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Abstract
Creativity is beyond doubt of high influence to competitive advantage for organizations. In this
article we focus on the possibility of improving creativity of R&D teams. A training concept is put
forward and tried out in a quasi-experimental field study with three innovation teams consisting of
engineering and design students. The innovation teams are part of a two-semester course. They
had to solve specified “real world problems” by inventing autonomous system devices. Two
measurements were used to assess the usefulness of the one-day training in a prae post design. As
an external measurement judges rated the answers to the alternate uses test. The German
translation of the team climate inventory by Brodbeck, Anderson & West (2000) was used as a
self-assessment of creativity. The results show that the predicted enhancement can be seen by the
external measurement. The results for the self-assessment are ambiguous. Implications for further
research are discussed.
Keywords: R&D Teams, Creativity, Innovation, Training, Engineering.

1. Introduction
It is almost trivial nowadays to state the importance
of innovation. As an example for the omnipresence
of innovation as important business factor is for
example the recommendation by the Harvard
Business Review online of the 10 must read articles
(www.hbr.harvardbusiness.org/web/collections/10
mustreads). The first (but not only) cited article is
about innovation. Overall there is an increasing
emphasis placed on innovation as a key contributor
to organizational success (e.g. Ford & Gioia, 2000;
Wolfe, 1994).
It becomes more and more clear that improving
innovative capability of a company is not only

about innovation processes but also about.
employees. Their innovative respectively creative
capabilities and competencies are contributing to a
high degree to the innovative capability of a
company (Amabile, 1988; Devanna & Tichy, 1990;
Jalan & Kleiner, 1995; Salley, 1991; van de Ven,
1986).

1.1 Definition of creativity
Taylor (1988) cites over 60 different definitions of
creativity. Besides all differences recent research
agrees on some facets in the definition of creativity
(e.g. Amabile, 1983, Csikszentmihalyi, 1988,
Simonton, 1990, Sternberg & Lubart, 1996,
Sternberg & Lubart, 1991):
- (partly or wholly) new ideas

-

about products, processes and/or services
ultimate target is a new and useful
outcome.
Amabile (1996) states that creativity for innovation
does not only cover the generation of ideas that are
novel and useful but also includes their
implementation to create new products, services or
processes. Contrary to Amabile (1996) we
distinguish between the ability to generate and
implement new and useful products, services or
processes (the innovative capability of a company)
and the ability to come up with new and useful
ideas and make them a starting point or an
ingredient of a product, service or process
innovation (the creativity of individual employees
or teams). But having ideas only about potential
new and useful products, in one’s own mind does
not help the company to be innovative. Therefore
also the next step is crucial: making these ideas a
potential starting point or an ingredient of an
implemented innovation. It is therefore that we also
talk about innovative capability on the individual
and team level as a more complete term. But for the
time being we will stick to the term creativity to
distinguish our focus of research on the human
beings and their skills, competencies and not on the
level of companies.
In the greatest part of creativity research the
individual creative genius is taken as the asset for
innovative capability of organizations. But looking
at innovation happening in organizations teams are
getting more and more important as the entity to
come up with innovations. So it is no longer the
“lonesome” genius inventing a new product,
process or service but teams. The benefits of
teamwork in R&D are beginning to be
undisputable, e.g. the development of ideas is
relying on communication between team members
(Anderson & West, 1994; West, 1990).
Communication with other team members provides
the possibility that ideas or pre-ideas are enriched to
more mature ideas and concepts by adding other
problem views, other solutions, further detail
information, or combining it with other ideas.
To sum up we understand creativity of a new
product engineering team or R&D team as the
ability to transfer a high number of new and useful
ideas to the first implementation phase not just
bringing forward some ideas.

1.2 Training concept
Various studies show that training can enhance
creativity. The “first wave” of creativity training
studies in the 70ies are dealing mainly with children
and/or adolescents in school room environments:
e.g. Productive Thinking Program (Covington et al.,

1974), CoRT Program (de Bono, 1973) and
Program Odyssey (Adams, 1986). Trainings
conducted in the “second wave” (starting parallel in
the 50ies but having a peak in the 80ies and
following years) are focusing on adults as sample
group
and
on
divergent
thinking
as
operationalization of creativity (e.g. Feldhusen,
1983; Glover, 1980; Guilford, 1950) and on
problem solving (e.g. Getzels & Csikszentmihalyi,
1976; Isaksen & Parnes, 1985; Wallas, 1928;
Parnes & Noller, 1972; Mumford et al., 2003) as
central training issue. Meta-analysis conducted by
Ma (2006), Scott et al. (2004), Torrance (1972) and
Rose & Lin (1984) are showing positive results in
most of the studies. Rose & Lin (1984) e.g. indicate
an effect size of .64 of creativity training. Overall it
seems quite reasonable to assume that training can
enhance creative capabilities and competencies.
The question is if these trainings are working why
are making up a new training concept. Why bother?
The training studies mentioned above show certain
flaws. Firstly, the external and internal validity is
questionable. External validity is seldom given in
the studies since most of the studies do not use “real
world” problems but divergent thinking tests as
operationalization of creativity. The link that
divergent thinking tests really do represent
creativity useful for R&D needs still has to be
shown. Another problem to validity is the use of
schoolroom settings. The validity for R&D
departments can be questioned therefore. Threats to
internal validity are also somewhat obvious. Most
of the training tasks mirror the evaluation test task
therefore it is maybe only a training effect which is
measured but not a real enhancement of creative
competencies. Secondly, all trainings described
above are trying to enhance individual creativity
(e.g. Cropley & Cropley, 2000; Ogot & Okudan,
2006; Puccio, Firestien, Coyle & Masucci, 2006).
Creativity on a team level is more than individual
idea generation as already explained before.
Teamwork involves social and psychological
processes that can influence the generation,
evaluation, acceptance, and implementation of new
ideas (see e.g. Stroebe & Nijstad, 2004).
Therefore training of creativity should be able to
look beyond individual problem solving skills and
divergent thinking and focus on the specific
requirements at team level. This is especially true
for R&D departments and other occupational
settings where new products, processes and services
are developed on a team level and not only by
individuals.
Based on literature reviews and existing flaws in
present training studies we propose a training
concept for product development engineers (see
table 1, compare also Goller & Kobe, 2008).

Areas
Resources

Focus on individual level
‐ Domain-specific knowledge
‐ Building self-awareness
‐ Perseverance in the
implementation process of
ideas

Techniques

‐
‐
‐
‐

Motivation

Problem analysis and solving
Divergent thinking
Intrinsic task motivation
Acquisition of a positive
attitude towards creativity

Focus on team level
‐ Participative Safety:
o Communication skills as
listening to other ideas and other
team members
o Cooperation with other teammembers
‐ Support for Innovation:
o Acceptance of other ideas
‐ Shared perseverance in the
implementation process of ideas
‐ Building team-cohesion
‐ Support for Innovation
‐

Task Orientation

Table 1. Training concept
Since training concepts normally do not focus on
team level it is interesting to explain here to some
detail the focus on the team level of the concept (for
further details see Goller & Kobe, 2008). LipmanBlumen & Leavitt (1999) showed that teams can
provide ideal conditions for generating new and
useful products and processes. But there are also
specific barriers existing on a team level for idea
generation (Stroebe & Nijstad, 2004, Mumford &
Gustafson, 1988, West & Anderson, 1996). Team
members are unlikely to generate and communicate
novel and unusual ideas if they expect these to be
summarily dismissed or criticized. This can be the
case if teams do not have a climate that allows
creative ideas to be openly communicated, fairly
evaluated and properly implemented in order for
innovation to be shown (Amabile & Gryskiewicz,
1987, Anderson & West, 1994). West (1990)
proposed that team creativity can be encouraged by
a team climate where creative ideas are valued and
supported, can be presented without fear of reprisal,
and where team members are focused on achieving
both organizational and task objectives. He
developed a four factor model of team climate for
creativity
and
innovation,
consisting
of
Participative
Safety
(interpersonally
nonthreatening atmosphere and participation in teams),
Support for Innovation (articulated and enacted
support of attempts to introduce new and improved
ways of doing things), Vision (vision, clarity,
attainability, and common team goals), and Task
Orientation (shared concern for excellence in
performance).
The usefulness of West’s (1990) proposed team
climate for innovation has been examined in a
range of settings using a questionnaire developed
for measuring TCI (Anderson & West, 1994).

Burningham & West (1995) studied oil company
teams and found that Participative Safety, Support
for Innovation and Task Orientation all correlated
above .30 with external ratings of innovation. West
& Anderson (1996) used the widest range of
innovation measures in their investigation of
hospital top management teams, including
individuals’ and teams’ ratings of their innovation,
lists of innovations and experts’ ratings of the
magnitude, radicalness and novelty of innovations
listed by the teams. They found that all TCI scales
correlated about .50 with overall innovation and
self-reported innovation. Participative Safety and
Support for Innovation correlated about .30 with the
number of innovations reported by these teams.
Task Orientation was significantly correlated with
experts’ ratings of innovation radicalness and
Support for Innovation with their ratings of
innovation novelty. These studies show that
Participative Safety, Support for Innovation and
Task Orientation is important in procuring creative
team outcomes. Since these are features of a team
that can not be taken for granted (see Stroebe &
Nijstad, 2004, Mumford & Gustafson, 1988, West
& Anderson, 1996) it is important to find ways to
train these characteristics of a creative team.

3. Study
3.1 Research Goal and Hypotheses
Anderson & West (1994) describe unhelpful team
climate (e.g. resistance to new ideas) as a roadblock
for innovation in organizations. Our overall

question is if creative capability on team level can
be enhanced through training.
Hypothesis 1. The training will lead to a significant
difference on the scales, Task Orientation,
Participative Safety and Support for Innovation, of
the team climate inventory.
Hypothesis 2. The training will have no influence
on the scale Vision of the team climate inventory.
Hypothesis 3. The training will lead to a significant
difference in the external measurement (alternate
uses test).

3.2 Experimental setting
A two-semester undergraduate course of the ETH
(Swiss Federal Institute of Technology) at Zurich
was the framework course for the training. The
ETH Zurich is offering engineering and managerial
studies on bachelor and master level. The course is

part of the curriculum of the mechanical
engineering department and the credit points given
are needed for the bachelor degree. The the course
consists of lectures about the process of product
development, innovation management, methods in
the product development process, and methods of
problem solving. Additionally to the lectures a “real
world” problem are handed out that has to be
solved by a team of students by the end of the
course.
The course was taken by 21 students. In this course
three so called innovation teams were randomly
compiled. Each team had to come up with an
innovative solution, design as well as a constructed
and working prototype to the given problem. The
three problems given were: constructing and
designing an autonomous system fish (N=6), a selfsteering yacht (N=8), an autonomous small
helicopter for use in an amusement park (N=7). As
an example of the prototypes designed and
produced see figure 1 below.

Figure 1. Designed and produced prototype of one innovation team
The innovation teams resembled very much “real
world” R&D teams because they had to deal with
all processes involved in organizational R&D
processes, like budgeting, coming up with their
own time frame, deciding what will be build in the
ETH owned shops, what will be bought, etc. All
groups can be defined as interdisciplinary because
students of another university with a different
engineering focus were invited to be part of the
teams as well as product design students from
another university. Each innovation team had two
student counsellors for technical and project design
questions. Overall the environment and the

difficulty level for the innovation teams can be
compared with an R&D environment.

3.3 Training
The training was conducted in the first phase of the
innovation process but after the introduction,
explanation and first discussion of the “real world”
problem. Every team received a one-day training.
The training itself followed the concept developed
by Goller & Kobe (2008). It was a mix of standard
issues about team work in innovation teams and

counselling parts tailored to the specific questions

the teams had during the training.

Training Topic
Input about Teams
What is a team and how does a team develop?
What about the definition criteria is important for us?

Relation to Training Concept
Building Team-CohesionR
Support for InnovationR
Partizipative SafetyR
Support for InnovationR

Where are we standing in the team development clock?

Building Team-CohesionR

What do we have to develop in order to be successful?

Task OrientationM
Acquisition of a positive attitude towards
creativityM
Partizipative SafetyR
Support for InnovationR
Shared perseverance in the implementation process

Team task

of ideasR

Analysis of the team behaviour and debriefing

Building Team-CohesionR
Creative Problem SolvingT
Acquisition of a positive attitude towards
creativityM

Input about communication
Communication models useful in team environments

Building Self-AwarenessR
Partizipative SafetyR

Input and training about feedback processes and rules

Support for InnovationR
Building Team-CohesionR

Defining team-rules

Partizipative SafetyR
Support for InnovationR
Shared perseverance in the implementation process
of ideasR
Building Team-CohesionR
Building Self-AwarenessR
Task orientationM

R

Resources; T Techniques; M Motivation
Table 2. Topics of the training and relation to the training concept

3.4 Measurement
The effects of the training were measured by a prae
post design. We used the team climate inventory by
Brodbeck, Anderson & West (2000) as a selfdescriptive measurement of creativity. It is the

validated German translation of the team climate
inventory by Anderson & West (1994). The team
climate inventory consists of four factors: Vision,
Participative Safety, Task Orientation and Support

for Innovation. “Vision is an idea of a valued
outcome which represents a higher order goal and a
motivating force at work” (West, 1990, p. 310).
West (1990) states that team vision has four
components: clarity, visionary nature, attainability,
and sharedness. In order to share ideas as well as
information team members need to have a nonthreatening environment of trust and support. Only
in a team atmosphere like this new ideas will be
proposed and brought forward. Task Orientation
describes a shared interest in excelling in task
performance. West (1990) proposes that this is
related to team work methods, intra-team advice,
feedback and appraisal of performance and ideas.
Support for innovation is defined as the needed
active support of team members within the team for
innovative behaviour. The team climate inventory
is measured on a five-point Likert-scale.
We handed out the questionnaire for the first time
five days before the one-day training and the post
measurement 3 weeks after the training. Since the
training is dealing with “everyday life” of the team
we wanted to give the team time to experience the
effects of the training and re-evaluate the status of
the team. The lectures during the 3 weeks after the
training dealt with patent research and training in
the use of a CAD system. Both lectures were
dealing with technical knowledge only in order not
to influence in any way the possible outcomes of
the training. All questionnaires were handed out
personally and were received within 2 days after the
posting.
Additionally to the team climate inventory
(Brodbeck, Anderson & West, 2000) we used an
external measurement of creativity: the alternate
uses test (Christensen et al., 1960, Guilford, 1967).
In the alternate uses test subjects are asked to
produce as many as possible alternate uses of an
everyday object. Since the alternate uses test and its
exemplary given objects (e.g. brick) is widely know
we used different objects. We wanted to have a
procedure as objective as possible for the
generation of the alternate uses. We asked a group
of 10 people (randomly selected out of the friends
of the authors) to name 10 everyday objects they
used in the last 24 hours. A list consisting of 34
objects was derived. The named objects could be
categorized into three different clusters: technical
devices, kitchen objects and others. Out of the three
clusters for each measurement (prae, post) one
object was drawn.
The three objects were stated to the students at the
beginning of the training in a random order for each
team. Since we are interested in the team level
effects of the training we did not ask for individual
contributions but used open brainstorming to derive
answers. All answers were noted on a flipchart by
the trainer (one of the authors). The team was not
aware by the time of the “testing” that the answers
are used to evaluate their creativity. The second
measurement (post) was taken when the
questionnaires where handed out (3 weeks after the

training). Only after the second measurement the
teams were informed about the use of the data and
asked for permission.
All data was handled confidentially and had no
influence on grading. All questionnaires and data
collected were coded on team level and could not
be traced back to the individual level due to privacy
issues.

4. Results
The results will show to what degree the training
will enhance the creativity of teams similar to
organizational R&D teams. Furthermore it will be
more evident if teambuilding is actually useful in an
R&D context without further training in creativity
methods.

4.1 Results and Implications of the
external measurement
The alternate uses test asks subjects to list all
alternate uses of a named object they can think of.
The scoring is comprised of four components:
originality, fluency, flexibility, and elaboration
(Christensen et al., 1960, Guilford, 1967).
Elaboration is defined as the amount of detail given
in the answers. Since the students were not asked to
elaborate on the given answers but “just to call out
their ideas” elaboration is not considered.
Fluency is defined as the total amount of the given
ideas. The responses to all three objects are added
up for each measurement (prae and post) and for
each team. Over all (innovation teams and objects)
208 items were given in the prae measurement and
144 items were given in the post measurement. In
order to find out if there are significant differences
a t-test for dependent samples was calculated with
the mean over the three innovation teams for each
measurement point of time. No significant
difference was found for fluency.
Flexibility is defined as the amount of different
categories given. All given answers were clustered
by two separate judges. Existing differences in the
clustering were there for five given answers. They
were discussed and resolved between the two
judges. Over all (innovation teams and objects) 19
categories were derived in the prae measurement
and 21 categories were given in the post
measurement. In order to find out if there are
significant differences a t-test for dependent
samples was calculated with the mean over the
three innovation teams for each measurement point
of time. No significant difference was found.

t

df

p

Fluency

2.637

2

n.s.

Flexibility

-2.000

2

n.s.

Table 3. T-test for fluency and flexibility
Originality is defined by comparing each response
to the total amount of responses by all people
participating. Since we used a group brainstorming
technique we can not use this way of counting.
Therefore we rely on the consensual assessment
technique by Amabile (1982). There it is shown
that people can assess the creativity of products
without any special training and definition given.
We followed the following instructions by Amabile
in order to ensure the right use of the technique:
1. Judges have to have some experience with the
domain in question but not an identical level of
experience is required. Since we use everyday
objects we do not have to consider a special domain
experience.
2. Judges must make their assessments
independently.
The
consensual
assessment
technique relies on subjective judgements based on
implicit criteria about creativity. There should be no
training and no special definition given. Therefore
we asked our three judges to rate the
originality/creativity of each given answer on a
five-point Likert-scale (not original at all – very
original) without any further detail information.
3. Each judge should view the products in a
different random order. Therefore we ordered the
sequence for all 6 objects differently for each judge
as well as the sequence of the to be judged answers
for each object. All three judges were receiving the
randomly ordered answers per mail and were asked
to respond within two days. The results show
differences (Mprae=1.96; SDprae=0.151 and
Mpost=2.34, SDpost=0.122). In order to find out if
there are significant differences a t-test for
dependent samples was calculated with the mean
over the three innovation teams for each
measurement point of time. The results were
significant (see table 4).
The results for the external measurement show an
interesting effect. Fluency and flexibility seem to be
not affected by the training whereas originality
increases significantly. Overall this is an indication
that the training is useful in the sense intended. For
R&D teams it is not important how many ideas and
how many different categories their ideas belong to
but how original, and therefore in the best sense
creative and innovative, their ideas are. For
innovation it is not important that masses of ideas
are produced but that the ideas are of a high quality.
Quality in the field of R&D is always related to the
innovation and creativity concept of being new
respectively original. Another point of quality for

innovation is the usefulness of ideas. This we did
not ask. It would be interesting if not only the
originality of the answers are improved by the
given training but also the usefulness. But in order
to do so one would have to define usefulness for the
to be given answers. The discussion about
innovation shows clearly that usefulness of ideas
can hardly be defined in the idea phase but is often
rather settled after introduction of the product or in
the ongoing innovation process. If we take this into
account it probably will be hard to define
usefulness. The risk will be that especially out-ofthe-box ideas about alternate uses will be discarded
as original and creative but not useful. The small
amount of judges used could be another problem
for the interpretation of data. The standard
deviations of the compared means are relatively
small
(Mprae=1.956,
SDprae=0.1511
and
Mpost=2.339, SDpost=0.1221) which fits the
argumentation of Amabile (1982) that there is a
consensual assessment possible. Therefore we
assume that the standard deviation would not be
influenced significantly with the increase of judges
and the result is therefore relatively stable.
t
Originality

-4.758*

df

p

2

.041

*significant p<0.05

Table 4. Results t-test for originality

4.2 Results and Implications of the selfdescriptive measurement
As a self-descriptive measurement of creativity we
used the team climate inventory (Broadbeck,
Anderson & West, 2000). The authors report for a
measure of reliability internal consistency of the
scales between α = .81 und α = .89. The average
inter-rater-reliability is between r = .90 and r = .96.
The validity is given as the correlation between the
team climate scales and external rated indicators of
creativity (r = .32 to r = .64).
Comparisons of the means of the two
measurements points of time for all three teams
were conducted on the different scales of the team
climate inventory: Vision, Participative Safety,
Task Orientation, and Support for Innovation.
t
Vision
Task
Orientation
Participative
Safety
Support for
Innovation

df

p

-0.034

2

.976

-1.324

2

.317

-0.696

2

.558

-0.596

2

.612

Table 5. T-test for all scales
No significant results could be found. The first
scale Vision (Mprae=43.52, Mpost=43.58) is not
expected to be different since the training concept
does not include any contents in order to train the
relevant competencies for this scale. The scales
Task Orientation (Mprae=27.28, Mpost=27.55),
Participative safety (Mprae=48.69, Mpost=49.68),
and Support for Innovation (Mprae=30.39,
Mpost=30.75) show no significant differences as
well. This result is somewhat astonishing in the
light of the significant result of the external
indicator. It may be possible that self-descriptions
are not as sensitive to change as external ratings.
Personality psychology states that human beings
tend to perceive themselves in a stable, consistent
way. (e.g. Eysenck & Eysenck, 1985, McCrae &
Costa, 1987, Cattell, 1959). The results could be an
indication that self-descriptions in the asked field of
behaviour are perceived as relatively stable and
insofar are not due to change in the self-description
in a short time. Whereas the external ratings are
oriented on the results of creative behaviour and are
not influenced by personality factors.
The changes in all scales are going in the right
direction, but they are not significant. If we look at
the results from a methodological point of view it is
obvious that the sample size (N=3) is rather small.
The data could only be collected on a team level for
each innovation team out of confidentiality issues.
Therefore the individual data sets could not be
collected and used. Bortz (2005) is referring to the
effect size as a way to find appropriate sample sizes
for expected effects. The table below is a reference
for optimal sample sizes. Therefore it is not
astonishing that no significant effects could be
found. Even if we would expect to have a strong
effect we would still need N=11.
Effect Size
0.20
small effect
0.50
medium effect
0.80
strong effect

Optimal Sample Size
156
26
11

Table 6. Relation effect size and sample size
For exploratory reasons we use for each individual
data set the innovation team mean. As a result we
can use 21 data sets which will enable us to find
hints for an existing effect in our training sample.
We insert the group mean of each group for the
individual data sets in the group (Ngroup1=7;
Ngroup2=6, Ngroup3=8). We have now N=21 and will
calculate the t-test for dependent sample sizes on an
overall level (prae post).
As can be seen in table 7, the scale Vision shows
again no significant difference between the two
measurement points of time (Mprä=43.59,
SDprä=2.642; Mpost=43.72, SDpost=1.533) as
predicted.

Vision
Task
Orientation
Participative
Safety
Support for
Innovation

t

df

p

-0.327

20

.747

-3.860**

20

.001

-2.776*

20

.012

-2.036

20

.055

** significant p<0.01
*significant p<0.05

Table 7. Exploratory t-test
The scale Task Orientation shows a highly
significant
difference
between
the
two
measurement points of time (Mprä=27.37,
SDprä=1.087; Mpost=27.62, SDpost=0.982). The
scale Participative Safety shows a significant
difference between the two measurement points of
time (Mprä=48.64, SDprä=0.854; Mpost=49.87,
SDpost=1.682). The scale Support for Innovation
does not show a significant effect (Mprä=30.42,
SDprä=1.201; Mpost=30.80, SDpost=0.566). But
Support for Innovation shows a trend towards
significance. The results of the exploratory t-test are
quite promising. It could be possible that without
the limiting sample size that the training does
indeed have the predicted effects.

4.3 Summary of the results and further
research
The data shows some promising answers to our
research question if training can enhance creativity
on team level.
Hypothesis 1. The training will lead to a significant
difference on the scales, Task Orientation,
Participative Safety and Support for Innovation, of
the team climate inventory. Hypothesis 1 can be
supported for the scales Task Orientation and
Participative Safety if we take the adjusted sample
size (N=21) into account. Nevertheless it would be
sensible to replicate the results in a quasiexperimental field study with more teams, meaning
an adequate sample size. Given the collected data
(N=3) in the field study hypothesis 1 can not be
supported. Support for Innovation can not be
supported. Even in the exploratory t-test with the
adjusted sample size (N=21) the difference between
the two measurements is not significant. It is
possible that Support for Innovation can not be
influenced by training alone but needs some sort of
counselling and therefore “deeper” and even more
tailored intervention. The extension of the training
into a training combined with individual team
counselling sessions could be a possibility to
develop the training concept further.
Hypothesis 2. The training will have no influence
on the scale Vision, of the team climate inventory.

This hypothesis can be clearly supported. In all
cases the scale vision did not change significantly.
The result backs the quality of the implementation
of the theoretical training concept. This also tackles
the missing of a control group. In order to ensure
that differences in the measurement are truly an
effect of the intervention and not due to effects like
maturation, history or testing a control group should
be established (Cook & Campbell, 1979). In our
field study the training was part of a two-semester
course at the mechanical engineering department
and the credit points of the course account for the
bachelor degree. Fairness prohibits the setup of a
control group within the course. Therefore we
measured the scale Vision as a control
measurement. The results of the exploratory t-test
show exactly the proposed result: no difference on
the scale Vision but significant differences between
the measurements on two out of all three scales.
Hypothesis 3. The training will lead to a significant
difference of the external measurement (alternate
uses test). Hypothesis 3 could clearly be supported.
The results show that even with a very small
sample size an effect could be detected. This is
promising in itself but also shows the need of
further research about the influence of different
measurement methods on the construct of creativity
on team level.
One remark about possible generalizations of the
results will conclude this article. The analysed
innovation teams are in many reasons very similar
to R&D teams in organizations. The innovation
teams consist out of different domains (engineering
and design) with a majority of engineering students
and students from different universities. This
resembles modern interdisciplinary R&D teams, at
least to a certain extent. The teams had limited
resources for their innovation task insofar that all
money, material and needed expert knowledge
outside the university had to be funded by the
innovation team itself besides a very small starting
budget. This restriction in resources is very similar
to R&D teams in organizations. Another similarity
was the limited control over framework variables
like changing the detail idea of the innovation
object and overall goal during the innovation

process (happened to one of the teams due to
changing ideas of their main sponsor), being forced
to move the office during the innovation process
(leads to additional time restrictions), a not-well
adjusted IT-system for files and documents, etc. In
sum the environment was modelled (voluntarily and
involuntarily) as close to an organizational R&D
team as possible. Even the innovation process with
milestone presentations, documentation formats and
sponsor events were alike.
Some differences can be found and constrict the
possible generalization. The innovation teams are
not alike an organizational R&D teams if
companies work with long-term, stable teams. The
innovation teams are much more like project teams,
coming together for a certain goal and being
dissolved after completion. Some of the hindering
team dynamics described by e.g. West & Anderson
(1996) may only occur if teams are working
together for a longer time with the same manning.
The biggest differences between the innovation
teams and organizational R&D teams are: age of
team members and supportive structures for the
innovation teams within the course. All team
members were in their early twenties. We do not
know in what way and how this age difference to an
organizational R&D team will influence the results.
The given supportive structures of the course are
the existence of two student-supervisors for each
team. They had the task to answer upcoming
questions regarding innovation process, technical
and organization problems. Most R&D teams do
not have a supportive structure like that. The
supervisors did not have the task to help increase
the creativity of the team or to counsel the team on
“human resources” issues but to “overcome” the
shortage of knowledge and experience of the
students.
Overall the similarities between the innovation
teams and organizational R&D teams outweigh the
differences. The conclusion that creativity on a
team level can be enhanced by training has found
some supportive points with this study but still
needs a lot of research.
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