
creative task.
Experiment study
Participants in this study included 31 graduate students from China and
Denmark (15 Chinese and 16 Danish). They were attending a course in
innovation and creativity as part of a 2-year master program in China. In the
course only English was used. The second author was a teacher on the course.
He introduced the study and collected the data. The participants were informed
that this was a mix of a lecture and an experiment study, and that their
performance would be scores by judges and feedback would be given back to
them 2 weeks after the experiment. The feedback was a point of departure for a
theme on teamwork and creativity. There were 19 males (7 Chinese and 12
Danish) and 12 females (8 Chinese and 4 Danish). The average age was 23.52
(ranged from 20-30 years old, SD = 2.01), with mean working experience 22.23
weeks (ranged from 0-108 weeks).
A 2 (task characteristics) x 2 (team ethnic diversity) experiment study was
used to explore for task characteristic on the one dimension and ethnic diversity
on the other dimension. Task characteristic was manipulated by using welldefined task and ill-defined task. Task 1 & 2 were finished by homogenous
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(national) teams, and task 3 & 4 were finished by heterogeneous (international)
teams. All students were randomly assigned into national teams. There were five
Chinese teams and each team had three students. For the four Danish teams,
each team had four students. After they had finished task 1 & 2, all students
were randomly assigned into international teams. There were 8 international
teams and each team had two Danish students and two Chinese students,
except one international team had two Danish students and one Chinese
student.
In order to control the effect of teams’ problem solving process, all teams
were asked to use brainstorming method to finish the tasks. Brainstorming is a
widely used team idea generation tool (Osborn, 1957; Diehl and Stroebe, 1987;
Mullen et al., 1991; Paulus and Brown, 2007). Before the experiment study
brainstorming method was demonstrated by the second author. The four
experiment tasks were explained in the following.
 Task 1 included a well-defined task: “Please list all the ideas you can come up
with for a future cup. Do not worry about how much the change would cost.
Think only about what would make it a better cup for any purpose you may
think of. Be as creative as possible. Please write your ideas as keywords.”
 Task 2 included an ill-defined task: “Imagine a situation where it would only
be possible to walk around between midnight and six o´clock in the morning.
It is the same for all people all over the world. Please list all the potentials
and consequences such a situation would give. Do not worry about how
absurd the situation would be. Think only about what we could use the
situation for and how it would affect our lives. Be as creative as possible.
Please write your potentials and consequences as keywords”.
 Task 3 included a well-defined task: “Please list all the ideas you can come up
with for a future shoe. Do not worry about how much the change would
cost. Think only about what would make it a better cup for any purpose you
may think of. Be as creative as possible. Please write your ideas as
keywords”.
 Task 4 included an ill-defined task: “Imagine a situation where it would only
be possible to put clothes on by using a remote control. It is the same for all
people all over the world. Please list all the potentials and consequences
such a situation would give. Do not worry about how absurd the situation
would be. Think only about what we could use the situation for and how it
would affect our lives. Be as creative as possible. Please write your potentials
and consequences as keywords”.
The whole team worked together by brainstorming method. They were given
a white paper and were asked to write the keywords of their idea in the paper. It
lasted for 15 minutes. Then they wrote down their name on the paper and an
instructor collected all the papers.
Measure. In this study, fluency for each team was calculated by the number
of keywords each team generated (Nijstad et al., 2010). Originality was scored
by two professors from Denmark and by two graduate students of organizational
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behaviors from China. They were instructed by the second author on how to
score each idea according to a 5-point scale: 1 points for no originality and 5
point for high originality. The scoring was conducted independently. Their interrater reliability on originality for were all acceptable (with Cronbach a was 0.82).
Flexibility was scored according to number of unique categories of ideas by
two Danish researchers and one Chinese researcher. If the category titles were
the same or had similar semantic meaning they were regarded as the same
category and thus only received scoring as one. The scoring was conducted
independently. The student’s name and the team’s name were blinded. The
inter-rater reliability was acceptable (Cronbach a was 0.94).
Results
First step was the comparison of teams’ differences in four studies. They were
compared in terms of fluency, originality, and flexibility. All significant
differences in the T-test among two kinds of teams are presented in table 1. It
turned out that international teams (N = 16) performed significantly better in all
three dimensions of creativity than national team (N = 18). More details, in the
case of fluency, M international team = 43.63, SD = 11.31; M national team = 35.50, SD =
7.35, t = 2.52, p < 0.05. In the case of originality, M international team =9.89, SD = 2.69;
M national team = 7.45, SD = 2.41, t = 2.78, p < 0.01). And in the case of flexibility (M
international team = 17.79, SD = 1.20; M national team = 15.67, SD = 2.70, t = 2.88, p <
0.01).
Creative thinking

Fluency
Originality
Flexibility

Team

National team
International team
National team
International team
National team
International team

Team
number

M

SD

18

35.50

7.35

16

11.31

18

43.63
7.45

16

9.89

2.69

18

15.67

2.70

16

17.79

1.20

2.41

t

p

2.52

< 0.05

2.78

< 0.01

2.88

< 0.01

Table 1. Performance difference between national team and international team in all tasks.

Then, we compared the international and national team in well-defined tasks
and ill-defined task separately by running T-test. It turned out that in the case of
well-defined task, international teams performed better than national teams.
More details, in the case of fluency, M international team = 52.00, SD = 9.02; M national
team = 35.22 , SD = 8.07, t = 4.05, p < 0.001. In the case of originality, M international
team = 12.03, SD = 1.97; M national team = 7.02, SD = 2.31, t = 4.77, p < 0.001). And in
the case of flexibility (M international team = 18.58, SD = 1.02; M national team = 15.54, SD
= 2.27, t = 4.63, p < 0.001). But in the case of ill-defined task, international teams
performed not significant difference than national teams. More details see table
2.
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Creative thinking

Team

Team
numb
er

M

SD

t

p

Well-defined
creative task:
Fluency
Well-defined
creative task:
Originality
Well-defined
creative task:
Flexibility
Ill-defined creative
task:
Fluency
Ill-defined creative
task:
Originality
Ill-defined creative
task:
Flexibility

National team

8
9

8.07
9.02

4.05

International team

35.22
52.00

National team

8

7.02

2.31

4.77

International team

9

12.03

1.97

National team

8

International team

9

14.54
18.58

2.27
1.02

National team

8

International team

9

35.78
35.25

7.03
5.68

-.17

> 0.05

National team

8

International team

9

7.89
7.75

2.57
1.07

-.14

> 0.05

National team

8

International team

9

16.98
16.81

2.73
.75

.17

> 0.05

< 0.001

< 0.001
4.63
< 0.001

Table 2. Performance difference between national team and international team in well-defined
task and ill-defined task.

Thus the hypothesis 1 which predicts that heterogeneous team will be more
fluent, original and flexible than homogeneous team in solving well-defined
creative task was supported. And due to the finding that two kinds of team had
no significant difference in creative production in solving ill-defined creative
problem, hypothesis 2 which predicts that heterogeneous team will less fluent,
original and flexible than homogeneous team in solving ill-defined creative task
was rejected.
Discussions
The main finding of this study is that ethnic heterogeneous teams (international
teams) performed better in well-defined creative tasks than ethnic homogenous
teams (national teams). Our explanation includes that the more complex sociocultural background of international teams will bring forth more different
perspectives, opinions and knowledge and thus provides the ethnic
heterogeneous team the better conditions for the cognitive stimulation. As such
the composing of the team will benefit team creativity. However, in temporary
teams, ethnical surface-diversity would lead to social categorizing. Team
members’ attention will split into two parts: attention on the social categorizing
and the attention allocated on handling the task. When the heterogeneous
teams are solving the ill-defined task, the complex nature of the task resulted in
additional attention loading. To copy with this situation, the team would struggle
to control their attention on the task and would thus not have attention capacity
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to do remote thinking. As a result the benefit of teams’ creativity come from
ethnic heterogeneous team would be decreased. Thus, in this study
heterogeneous teams weren’t able to perform better than the national teams in
the ill-defined creative task. On the contrast, when the creative task is welldefined, the international teams would face with less attention loading. Thus
their attention loading was less serious and had more cognitive resources to
focus on the creative task. The potential advantage of informational diversity of
the heterogeneous teams on team creativity was achieved.
The attention loading has previously been studied in relation to group
brainstorming technique. In order to improve creativity on complex tasks, a
splitting up of the task can be done so that each part of the task is dealt with one
at a time rather than simultaneously (Dennis et al., 1996; Coskun et al., 2000).
Because doing different tasks at the same time will ask for category switching
and needs a new search of memory (Nijstad and Diehl, 2006). This will slow
down the thinking speed and lead to fewer ideas being generated within the
same time interval (Nijstad and Stroebe, 2006). On the other hand, when solving
one task one time, without the distracted of thinking other categories, the
cognitive concentration or the focused task-directed cognitive effort which
improve creativity (Nijstad and Stroebe, 2006; Nijstad et al., 2010). Thus
attentional loading should be managed during the creative problem solving
process.
Update, the impact of team ethnic diversity on team creativity mainly
discussed from the perspective of team cooperation, conflict and trust (van
Knippenberg et al., 2004). This paper first pointed out team ethnic diversity is a
source of team attentional loading. In this study the team problem solving
process was controlled. That is, all the temporary teams solved creative problem
with the same brain storming method. The brainstorming method helped the
teams avoiding relational conflict and it gave all the teams a same interaction
strategy to solve the creative problems. The results of this study suggest that the
social distraction in ethnic diversified teams cause an attention loading effect
and thus prevent the ethnic diversified teams from taking full advantage from
the knowledge diversity of the team in the case of ill-defined tasks.
Based on the findings, we can point some practical suggestions towards
ethnic diversified team managers: first, temporary ethnic diversified teams will
be better at solving well-defined creative tasks than solving ill-defined creative
tasks. Team building and culture training exercises may help these teams spend
less attention on the socio-cultural differences. Another method may be to
establish a team identity to prevent their attention splitting. A final suggestion
may be to split up the task into several smaller less complex tasks, which will
decrease attention requirement by asking the teams to finish them one by one.
The limitation of this study: the sample size of the experiment study was
small and the ethicality only includes China and Denmark. Hence, generalization
of the result from this paper should be done with cautiousness. However, we
still believe that the finding of this study has its value for cross-culture team
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