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This study examined the relation between the research and development (R&D) performance
and the fit between a researcher’s cognitive type and the task demand of the project that was
implied in Wang, Wu & Horng’s (1999) study. Three hundred and eighteen research projects
completed by 205 project leaders in the 3 years were classified into Unsworth’s four creativity
types along two dimensions: (1) whether the research addressed an open- or closed-ended
problem and (2) whether the project was assigned or actively sought by the researcher. Each
researcher’s personal traits were assessed using Myers—Briggs Type Indicator (MBTI) and
Kirton’s Adaptor—Innovator Scale (KAI). Results show that researchers with a conforming,
feeling, or judging-type cognition performed better with assigned projects for solving closed
problems. Those with an originality and intuitive-type cognition performed better on self-
initiated projects for solving open-ended problems. Researchers with sensing-type cognition
performed better with assigned projects for solving open-ended questions. Thus, a careful
match between a researcher’s cognitive type and the task demand of project is important for
R&D management.

1. Introduction

C reative ideas spring from individuals. Recog-
nizing individual creativity is therefore im-
portant to organizational creativity. But any
creative achievement of an individual is the pro-
duct of a multitude of personal as well as environ-
mental factors (Simonton, 1999). Lack of support
from certain developmental and environmental
factors can render personal creativity futile

(Gove, 1994; Amabile, 1996; Lumsden, 2001).
For example, creative achievement of an organi-
zation depends not only on the creativity of
individual employees but also on organizational
factors such as task demands, availability of
financial and human resources, and a culture of
innovation (West, 2000; Unsworth et al., 2005).
Thus, our study aims to investigate the relation
between research and development (R&D)
performance and the fit between a researcher’s
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cognitive type and an organizational factor, the
task demand of the project.

For R&D work, creative achievement demands
that researchers not only be competent in domain
knowledge but also possess certain types of cogni-
tion (Kennedy and Kennedy, 2004). Studies in
literature suggest that an intuitive type of cogni-
tion that seeks deeper meanings behind the sense
experiences is related to better R&D performance
(e.g. Shallcross and Sisk, 1989; Agor, 1991).
However, Wang et al. (1999) found that in a
group of 106 researchers of a large petroleum
company in Taiwan, the intuitive type of cogni-
tion was not related to R&D performance when
R&D performance was measured by either the
mean number of paper published, the mean num-
ber of technical service projects completed, or
supervisor’s mean performance rating in 3 years.
But they did find a positive relation between a
researcher’s paper publication and his/her fluency
and originality of thinking. Wang et al. attributed
these puzzling findings to the task demands of the
company. Namely, the R&D tasks of this com-
pany were mostly technical problems raised by its
oil refineries and its top managers, which might
severely constrain the functions of a researcher’s
intuition on cognition. As an extension of Wang
et al.’s speculation about the relation between a
researcher’s cognitive type and the task demand,
we posit that, other environmental factors being
equal, when the task demand of a research project
fits with a researcher’s cognitive type, the project
performance will be enhanced. In the following
section, we first discuss both the relations between
creativity and cognitive type and the relations
between Unsworth’s (2001) creativity types of
task demand and cognitive type. Next, a set of
fitness hypotheses for empirical testing will be
proposed.

1.1. Creativity and personality

Creativity, by nature, requires one to respond in a
nonconforming, independent, and different way
to the world. Individuals who are creative may be
disposed toward original ways of responding, and
thus display certain patterns of cognition or
personality traits (e.g. Torrance and Horng,
1980; VanGundy, 1984; Sternberg, 1999). For
example, Torrance (1995) identified the following
10 characteristics to be common among creative
individuals in a 30-year longitudinal study: de-
light in deep thinking, tolerating mistakes, loving
their own work, having clear purpose, enjoying
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their work, feeling comfortable as a minority of
one, being different, not being well rounded,
having a sense of mission, and having the courage
to be creative. Eysenck (1997) even uses the
term ‘psychoticism’ to describe creative persons,
which refers to their inability or reluctance to
inhibit bizarre free associations. Personal charac-
teristics such as psychoticism or disposition to
originality may be determined genetically, making
them highly persistent and resistant to change
(Eysenck, 1997; Lumsden, 2001). They often exert
an important top-down influence on an indivi-
dual’s coping behavior in response to specific,
bottom-up, situational demands (Heller et al.,
2004; Johnson, Chang, and Lord, 2006).
Cognitive type refers to a person’s unique way
of processing information imported externally,
including how one encodes, transforms, stores,
and retrieves information mentally. It is a rela-
tively stable personal trait developed from inter-
actions with one’s environment (Jung, 1923).
Cognitive type affects one’s observation, proces-
sing, and organization of information from the
environment and consequently affects one’s judg-
ment or decision making (Messick, 1976). Build-
ing on Jung’s theory, Myers and her colleagues
(Myers and Briggs, 1962, 1977; Myers et al., 1998)
developed the Myers—Briggs Type Indicator
(MBTTI) scale to measure cognitive type along
the following four dimensions: extroversion vs
introversion (E-1), sensing vs intuition (S-N), think-
ing vs feeling (T-F), and judging vs perceiving
(J-P). Extroverts and introverts differ by the
extent to which their attention is focused on
external events or internal ideas. Sensing and
intuition are associated with the depth of informa-
tion processing. Sensing-type people pay attention
only to information at sensory level while intui-
tive-type people would process information
further to grasp the deeper meaning and implica-
tions of their experiences. Thinking or feeling
refers to a person’s guiding attitude toward eval-
uating and judging one’s own experiences. Think-
ing-type people evaluate their own experiences
through logical analysis while feeling-type people
focus on affects such as likes or dislikes aroused by
an event. Judging or perceiving refers to how
stringently one filters the information from the
external sources. Judging-type people use strin-
gent criteria to filter out information that is new or
in conflict with their knowledge repertoire. In
contrast, perceiving-type people are open-minded
and have a low threshold for information filtering.
Studies in the literature suggest that an
intuitive type of cognition leads to better R&D
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performance (e.g. Shallcross and Sisk, 1989;
Agor, 1991). An example is Roberts’ (1989) study
investigating personality and motivations of tech-
nological entrepreneurs. With data from 73 tech-
nical entrepreneurs, he found that technical
entrepreneurs are more introverted, intuitive,
and thinking-oriented than the general popula-
tion, but with no difference in preference toward
judging or perceiving. Within the group of tech-
nical entrepreneurs, however, those who were
high on entreprencurship were more extroverted,
intuitive, and perceiving than those who were low
on entrepreneurship. But they did not differ in
preference toward thinking or feeling. Intuitive
type of cognition is therefore consistently related
to performance in tasks that require creativity.

Another cognitive type that influences perfor-
mance and group management at the workplace is
the preference for originality. Kirton (1976, 2000,
2003) conceptualizes this personal trait along an
adaptation-innovation dimension. An innovator
is one who brings in new changes and innovative
ideas by disrupting the status quo of an organiza-
tion or discipline. In contrast, an adaptor is
one who prefers to stay within the limits of
the established practices and ways of thinking.
Kirton’s studies (e.g. 1980, 2000, 2003) suggest
that preference along the adaptation-innovation
continuum is a stable cognitive type that people
bring into their work context. Even though this
trait is not related to a person’s ability, skill, or
ways of doing things, it will cause difficulties in
one’s coping with an environmental structure, a
task demand, or a co-worker that is in conflict
with one’s preferred cognitive type. Collaboration
and management of people with diverse cognitive
abilities and styles are often required for complex
tasks. For example, a team of highly innovative
R&D workers may need a team leader who is an
adaptor to maintain order and efficiency in the
daily research routine, and vice versa (Kirton,
2000). R&D tasks may vary in their demand for
creativity and are preferred by researchers whose
preferences fall at different position along the
adpatation-innovation continuum. Thus, fitness
between an individual’s adaptation-innovation
preference and the demand of an R&D task is
also important for R&D management.

1.2. Creativity type of R&D task and
cognitive type

Work and work environment play a crucial role in
determining R&D performance. In a study on the
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interplay between project environment and
project team performance, Thamhain (2004)
collected 76 project teams’ ratings of their envir-
onment from 27 large technology-based multi-
national companies. Performance was measured
by the senior manager’s rating of overall team
performance, ability to deal with risk, and efforts
and commitment to results. Data showed that the
most important drivers of high team performance
came from factors that satisfied researchers’ per-
sonal as well as professional needs such as perso-
nal interest in work itself, pride, professional
work challenge, and accomplishment and recog-
nition. To a slightly lesser extent, environmental
supports such as effective communication, mutual
trust and respect, cross-functional cooperation
and support, and autonomy and freedom also
positively affected team performance.

Different R&D endeavors may require differ-
ent cognitive types and different levels of cogni-
tive capacities. For example, an R&D task may
require a researcher to extend the boundaries of
the currently accepted theoretical paradigms, or
to propose a new paradigm by integrating differ-
ent, even conflicting, perspectives (Sternberg,
1999). In addition, motivation for creativity may
be classified as either intrinsic or extrinsic. Crea-
tive acts driven by one’s own interest or values
tend to persist under unfavorable conditions,
whereas those driven by extrinsic factors often
discontinue once the contingent rewards diminish
(Deci and Ryan, 1985; Amabile, 1996). Unsworth
(2001) therefore classified creative acts into four
types along two dimensions: the motivation and
the problem type. On the motivation dimension, a
creative act can be classified as either self-initiated
or demanded by others. On the problem type
dimension, a creative act can be classified by
whether the problem it addresses is open or
closed. The closed-type problem has readily avail-
able answers and yet requires creative effort in
formulating alternative solutions. The open-type
problem requires effort on solving a problem that
has not yet been identified. According to Uns-
worth’s classification along the above two dimen-
sions, R&D tasks can be designated as one of the
four types as follows:

1. Proactive creativity: the creative task is self-
initiated and the goal is to define and then
solve the problem.

2. Expected creativity: the task is demanded by
others and there are no known solutions to the
problem. The goal is to define the problem
clearly and then solve the problem.
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3. Contributory creativity: the task is self-initiated
and the goal is to tailor and apply available
solutions to the problem.

4. Responsive creativity: the creativity task is
demanded by others and solutions to the
problem have been proposed previously. The
goal is to modify, revise, or adapt the known
solutions to fit the current situation.

Creative tasks with dissimilar natures require
different ways of information processing, and
consequently, different cognitive types (Allinson
et al., 1994). Thus, we posit that creative achieve-
ment of the above four types of R&D work
requires researchers of different cognitive types
and cognitive preferences along the adaptation-
innovation dimension.

1.3. Predicted relations between creativity
type of R&D task and cognitive type

Because individuals with intuitive-type cognition
prefer working on fundamental issues and
deducing their implications, we predicted that
intuitive-type researchers would outperform sen-
sing-type researchers on projects that require
proactive creativity. Furthermore, because jud-
ging-type individuals like to manage life in a
planned, orderly way and prefer working on
organized and structured problems, we predicted
that they would outperform researchers of other
cognition types on responsive and contributory
projects. In contrast, perceiving-type individuals
who are open, flexible, and unrestrained would
perform better on projects that need proactive
or expected creativity. In scientific research,
thinking-type researchers may fit better with phy-
sical science projects that require formal, logical

analysis of external, objective experiences. In
contrast, feeling-type or introverted researchers
may fit better with social science projects that
require psychological, affective understanding of
the inner needs of human beings. In addition, the
extroversion—introversion distinction may only be
relevant to whether a researcher’s interests are
directed toward outer observable phenomena or
inner, abstract ideas. We did not expect ‘thinking
vs feeling’ and ‘extroversion vs introversion’
distinctions to be relevant to research projects
in our sample because they were exclusively
technology-related.

R&D performance may also be affected by an
individual’s disposition toward originality (Bar-
ron, 1955). Kirton’s distinction between innova-
tors and adaptors in a work context ties closely
with Unsworth’s distinction between the open- vs
closed type of problems. Problems that need new
perspectives and unconventional thinking may be
more appealing to innovators who prefer to work
in an original way. In contrast, problems that fall
within the constraint of tradition and convention
may be more appealing to adaptors. Conse-
quently, we hypothesized that innovator-type
researchers would perform better on projects of
the proactive-type and the project of expected-
type. In contrast, the adaptor-type researchers
would perform better on responsive- and contrib-
utory-type projects. A summary of the predicted
fit between project type and R&D worker’s cog-
nitive type is given in Table 1.

1.4. Context of the study

R&D project leaders from the Industrial Tech-
nology Research Institute (ITRI) of Taiwan

Table 1. A summary of predicted person—project fit relations and observed findings

Creativity MBTI predicted MBTI finding! KAI predicted KAI finding'
Problem  Drive Type
Open Internal ~ Proactive (OI) Intuitive + Innovator +
Originalitypjgn
Perceiving + Conformityjsy,
Efficiencynign
Open External  Expected (OE) Perceiving — Innovator —
Sensing
Closed Internal ~ Contributory (CI)  Judging — Adaptor —
Closed External Responsive (CE) Judging + Adaptor +
Feeling Originality;y,
Conformitypign

4 predictions confirmed by data; —, predictions not confirmed by data. O, open problem; C, closed problem; I, internal drive; E,
external drive; MBTI, Myers—Briggs Type Indicator; KAI, Kirton’s Adaptor—Innovator Scale.
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provided data for empirical testing of our fitness
hypotheses. ITRI has played the role of an engine
that powers technological innovations in Taiwan
since its establishment in 1973. By 2006, ITRI has
evolved into a research institute with more than
5,000 researchers conducting R&D in six major
areas: information and communications, electro-
nics and optoelectronics, material, chemical, and
nanotechnologies, biomedical technology, energy
and environment, and mechanical and systems.
ITRI is funded by both the public and private
sectors with an annual budget exceeding half a
billion US dollars. By 2005, it has created near
10,000 patents, established 150 spin-off compa-
nies, and contributed an average of annual 500
technology transfers to the industry.

An ITRI project usually involves a team of
researchers, often with the project leader as the
principal investigator. Upon completing a pro-
ject, researchers must submit a technical report.
Since 2000, ITRI has launched an effort to build a
database to document all its project reports. Only
some projects, particularly those funded by the
government, are subject to an overall evaluation.
Otherwise, there is no consistent process using
standard criteria for comprehensive evaluation of
a project’s performance. Researchers receive only
an overall individual-based annual performance
evaluation from their supervisor.

2. Method

2.1. Sampling of projects and project
leaders

ITRTI’s research projects are classified into four
categories based on the source of fundings:

1. Forward-looking projects are supported by
funds for developing knowledge that will lead
to the creation of new products, new techno-
logical applications, or new industries. They
are characterized by high risks, high initial
investment, high uncertainty involved in
bridging scientific findings and end applica-
tions. Longer lead time is needed in consoli-
dating research results. About 10% of the
total annual research budget came from this
category.

2. Key technology projects are supported by funds
for developing core technologies needed
for establishing new domestic industries or
for producing the innovative components
and products needed by established industries.
Works include technical research, construc-
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ting and testing production facilities, trial run
testing, and collecting and analyzing technolo-
gical, marketing, economic, and legal informa-
tion. About 45% of the total annual research
budget came from this category.

3. Service projects are supported by funds for
providing technical services to public or pri-
vate sectors, including consultation, R&D
supports, or technological assessment and eva-
luation. About 43% of the total annual re-
search budget came from this category.

4. Self-initiated projects are supported by funds
for researches initiated by researchers.
Usually, <2% of the total annual research
budget is allotted for this category.

Proposals and project leaders for the first two
types of projects are mostly but not exclusively
determined by a top-down process, but research-
ers can refuse the assignment. Proposals for the
latter two types are mostly raised by individual
researchers.

The participants of this study were drawn from
1,015 ITRI project leaders employed during the
years of 2000-2002. A total of 2,178 projects had
been completed during these 3 years. Among
those projects, service projects accounted for
42.5%; key-technology projects, 33.8%; for-
ward-looking projects, 16.9%; and self-initiated
projects, 6.8%. In the 3 years, about 49% of
participants directed only one project, 23%, two
projects; and 27%, three or more projects. Most
participants (66.3%) had directed only one of the
above four categories of projects. Some (26.5%)
had directed two categories of projects, and a few
(6.3%) had directed three categories of projects.
Very few (0.9%) had directed projects across all
four categories and were excluded from our
sample.

Because the distribution of projects across four
ITRI categories was uneven and the creativity
types of projects were unknown, it was necessary
for us to secure enough observations for each type
of ITRI project in the sample. To do so, we first
included 97 researchers who had directed the self-
initiated projects. Then, we retained those re-
searchers who had odd employment numbers
from the remaining pool. All those who had
conducted forward-looking projects in this re-
tained group were then included (n=107). Fi-
nally, we randomly selected 99 researchers from
the remaining pool of project leaders. The final
sample comprised of 299 (275 males and 24
females) project leaders, after excluding four
researchers who had already left the ITRI by
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the time of this survey. Forty-eight percent of
these project leaders had a master’s degree and
42% a doctoral degree. Their mean age was 37.37
(range: 25-54). Their average professional experi-
ence was 9.28 years, and the total number of
projects they directed in 2000-2002 was 475.

Two hundred and five project leaders (68.56%)
responded to our questionnaire (188 males and
17 females; mean age, 37.53, SD =6.47). Forty-
six percent of them had a master’s degree and
44% a doctoral degree. The total number of
projects led by the respondents in 2000-2002
was 318 (M =1.56). The distribution of these
projects across ITRI’s four categories is listed in
Table 2. Most respondents (68.3%) had worked
only in one of the four categories of projects, only
28.3% in two categories, and 3.4% in three
categories.

2.2. Creativity type of project

On the basis of the answers given by the partici-
pants to three questionnaire items regarding the
origin of the project (self-initiated or assigned),
the nature of the problems involved (original or
old problem), and the availability of ready solu-
tions (available or unavailable), we classified each
project into one of Unsworth’s (2001) four crea-
tivity types according to the rules as follows: a
project was designated as a proactive type if it was
self-initiated and the problem involved was origi-
nal and had no ready solutions. It was designated
as an expected type if the project was assigned but
the problem was original and with no ready
solutions. A project was designated as a contrib-
utory type if it was self-initiated but the problem
involved had ready solutions. Finally, a responsive
type project was assigned and had ready
solutions. The distribution of the creativity
types of these projects is shown in Table 2. As
Table 2 shows, although the self-initiated and the

forward-looking projects accounted for a small
portion of all ITRI projects, they were more likely
of the proactive-type creativity (89%). Our sam-
pling method to retain enough projects in these
two categories is thus warrented.

2.3. Measures of cognitive type

The MBTI was used to measure a researcher’s
cognitive type. Four scores on the scale indicate a
person’s cognitive orientations on E-I, S-N, T-F,
and J-P dimensions. Higher scores indicate stron-
ger orientation towards introversion, intuition,
feeling, and perceiving, and vice versa. To test
the fitness hypotheses, we selected the top 50
persons (I-, N-, F-, or P-type) and the bottom
50 persons (E-, S-, T-, or J-type) from the 205
participants according to their scores on each of
the four dimensions. The top and the bottom
group’s differences in project performance were
then compared.

Participants’ responses on the MBTI were
factor-analysed. The obtained eight-factor struc-
ture corresponds to the four dimensions of MBTI
and explains 32% of the total variance. The
internal consistency coefficients (Cronbach’s o)
were 0.76, 0.79, 0.69, and 0.79 for E-I, S—-N,
T-F, and J-P, respectively. The overall internal
consistency of the scale was 0.80.

In addition, Kirton’s (1976) Adaptor—Innovator
Scale (KAI) was used to measure a researcher’s
preference for originality. Three subscores repre-
senting the degree of preference for originality,
efficiency, and conformity, were obtained. Kir-
ton’s studies (Kirton, 2000, 2003) suggest that
innovators are characterized by high originality,
low conformity and low efficiency, and so the
degree of one’s conformity and efficiency was
scored reversely and added to originality score to
yield a total KAI score representing the degree of
one’s preference for innovation. However, we

Table 2. Distribution of creativity types of ITRI’s four types of projects

Creativity ITRI fund type

Self-initiated Forward-looking Key technology Service Total %
Proactive (OI) 20 20 2 3 45 14.2
Expected (OE) 5 7 4 2 18 5.7
Contributory (CI) 19 32 25 19 95 29.8
Responsive (CE) 27 33 40 60 160 50.3
Total 71 92 71 84 318
% 22.3 28.9 22.3 26.4

O, open problem; C, closed problem; I, internal drive; E, external drive; ITRI, Industrial Technology Research Institute.
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found a negative correlation (r=—0.23, P<0.01)
between originality score and the reversed effi-
ciency score, contrary to the previous studies
(e.g. Kirton, 1976; Bobic et al., 1999) that found
a positive correlation in samples of the general
public, college students or business managers.
We therefore decided to analyse KAI’s three sub-
scores separately. Again, the top 50 participants
and the bottom 50 participants on three KAI
subscores were selected to represent those with
higher and lower originality, efficiency, or confor-
mity, respectively. Note that because of the reverse
scoring, a higher efficiency or conformity score
corresponds to a lower preference for efficiency or
conformity.

Factor analysis on KAI items yielded a three-
factor solution that corresponds to originality,
efficiency, and conformity constructs and explains
40% of the total variance. The Cronbach’s o’s
were 0.82, 0.79, and 0.78 for these three subscales
and 0.79 for the total scale.

2.4. Measure of project performance

Because there was no formal performance evalua-
tion of a project, and the mean number of projects
directed by a researcher was only 1.56 in the 3
years, we decided to use the presence (1) or
absence (0) of a participant’s involvement in a
certain creativity type of project as a measure of
his/her performance in that type of project. The
performance of a certain creativity-type project
was further weighted by the participant’s rating of
that project’s accomplishments. Participants were
asked to evaluate every project they directed in
20002002 separately by the following seven-
point Likert scales: (1) the degree of success, (2)
the degree of personal involvement, (3) personal
satisfaction with the project, (4) personal creative
contribution to conceptualization of the problem,
(5) the degree of the theoretical contribution of
the project, (6) creativity in technical aspects of
the project, (7) satisfaction of clients, and (8)
capital investment from industries attracted by
the findings of the project (the last two items were
only for service projects). Finally, participants
gave an evaluation of the overall success of
project on a nine-point rating scale. The averaged
rating from all items (seven or nine items) served
as an index of the achievement of a project. Some
of these items were derived from Spender’s (1996)
three criteria for evaluating advanced technology
program: the advancement of scientific and
technological knowledge, returns on the invest-
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ment, and spillover socio-economic returns to
others in the system. The reliability coefficiency
(Cronbach’s «) for the project evaluation items is
0.79. A project leader’s performance on each of
the four creativity types of research was the
average performance rating of all projects he/she
directed within that type. The absence of project
of a certain creativity type was indicated by a
score of 0. Consequently, the project performance
score derived from the following formula was
not only a researcher’s self-evaluation but also
an objective measure of participation in the
project:

where 7 is the creativity type of a project (e.g. 1,
active; 2, expected; 3, contributory; 4, responsive),
j is the number of i type of project completed by a
project leader in 2000-2002, X;; is the averaged
performance rating of jth project of i type, and N;
is the total number of i creativity type of project.
The performance measure P; was set to zero when
N;=0.

2.5. Survey process

Questionnaires were mailed to participants. Part 1
included three items for assessing a project’s
creativity type. Part 2 followed Part 1 and in-
cluded nine items for assessing a project’s perfor-
mance. Participants were instructed to answer
these two parts for each project they completed
in 2000-2002 separately. The name of the project
was indicated at the beginning of Part 1. The rest
of the questionnaire was for the evaluation of the
participant’s cognitive types and included the
MBTI scale and the KAI scale. The order of
the MBTI scale and KAI scale was counterba-
lanced across participants.

3. Results

To examine the relation between person—project
fit and R&D performance, performance differ-
ence between the top 50 persons and the bottom
50 persons on an MBTI or KAI dimension was
compared by a t-test. An unequal variance r-test
was used when the assumption of homogeneity of
variances was violated. Tables 3 and 4 list the
descriptive statistics and the test statistics.
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Table 3. Mean (SD) project performance of researchers with different cognitive types

Creativity\ Extrovert Introvert t
cognition
Proactive (OI) 1.20 (2.43) 0.63 (1.75) 1.34
Expected (OE) 0.67 (1.85) 0.30 (1.19) 1.20
Contributory (CI) 1.38 (2.38) 2.32 (2.48) —-1.94
Responsive (CE) 3.31 (2.48) 2.62 (2.50) 1.39
Sensing Intuitive
Proactive (OI) 0.24 (1.20) 1.79 (2.67) —3.73%**
Expected (OE) 0.71 (1.83) 0.08 (0.59) 2.32%
Contributory (CI) 1.95 (2.68) 1.91 (2.49) 0.07
Responsive (CE) 3.23 (2.44) 2.55 (2.44) 1.40
Thinking Feeling
Proactive (OI) 1.21 (2.32) 1.08 (2.35) 0.28
Expected (OE) 0.52 (1.63) 0.31 (1.26) 0.72
Contributory (CI) 2.29 (2.54) 1.51 (2.36) 1.60
Responsive (CE) 2.02 (2.45) 3.38 (2.32) —2.84%*
Judging Perceiving
Proactive (OI) 1.06 (2.29) 1.31 (2.40) —0.55
Expected (OE) 0.56 (1.57) 0.42 (1.44) 0.48
Contributory (CI) 1.91 (2.59) 1.76 (2.41) 0.30
Responsive (CE) 2.78 (2.49) 2.26 (2.39) 0.33

*P<0.05; **P<0.01; ***P<0.001.
O, open problem; C, closed problem; I, internal drive; E, external drive.

Table4. Mean (SD) project performance of high vs low KAI researchers

Creativity type Group t
High Low

Originality

Proactive (OI) 1.26 (2.41) 0.30 (1.19) 2.53%*

Expected (OE) 0.40 (1.38) 0.49 (1.50) —0.34

Contributory (CI) 2.78 (2.74) 1.89 (2.48) 1.69

Responsive (CE) 1.90 (2.50) 3.19 (2.21) —2.74%*

Efficiency

Proactive (OI) 0.77 (1.93) 0.89 (2.09) —0.30

Expected (OE) 0.79 (1.85) 0.31 (1.24) 1.52

Contributory (CI) 2.23 (2.59) 2.25(2.53) —0.03

Responsive (CE) 2.45 (2.62) 2.79 (2.40) —0.67

Conformity

Proactive (OI) 0.59 (1.80) 1.18 (2.28) —1.44

Expected (OE) 0.51 (1.57) 0.19 (0.95) 1.26

Contributory (CI) 1.88 (2.44) 2.26 (2.64) —0.75

Responsive (CE) 3.25(2.42) 2.22 (2.48) 2.12%

*P<0.05; **P<001.
O, open problem; C, closed problem; I, internal drive; E, external drive; KAI, Kirton’s Adaptor-Innovator.

216  R&D Management 37, 3, 2007 © 2007 The Authors
Journal compilation © 2007 Blackwell Publishing Ltd



3.1. Cognition—project fit and project
performance

Consistent with our prediction, intuitive-type re-
searchers outperformed sensing-type ones on
proactive-creativity projects. Unexpectedly, we
also found that the sensing-type researchers out-
performed the intuitive-type researchers on ex-
pected-creativity projects. In addition, no
significant difference between judging- and per-
ceiving-type researchers was found for all four
creatvitity types of projects. This was contrary to
our prediction. It might be due to the artefact that
only a small proportion of ITRI researchers
(15%) were perceiving-type. As a check, we re-
classified researchers by the type defined by the
judging—perceiving difference score. Result of
t-test shows, as expected, that judging persons
(n=174) outperformed perceiving persons
(n=31) on responsive type of projects (judging,
M=3.01, SD=248; perceiving, M=1.94,
SD =2.34), tx3=2.24, P<0.03. However, we
also found unexpectedly that feeling-type re-
searchers outperformed thinking-type researchers
on responsive-creativity projects (Table 3). We
did not predict beforehand that the thinking—
feeling disctinction would matter to ITRI re-
searchers because the ITRI projects are only
technology related. As shown in Table 2, about
38% of ITRI’s responsive-type projects were
service projects responding to the needs for tech-
nical assistance from public or private sectors.
This type of research may not be very attractive to
researchers in general. In addition, about 91%
(187/205) of our participants were thinking type,
and those 50 persons designated as feeling type
were still better described as thinking type, only to
a lesser extent. We suspect that even within a
group of thinking-type researchers, those who
lean more toward feeling end might be more
sympathetic and willing to respond to the calls
from others in the environement.

3.2. Originality-project fit and project
performance

Table 4 shows that researchers who scored higher
on the originality score outperformed their
lower-originality counterparts on proactive- but
not expected-creativity projects. In contrast, the
low-originality group outperformed the high-
originality group on responsive- but not contrib-
utory-creativity projects. In addition, researchers
higher on conformity outperformed their low-
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conformity counterparts on responsive-creativity
projects.

3.3. Cluster analysis on personal traits

The above analyses show that there is indeed a
relation between the person—project fit and re-
search performance. To gain a more integrated
understanding of the relation, we performed a
cluster analysis on the seven scores of KAI
and MBTI to derive a profile of the personal
traits of researchers. Two groups of ITRI re-
searchers were obtained (Table 5). The first
group was comprised of 96 researchers character-
ized by lower originality, lower efficiency, higher
conformity, and more sensing and judging
type of cognition. The second group was com-
prised of the other 109 researchers characterized
by higher originality, higher efficiency, lower
conformity, and more intuitive and perceiving
type of cognition. Among the four creativity types
of projects, the second group of researchers sig-
nificantly outperformed the first group on proac-
tive-creativity projects (Table 5). It is clear that
researchers with a preference for originality, and a
cognitive type that seeks deeper meaning and
remains open to experiences fit better with
research tasks that demand active intellectual
endeavors.

Analyses of demographical data of these two
clusters of participants (Table 5) revealed that the
two groups did not differ in terms of age, level of
education, or supervisory experiences. However,
the second cluster, the group higher on original-
ity, comprised more females and younger, junior
researchers compared with the first group.

4. Discussions and conclusions

This study examined the relation between the
R&D performance and the fit between a re-
searcher’s cognitive type and the creativity type
of a project. The observed fitness relations are
summarized in Table 1. Results of the study show
that on the one hand, intuitive-type researchers
who are constantly looking for meaning beyond
the surface and researchers with preference for
originality appear to perform better on self-in-
itiated research with novel problems. In contrast,
sensing-type researchers who attend only to sen-
sual, factual experiences perform better on the
externally assigned projects with novel problems.
On the other hand, researchers who evaluate
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Table 5. Results of cluster analysis and tests of difference between means (SD) or proportions

Cluster 1 Cluster 2 t

KAI

Originality 44.10 (5.87) 46.72 (5.64) —3.25%%*

Efficiency eversed 26.55 (3.53) 24.87 (3.84) 3.25%%*

Conformity cversed 30.18 (4.86) 34.39 (5.17) —4.00%**
MBTI

E-1 103.85 (22.30) 102.94 (21.68) 0.93

S-N 72.90 (14.76) 108.38 (13.15) —18.21%**

T-F 74.71 (16.16) 75.75 (17.93) —0.44

J-P 64.42 (11.41) 86.41 (20.91) 9.17%**
Project

Proactive (OI) 0.53 (1.67) 1.32 (2.40) —2.776%*

Expected (OE) 0.64 (1.72) 0.28 (1.16) 1.74

Contributory (CI) 1.85 (2.56) 2.06 (2.51) —0.58

Responsive (CE) 3.05 (2.57) 2.68 (2.41) 1.10
Age 38.48 (6.35) 36.69 (6.49) 1.99%
Tenure 10.26 (6.29) 8.59 (5.96) 1.95*
Superviory Position 22 (22.9%) 25 (22.9%) % = 0.00
Gender

Male 93 (96.9%) 95 (87.2%)

Female 3(3.1%) 14 (12.8%) 1 = 6.34 **
Education

Doctoral 41 (42.7%) 50 (45.9%)

Masters 43 (44.8%) 52 (47.7%)

Others 12 (12.5%) 7 (6.4%) 13 =224

*P<0.05; **P<0.01; ***P<0.001.

O, open problem; C, closed problem; I, internal drive; E, external drive; KAI, Kirton’s Adaptor—Innovator Scale; MBTI, Myers—
Briggs Type Indicator; S-N, sensing vs intuition; T—F, thinking vs feeling; E-I, extroversion vs introversion; J-P, judging vs

perceiving.

experiences by affect, and researchers who are
more of the adaptor type perform better on
externally assigned closed-type projects. Com-
pared with researchers who are open in percep-
tion, judging-type researchers will do better with
assigned and closed type projects. Thus, to
achieve better R&D performance, it is important
in R&D management to provide researchers with
opportunity to work on projects that fit with their
cognitive types.

Results of this study also reveal an interesting
yet straightforward relation between the profile of
a researcher’s personal traits and the creativity
demands of a project. Researchers who are origi-
nal, efficient, less conforming, intuitive, and per-
ceiving perform better on self-initiated projects
with novel problems in comparison with research-
ers who are conforming, sensing, and judging.
Yet, these two groups of researchers perform just
as well on researches that place fewer demands on
creativity. This simple pattern of fit suggests that
whenever a difficult, novel research problem is
encountered, researchers with these personal
traits must be included in the taskforce in order
to enhance project performance. It also suggests
that in R&D management, more focus should be
placed on identifying and cultivating these perso-
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nal traits, because proactive-creativity is the ulti-
mate goal of all R&D endeavors.

ITRI is an important research institution in
Taiwan. ITRI’s researchers are responsible
for developing advanced technologies to establish
new industries as well as for providing technical
services to assist current industries. The projects
they undertake vary greatly in creativity demand.
It is important for ITRI to carefully match
the nature of research project to the co-
gnitive type and the preference for originality
of its researcher so as to enhance its R&D
performance.

We have found that in ITRI, many research
projects require either responsive (50%) or con-
tributory creativity (30%), and only a small
number require proactive (14%) or expected
creativity (6%). Among those proactive-creativity
projects, about 89% of them came from self-
initiated projects and forward-looking projects
(Table 1). If ITRI wants to become more inno-
vative in technological advancement, it will need
to provide sufficient funding to encourage its
researchers to initiate studies on open-ended
problems or assign these problems to researchers.
To further improve innovativeness of proactive-
creativity projects, ITRI needs to create an

© 2007 The Authors
Journal compilation © 2007 Blackwell Publishing Ltd



environment that would nourish the development
of personal traits conducive to creativity.

However, the fitness profiles we found with
ITRI project leaders are not completely in agree-
ment with our theoretical predictions. One possi-
ble reason for this discrepancy is the limit of our
empirical data. ITRI is a technology-oriented
research institute. Its researchers and research
tasks are limited in scope and unable to give a
full-span test of the idea of the person—project fit.
Owing to the limits of our source of empirical
data, the generalization of our findings must
proceed with caution. Furthermore, creative
achievements are a product of a multitude of
personal, organizational, and environmental fac-
tors. We must be aware that the promises of
person—project fit on project performance are
also critically contigent on other factors such as
an innovative culture and collaboration from
colleagues.

An incidental yet nontrivial finding from this
study is that the proactive researchers were higher
on both preference for originality and preference
for efficiency. This finding challenges Kirton’s
(1976, 2000, 2003) theoretical conjecture that
originality correlates negatively with efficiency.
We suspect that the difference between our find-
ings and Kirton’s theory may be caused by an
artefact of range restriction in our sample. How-
ever, we also surmise that a higher preference for
originality may not necessarily require a lower
preference for efficiency in professional research-
ers. Future studies are needed to clarify this
contradiction.
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