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The job satisfaction-job performance relationship for creative tasks:
An empirical investigation of the role of attitude and behavior

in job performance among scientists
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This study examines whether job satisfaction—job performance relationship
models vary when creativity considered as a task characteristic. Although previ-
ous studies have pointed out the possibility of a difference in the correlation
strength between these two variables based on job complexity, the evidence is
incomplete. Using data from a survey of Japanese scientists, we evaluated scien-
tists’ performance by categorizing their tasks into two types, creative tasks and
formulaic tasks according to creativity demands, and used publication produc-
tivity as an objective indicator. We then investigated their relationships with job
satisfaction. While the tasks differed in the level of creativity required, they both
were high-complexity tasks. The results showed that a job satisfaction—job per-
formance relationship was observed only for job performance related to creative
tasks. Furthermore, we examined the need for considering the relationship at
both individual and group levels. Our results were consistent for both levels.
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1 Introduction

The relationship between job satisfaction
and job performance has attracted the atten-
tion of many organizational researchers in
recent decades. However, gaps in the research
still remain. Contrary to the common intuitive
assumption that happy workers who are satisfied
with their jobs will work harder, previous stud-
ies have shown few consistent results regarding

the correlation between job satisfaction and job
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performance. After Iaffaldano and Muchinsky
(1985) conducted a meta-analysis and conclud-
ed that there was little correlation between the
two, studies exploring this relationship tempo-
rarily declined. Judge et al. (2001) conducted a
meta-analysis and reported a higher correlation
between job satisfaction and job performance,
presenting an average correlation coefficient
of 0.30. Encouraged by their findings, research
interest in this area began to increase once
again. While many empirical examinations
exploring the relationship between job satisfac-
tion and job performance have been conducted
and have reported a correlation between the

two variables, many researchers still hold the
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view that the correlation is spurious (e.g., Bowl-
ing, 2007). Considering the significance of the
relationship between “the most focal attitude
about the job (job satisfaction)” and “the most
focal behavior on the job (job performance)” in
the field of industrial/organizational psychol-
ogy (Judge et al., 2001: 388), there is a need
to re-examine this issue using an alternative
approach. This study aims to deepen the under-
standing of the job satisfaction—job perfor-
mance relationship by employing an approach
from scientometrics for measuring publication
productivity as a more objective indicator of job
performancel.

Many researchers (e.g., Ivancevich 1979;
Judge et al., 2001) have cited job complexity
as a moderator between job satisfaction and
job performance and found the correlation to
be higher in high-complexity jobs than in low-
complexity jobs. This hypothesis has indeed
been substantially confirmed; however, some
inconsistent evidence has been observed across
occupations. Therefore, the current study
proposes models that assume differences in
task creativity but similarity in task complexity
for job performance and examines how these
models vary with regard to job satisfaction—job
performance correlation strength. In particular,
we focused on task differences among the same
occupation, i.e., scientists engaged in research
in the basic sciences in Japanese public research
institutions.

Referring to the ecological fallacyz, it has
been argued that a job satisfaction—job perfor-
mance relationship is a hypothesis based on
group-level analyses (Latham, 2007; Schneider,
1985). Ostroff (1992) carried out an organiza-
tional-level analysis stating that most previous
empirical examinations discussed the issue at

an individual level and lacked understanding at

a group level. However, few empirical examina-
tions have discussed the correlation at both indi-
vidual and group levels within a single empirical
survey. For this reason, we included both indi-
vidual and group levels in our models to achieve
amore comprehensive understanding of the job

satisfaction—job performance relationship.

2 Theoretical background and
purpose

2.1 Job performance in creative and
formulaic tasks of scientists

Most literature cited in early studies in the
1950s and 1960s on the relationship between job
satisfaction and job performance dealt with sim-
ple labor (Brayfield & Crokett, 1955; Latham,
2007; Vroom, 1964). However, current social
and economic structures have greatly changed
with the advance of science and technology. The
quality of jobs is also changing significantly in
the rapidly evolving globalized information soci-
ety. Job complexity has significantly increased
in every occupation and greater emphasis is
placed on the creativity of each employee. In
this context, the importance of examining atti-
tude and behavior in relation to highly skilled
professionals is growing in organizational set-
tings. For this study, focusing on scientists as a
typical example of highly skilled professionals is
effective for making future predictions because
scientific research is both highly complex and
creative. In particular, this study focuses on sci-
entists engaged in research in the basic sciences
at the following five national scientific research
institutions in Japan: National Astronomical
Observatory of Japan, National Institute for
Fusion Science, Institute for Molecular Science,
Institute of Space and Astronautical Science
and Japan Aerospace Exploration Agency, and

the High Energy Accelerator Research Organi-

—202-



Job satisfaction—-job performance relationship for creative tasks

zation. These public scientific institutions are
recognized globally for being at the forefront
in the development of cutting-edge physical sci-
ence research and advanced scientific devices,
including the Subaru Telescope, the Large Heli-
cal Device (LHD), and the KEKB accelerator’.
These national institutions operate many large-
scale scientific projects and feature scientists’
work. Scientists are expected to contribute
through group performance in projects as well
as individual performance. Current public
scientific-research institutions that participate
in physical sciences rarely conduct research
solely at the entire organization or individual
level. In general, they perform research activi-
ties at a project or group level. Therefore, from
the management point of view, the group level
should be the most appropriate and important
unit to measure and discuss about achieving
outcomes for the organizations investigated in
the present study. Using survey data collected
from these scientists, this study aims to quan-
titatively deepen our understanding of the job
satisfaction—job performance relationship by
measuring the two levels of actors in organiza-
tions; i.e., group and individual.

Judge et al. (2001) verified the hypothesis
that the correlation between job satisfaction and
job performance is higher in high-complexity
jobs than in low-complexity jobs by using job
complexity as a moderator. They revealed that
the highest correlations were observed for scien-
tists—engineers and the lowest were observed for
laborers. However, this explanation is incom-
plete because they found a lower correlation for
nurses and accountants than for clerical work-
ers. Furthermore, Argyle (1989) proposed the
hypothesis that the correlation was higher in
white-collar workers than in blue-collar workers.

This hypothesis still cannot explain the distri-

butional disparity across occupations observed
in Judge et al.’s (2001) investigation. Thus, we
proposed that these results should be explained
on the basis of creativity and introduced this
concept to the current study. In particular, we
categorized scientists’ job performance into two
types: job performance in creative tasks and job
performance in formulaic tasks. The former is
quantified by the scientists’ publication produc-
tivity in terms of research articles, patents, and
related work and the latter is quantified by pub-
lication productivity in terms of reports submit-
ted to governmental offices and related work.
As highly skilled professionals, scientists are
involved in tasks that are highly complex and
require advanced skills. Both types of tasks pre-
sented above are complex and require highly
skilled professional knowledge; however, the for-
mer additionally requires creativity to produce
novel knowledge while the latter additionally
requires the ability to follow specifications to
produce formulaic documents. In an interview
conducted as a prestudy for this survey', one
scientist described the latter task as “the cre-
ation of explanatory materials for bureaucrats”
and the “need to produce them in a certain
manner.” For scientists involved in large-scale
projects that require managing large-scale bud-
gets, this reporting of research is an important
task. In the field of technology management,
creativity is mostly measured by considering
patent publication as an indicator. In this study,
our attention is focused on scientists; therefore,
publications such as research articles are also
included as indicators of creativity.

Some organizational researchers have point-
ed out that achievement without professional
growth or improved competence might lead to
dissatisfaction (Latham and Yukl, 1976; Latham,
2007; Parker, 2003). The supposition that the
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participants in this study, i.e., scientists, experi-
ence the greatest growth and improvement in
their competencies when they exercise their
creativity and achieve a scientific breakthrough

leads to the hypothesis below:

Hypothesis 1: The relationship between job
performance and job satisfaction is stronger in

creative tasks than in formulaic tasks.

Correlation analyses were conducted based

on Hypothesis 1.

2.2 Measuring job performance

It is important to recognize that performance
indicates different concepts in empirical exami-
nations. Typical examples include the two differ-
ent concepts of task performance and contex-
tual performance. Motowidlo and Van Scotter
(1994) stated that the former is the central task
in a workplace. Borman and Motowidlo (1993,
1997) suggested that contextual performance
represented a task rather than a support activ-
ity for employees to promote the central task.
Empirical examinations that define organiza-
tional citizenship behavior (Organ, 1988), a
concept similar to contextual performance, as
performance have been conducted. Some stud-
ies have reported that the correlation between
job satisfaction and job performance is higher
and bidirectional if organizational citizenship
behavior is conceptualized as performance
(Bateman and Organ, 1983; Schneider, 1985).
In this study, however, we define task perfor-
mance as the central task of scientists.

In most previous empirical examinations,
each individual’s job performance was measured
on the basis of supervisor ratings or peer-subor-
dinate ratings5 (e.g., Shore and Martin, 1989).
In any case, these ratings are subjective; ratings

by a rater are strongly affected by his/her bias.

Another considerable debate involves directly
applying task performance scales developed by
western cultures to eastern cultures (Fisher and
Hartel, 2004; Ng et al., 2009). We try to solve
these issues by applying an approach from scien-
tometrics with the number of publications as an
objective indicator of the task performance of
scientists to confirm whether the job satisfaction
—job performance relationship is also observed

through this approach.

2.3 Overall job satisfaction and facet
job satisfaction

According to Locke (1976: 1304), job satisfac-
tion is defined as a “pleasurable or positive emo-
tional state resulting from the appraisal of one’s
job or job experiences.” This is probably the
most commonly accepted definition of job satis-
faction. However, this definition is now believed
to be lacking in a clear distinction between
overall job satisfaction (satisfaction with one’s
job as a whole) and facet job satisfaction (sat-
isfaction with individual matters such as pay as
well as specific matters such as a supervisor’s
management ability). These two types of satis-
faction have often been differentiated in recent
studies (Shimazu, 2010)°. For instance, Judge
et al. (2001) has pointed out the drawbacks of
applying the average scores of various facet job
satisfaction scales as overall job satisfaction and
that one should use the overall job-satisfaction
scale to appropriately estimate the relationship
between overall job satisfaction and job perfor-
mance. Therefore, in this study, we discuss over-
all job satisfaction with multiple questionnaire
items developed in the Japanese language to

construct overall job satisfaction.
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2.4 Individual-level and group-level
correlations

Two influential reviews of the job satisfaction
—job performance relationship have discussed
individual-level analysis (Iaffalno and Muchinski,
1985; Judge et al., 2001). Ostroff (1992) pointed
out that previous studies on the correlation
between the two showed almost no correlation,
and that these studies concentrated on individ-
ual-level analysis and lacked organization-level
analysis. To measure school performance, she
examined the correlations between the organi-
zation (school)-level average of teachers’ job sat-
isfaction and the average of multiple variables
such as students’ grades and teachers’ turnover
rate at each school. The results revealed that
the school-level job satisfaction of teachers was
significantly correlated with school-level perfor-
mance. A recent meta-analysis by Whitman et
al. (2010) discussed the relationship between
unit-level collective job satisfaction and job per-
formance and reported a correlation between
them. Considering the group-level correlation
between job satisfaction and job performance,
Latham (2007: 106) stated that ‘when morale
was high, the productivity of the organization
was also high’ and interpreted its meaning as
‘individual-level attitudes and behaviors became
shared and produced an emergent collective
structure of attitudes, norms, and behaviors that
affected organizational outcomes’ (Latham,
2007: 107). Should the correlation between job
satisfaction and job performance, then, be dis-
cussed only at the group level? To confirm that
a proposition which holds true in a group does
not always hold true for individuals, it is neces-
sary to analyze the same participants at both
group and individual levels. To date, few empiri-
cal studies have simultaneously explored the

job satisfaction—job performance relationship at

both levels. This study discusses the relationship
between the two at both group and individual
levels.

Furthermore, we introduce the level of
research activity as a morale-related behav-
ioral variable. In this study, the frequency of
the individual behavior of holding scientific
workshops or seminars within and outside the
organization is measured as an indicator of the
level of research activity because these behav-
iors are directly related to the level of morale
associated with scientific research. Similarly, job
satisfaction is defined as an attitudinal variable
directly related to the level of morale associ-
ated with scientific research. The current study
discusses in detail the relationship between job
satisfaction and job performance by contrasting
a morale-related behavioral variable, level of
research activity, with a morale-related attitudi-
nal variable, job satisfaction, at both group and
individual levels. Like previous studies that used
cross-sectional surveys, this study investigates the
correlation between the two variables. However,
on the basis of social-psychological assumption
that attitude precedes behavior and following
previous empirical studies (e.g., Borgogni et al.,
2010; Fulmer et al., 2003; Harter et al., 2002;
Nishii et al., 2008; Ostroff, 1992), we investi-
gated job satisfaction as an explanatory variable
and job performance as an explained variable.
In particular, we statistically tested the hypoth-

esis below with regression analyses.

Hypothesis 2: Morale-related variables explain
higher job performance at both group and indi-

vidual levels.

This study aims to determine whether job sat-
isfaction—job performance relationship models
vary with regard to correlation strength when

creativity is considered as a task characteristic.
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Through this examination, we further explore
the influence of job satisfaction on job perfor-
mance at both individual and group levels by
contrasting scientists’ overall job satisfaction
with their level of research activity. Finally, we
discuss practical implications and future sugges-
tions derived from the results. Our study applies
an interdisciplinary approach using more objec-
tive indicators of task performance to provide a
clear and more comprehensive reporting of the
results. By this approach, our study seeks to bet-
ter understand human attitudes and behaviors

in organizational settings.

3 Method

3.1 Survey instruments

Questionnaire Questionnaires were distributed
to all researchers working at the five Japanese
public scientific research institutions. These
national institutions are supervised by the Japa-
nese Ministry of Education, Culture, Sports, Sci-
ence, and Technology.

For distributing the questionnaires, first,
in-person visits were made to the leaders of the
research groups. Then, the outline of the survey
was explained directly by the first author. The
leaders were also asked about the number of
researchers in their project groups, and accord-
ingly, they received the appropriate number of
questionnaires. When a leader was absent on
the day of the visit, a secretarial staff member
of the group was asked about the number of
researchers and the member received the ques-
tionnaires. The secretarial staff members were
also requested to transfer the e-mails explaining
the outline of the survey to all research mem-
bers in the group. This procedure was necessary
to obtain more accurate numbers of research-
active scientists because, sometimes, names of

part-time or adjunct scientists do not appear in

the list of personnel or on group websites.

The questionnaires were distributed from
December 2010 to January 2011. All responses
were anonymous. Participation in the study was
voluntary, and researchers willing to respond
were asked to mail the self-reported responses
with a stamped and addressed envelope. A total
of 1,240 questionnaires were distributed, of
which 494 were returned, giving a response rate
of 39.8%. The questionnaires noted that the
data would be used for academic research, the
survey data would be treated statistically, and
individuals would not be identified.

Of the 494 respondents, 457 were male and
37 were female, and the average age was 43
years (43.6 years for men, 35.5 years for wom-
en). There were 413 doctoral degree holders,
accounting for 83.8% of the total respondents.
Among them, 70.2% had a degree in science,

22.3% in engineering, and 7.5% in other fields.

3.2 Project groups

The participants were asked to select their
research project group or division. They also
indicated their tenure in the group or division.
This item was necessary to distinguish between
their past and current job performances and
measure the correlation between current job
satisfaction and current job performance. Fifty-
four groups having three or more respondents
were chosen, and we adopted the average values
in each group as the group-level variables. The
number of group members ranged from 3 to 21

with an average of 8.

3.3 Job performance scale

In this study, we measured scientists’ job
performance by using the number of publica-
tions produced as the objective indicator. We

measured publication productivity by consider-
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ing the following seven items partially modified
from the UNESCO Survey items (Andrews,
1979), which were translated into Japanese and
then revised on the basis of feedback from Japa-
nese scientists at the examined research insti-
tutions: (a) books, (b) scientific or technical
articles published in refereed journals as a first
author, (c) scientific or technical articles pub-
lished in refereed journals as a coauthor, (d)
scientific or technical articles published in ref-
ereed conference proceedings as a first author,
(e) patents, (f) reports or explanatory materials
to be submitted to government and committees,
and (g) internal research reports. The variable
job performance of creative tasks was measured
by calculating the total of each of (a)-(e). Prior
to calculating the total for the job performance
of creative tasks, (b) scientific or technical
articles published in refereed journals as a first
author, and (e) patents were weighted double’.
The variable job performance of formulaic tasks
was measured calculating the total (f) plus (g).
By excluding articles published without going
through refereed systems for (b), (c), and (d),
we tried to secure the homogeneity of the mea-
surement in the quality of creativity. In terms of
the number of produced publications, for sci-
entists who had worked in the project group for
three years or longer, the past three years’ per-
formance was measured, whereas for those who
had worked for less than three years, the pos-
sible performance for three years was calculated
using their period of service and the number of

publications produced during that period.

3.4 Job satisfaction scale

Overall job satisfaction was measured using
the four items below, which was partially modi-
fied from the Japanese language version of the

job satisfaction scale developed by Shimazu

(2004)".
1. Satisfied with current workplace
2. Satisfied with current tasks
3. Satisfied with current duty position
4. My wish is to continue working here for the
next five years
Each item was measured on a five-point scale.
The sum of the values of the four items was
calculated to construct the overall job satisfac-
tion scale. The Cronbach alpha coefficient for
the four items was 0.826, which indicated a suf-
ficient level of reliability (internal consistency)

for this scale.

3.5 Scale of level of research activity
Few studies have conducted organizational
research by constructing scientists’ level of
research activity with behavioral variables. In the
present study, therefore, a new scale for measur-
ing the level of research activity was developed
by categorizing the frequency of conducting
scientific workshops or seminars as follows: (a)
within the project group to which the scientists
belong, (b) in the organization to which the sci-
entists belong, or (c) outside the organization.
Each was measured on a five-point scale. The
Cronbach alpha coefficient for the three items
was 0.833, which indicated a sufficient level of

reliability (internal consistency) for this scale.

4 Results

To examine Hypothesis 1, we statistically ana-
lyzed the correlation between job satisfaction (JS)
and both job performance of creative tasks (JP1)
and job performance of formulaic tasks (JP2).
Table 1 shows the means and standard deviations
of each variable and the correlations between the
variables at both group and individual levels.

As is shown by the intercorrelations below

the diagonal in Table 1, JS has a statistically sig-
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Table 1 Correlation matrix, means and standard deviations of the variables

Measure 1 2 3 4 M SD
1.JS - 0.083 0.419"*  0.040 14.541 1.566
2.RA 0.095" - 0.446™*  0.071 7.150 1.225
3.JP1 0.105%  0.264™"% - 0.100 16.709  11.205
4.JP2 0.034 0.118%  0.260*** - 4.771 7.219

M 14.382 7.110 15.517 5.130
SD 3.750 2.800 19.309 17518

Note: Intercorrelations for group level (n = 54) and individual level (n = 437) are
presented above and below the diagonal, respectively. Means and standard devia-
tions for group and individual levels are presented in the vertical columns and the
horizontal rows, respectively.

JS =Job satisfaction; RA = Level of research activity; JP1 = Job performance of cre-

ative tasks; JP2 = Job performance of formulaic tasks
#k = p<0.0001, ** = p< 0.001, * = p< 0.005

nificant positive correlation with JP1 at an indi-
vidual level, whereas it has no correlation with
JP2. In addition, there is a correlation between
JP1 and JP2. Therefore, we can observe that an
individual who has a high productivity in JP1
tends to have a high productivity in JP2. Thus,
the result of the correlation analysis supports
Hypothesis 1. As shown by the intercorrelations
above the diagonal in Table 1, JS is also positive-
ly correlated with JP1 at the group level, where-
as it has no correlation with JP2. The results
show that the correlation between JS and JP1 is
higher at the group level than at the individual
level. Thus, Hypothesis 1 is consistent both in
individual and group level analyses. That is,
job satisfaction—job performance relationship
models vary with regard to correlation strength
when creativity is considered as a task character-
istic both at individual and group levels.

In response to the results of the correla-
tion analyses at individual and group levels,
we set the following working hypotheses and
performed regression analyses with ordinary
least squares estimation to further understand
the role of JS. We compared JS with the vari-

able representing level of research activity (RA)

that affects JP. Employment status (permanent
or temporary) and age were entered in the
regression models as control variables’. In this
research, JS and RA are defined as the attitu-
dinal and behavioral variables, respectively,
directly relating to morale. Furthermore, JS and
RA are explanatory variables and JP1 and JP2

are explained variables.

Hypothesis 2: Morale-related variables explain
higher job performance at both group and indi-
vidual levels.

Hypothesis 2-1: Higher JS and RA explain high-
er JP1 at the individual level.

Hypothesis 2-2: Higher JS and RA explain high-
er JP1 at the group level.

Hypothesis 2-3: Higher JS and RA explain high-
er JP2 in individual level.

Hypothesis 2-4: Higher JS and RA explain high-
er JP2 at the group level.

Results of regression analyses for Hypotheses
2-1 and 2-2 are shown in Table 2 and results of
regression analyses for Hypotheses 2-3 and 2-4
are shown in Table 3.

The individual-level regression model explain-

ing JP1 is significant. Both JS and RA have sig-
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Table 2 Regression analyses for JP1

JP1 (Job Performance of Creative Tasks)

Individual Group
Variable B 95%CI s B 95%CI yi]
Constant 7.013 [-17.344, 3.318] 44247 [-77.993,-10.500]
IS 0.486* [0.011, 0.961] 0.092 2,684+ [1.028, 4.341] 0.375
RA 1.879%#x [1.203, 2.556] 0.265 3.939%+ [1.785, 6.094] 0.431
F (df1, df2) 10.920%#% (4, 445) 9.009%%% (3, 50)
R? 0.089 0.351
Adjusted R? 0.081 0.312
n 450 54

Note: Employment status (permanent or temporary) and age are controlled for individual level model
and group average age is controlled for group level model
JS =Job satisfaction; RA = Level of research activity; JP1 = Job performance of creative tasks

E = < 0.0001, #* = p< 0.001, * = p< 0.005

Table 3 Regression analyses for JP2

JP2 (Job Performance of Formulaic Tasks)

Individual Group
Variable B 95%CI s B 95%CI s
Constant -2.187 [-9.494, 5.219] 0.876 [-26.019, 27.772]
JS 0.077 [-0.355, 0.509] 0.017 0.142 [-1.178, 1.463] 0.031
RA 0.324 [-0.295, 0.943] 0.052 0.432 [-1.285, 2.149] 0.073
F (dfl, df2) 4.673%* (4, 433) 0.112 (3, 50)
R? 0.041 0.007
Adjusted R? 0.033 -0.0563
n 438 54

Note: Employment status (permanent or temporary) and age are controlled for individual level model
and group average age is controlled for group level model.
JS = Job satisfaction; RA = Level of research activity; JP2 = Job performance of formulaic tasks

= 5 <0.0001, #* = p<0.001, * = p< 0.005

nificant coefficients. RA, with a standardized
coefficient of 0.265, explains JP1 at an individual
level relatively stronger than JS, with a standard-
ized coefficient of 0.092. Both morale-related
variables explain JP1 at the individual level.
Thus, Hypothesis 2-1 is supported. The group-
level regression model that explains JP1 is signif-
icant. Because the standardized coefficients of

JS and RA are 0.375 and 0.431, respectively, and

both are statistically significant, the two morale-
related variables at the group level explain JPI.
The adjusted R’ in this regression model is
0.312, which is relatively higher than that of the
individual-level model. Thus, Hypothesis 2-2 is
supported. Job performance of creative tasks
is affected by the morale-related variables of JS
and RA at both group and individual levels.

As shown in Table 3, although the individual-
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level model has a statistically significant R’,
neither of the explanatory variables (JS and
RA) have significant coefficients. Although
a significant simple correlation coefficient is
observed between RA and JP2 in the individual-
level correlation analysis, RA has no effect on
JP2 after controlling for employment status
and age. Thus, Hypothesis 2-3 is not supported.
Consistent with the individual-level analysis, nei-
ther JS nor RA has a significant coefficient for
JP2 in the group-level regression model. Thus,
Hypothesis 2-4 is not supported.

Results from regression analyses indicate that
JS and RA as morale-related attitudinal and
behavioral variables, respectively, influence JP1
at both the individual and the group level. In
contrast, ]S and RA have no influence on JP2.
These results indicate that morale-related vari-
ables affect only the job performance of creative

tasks.

5 Discussion

5.1 Discussion on the key findings

We investigated the job satisfaction—job per-
formance relationship for scientific research
as a typical example of a highly complex occu-
pation by dividing scientists’ tasks into two
variables: creative and formulaic tasks. Our
results demonstrate the following. The correla-
tions between ]S and JP are observed only for
the job performance of creative tasks for the
scientists. JS explains productivity in the perfor-
mance of creative tasks at both the individual
and the group level. In contrast, for the job
performance of formulaic tasks, JS does not
show any correlation at either the individual
or the group level. The reverse phenomenon
observed in Judge et al.’s (2001) meta-analysis
that the correlation between ]S and JP was lower

in nurses and accountants, who were thought

to be engaged in higher-complexity tasks, than
clerical workers implied that job complexity was
not the only moderator to be considered. The
findings of our study may lead to key insights
that support this direction. When exploring the
job satisfaction—job performance relationship,
scientists found greater satisfaction in perform-
ing more creative and discretionary tasks than
formulaic tasks. Thus, the use of task creativity
in our study proved to be advantageous.

This study also demonstrated that the
approach of closely focusing on tasks within the
same occupation, not only across occupations,
was valid. Focusing on bibliometric information
was also effective in facilitating job performance
quantification and clear task classification.

To facilitate a deeper understanding of the
job satisfaction—job performance relationship,
examining both individual and group levels
simultaneously rather than separately was
required, as performed in our study. According
to our findings, the correlation between JS and
JP was higher at the group level. Furthermore,
the individual-level and group-level regression
analyses indicated that the influence of JS on
JP1 was considerably higher at the group level
than at the individual level. This finding is
consistent with the observations of researchers
focused on group-level analyses (Ostroff, 1992;
Whitman, 2010). Given that there is a statisti-
cally significant relationship between JS and JP1,
even after controlling for other variables and
utilizing objective job performance indicators,
we can conclude that job satisfaction is related
to job performance at the individual level as
well. The influence of RA was also stronger at
the group level, although it was not as signifi-
cant as that of JS. When members of the group
were highly satisfied with their job and higher

level of research activity, JP1 for the entire
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group was high. The inherent assumption of
our results is that morale has a strong effect on
the job performance of creative tasks, particu-

larly at the group level.

5.2 Limitations and suggestions for
future research

This study only considered the individual
level and a relatively small group level, with 3—
21 team members. In the future, it will be neces-
sary to confirm whether this result is observed
not only at individual and group levels but also
on a larger scale, that is, at an organizational
level.

In terms of task performance measurement,
it may be argued that the focal tasks of scientists
include not only research but also management
and education. Because educational results can
also result in the creation of publications, the
aspect of education is reflected in JP1 and the
aspect of management is reflected in JP2. From
these changes, we can conclude that overall
task performance was successfully measured
with two objective variables. One of the original
contributions of this study is in categorizing task
performance into two variables based on the
concept of creativity. By doing so, our approach
was effective in finding another factor that
influences the job satisfaction—job performance
relationship, i.e., task creativity, apart from the
previously reported factors of job complexity
and job type. In fact, many scientists would feel
uncomfortable with the integration of JP1 and
JP2 as one variable. Integration of all tasks of an
occupation for measuring overall task perfor-
mance in one construct may lead to integration
of tasks that require differently oriented abilities
or efforts. Inconsistent results for the job satis-
faction—job performance correlation presented

by previous studies may be ascribed to the

measurement of job performance used, which
possibly integrated tasks that require abilities or
efforts with different orientations.

In this study, the approach of focusing on
two different tasks is the basis of our assertion
that task creativity plays a key role in the job
satisfaction—job performance relationship even
while controlling for task complexity. However,
the validity of our hypothesis that differences in
task creativity explain the job satisfaction—job
performance relationship difference should be
examined in other occupations that have a simi-
lar dualistic structure.

The present study demonstrated the necessity
and effectiveness of considering both individual-
and group-level relationships within a single
study. From a statistical point of view, building
a more comprehensive model that reflects the
two-level structure of this data employing mul-
tilevel modeling approach (e.g., Hox, 2010)
is more appropriate. In that case, factors that
are not dealt with in this study should also be
incorporated. The relatively small R’ of the
individual-level regression model presented in
the current paper also indicates the existence
of other explanatory factors, and these factors

would be dealt with in the future researches.

5.3 Practical implications

Claiming that scientists including university
faculty members find it difficult to find enough
time for research because of the administrative
burden, the Ministry of Education, Culture,
Sports, Science and Technology (MEXT) of
Japan is promoting the project of “Building up
research administration system” launched from
2011 fiscal yearm. In this project, MEXT is pro-
posing to facilitate the new positions of “Univer-
sity research administrators (URA)” in universi-

ties. For instance, formulaic tasks investigated in
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the present study can be one of the options for
URAs taking over the faculty tasks. Our results
showed that formulaic tasks did not correlate
with scientists’ job satisfaction even though they
are complex and require highly skilled profes-
sional knowledge. Thus, hiring doctoral degree
holders with the aptitude for such tasks as URAs
should be a measure for expansion of employ-
ment opportunities for them as well as facilitat-
ing scientific innovation within public scientific
research institutions.

Our results, showing that job performance
of creative tasks is affected by morale-related
variables of job satisfaction and level of research
activity, should be quite beneficial to human
resource managers who aim to promote scien-
tists’ and/or organizational creativity. Managers
may benefit from such information and try to
increase their employees’ satisfaction by empha-
sizing the likelihood of an improved work envi-
ronment. A project group leader who applies
effective leadership by encouraging employees
to increase their level of research activity would
also contribute in stimulating scientists’ and/or
organizational creativity. At the same time, to
enhance future competitiveness, promoting
researcher creativity is a relatively important
theme for not only public institutions engaged
in the basic sciences but also for the private
sector. Exploring the relationship between task
performance and job satisfaction in the same
occupation may be particularly important for
practitioners interested in creating more imme-
diate productivity gains. We anticipate that this
study will mark the beginning of future empiri-
cal studies exploring what tasks within occupa-
tions are correlated with the overall job satisfac-

tion of employees.
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Notes

1 . . L,
The method of measuring scientists’ performance

using the number of scientific or technical articles
is used not only in scientometrics but also in the
sociology of science, and it is not a new approach
in itself. The expression “an approach from scien-
tometrics” refers to the approach of classifying and
quantifying job performance using bibliographic
information. In other words, we divided various
types of publication productivity by scientists into
creative tasks and formulaic tasks, which makes this
study original.

The ecological fallacy, or the ecological inference
problem, was originally proposed by Robinson
(1950), who noted that correlations observed in
aggregated data at the group level are not always
observed in individual units of analysis.

Subaru Telescope is an 8.2-m optical infrared tele-
scope developed and operated by National Astro-
nomical Observatory of Japan. LHD is a supercon-
ducting helical device developed and operated by
the National Institute for Fusion Science of Japan.
KEKB is a particle accelerator with a ring path
approximately 1 km in diameter. It was developed
and is operated by the High Energy Accelerator

Research Organization of Japan. Currently, Subaru
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is one of the world’s largest optical infrared tele-
scopes, LHD is the world’s largest fusion experi-
ment, and KEKB is the world’s highest luminosity
accelerator.

The interview was conducted in January 2010 with
a Japanese astronomer in his 30s working on a
large-scale scientific project.

Approximately 89% of the meta-analysis by Judge
etal. (2001) included supervisory or peer ratings.
Opverall job satisfaction and facet job satisfaction
are differentiated in articles that explore the deter-
minants of job satisfaction, whereas in articles that
discuss the relationship between job satisfaction
and job performance, they are ambiguously dif-
ferentiated in some cases. As Judge et al. (2001)
pointed out in their meta-analysis, laffaldano and
Muchinsky (1985) measured overall job satisfac-
tion using the average correlation between various
job satisfaction factors and job performance.

Even in the field of scientometrics or research
evaluation, there is no established, reliable, and
valid way of weighting the types of publication
of scientists to date. However, it appears that a
consensus has been established to some extent
that the weight of the original papers of the first
author is heavier than that of the second author or
later. Also, in the field of engineering, obtaining
a patent can be considered more important than
presenting conference proceedings. Therefore, we
doubled the weight of the (b) scientific or techni-
cal articles published in refereed journals as a first
author, and (e) patents for measuring the job per-
formance and conducted regression analyses. We
presented the weighted version of performance
indicators in this study; however, we would like to
note that the results of regression analyses with the
simple summation of (a) through (e) were essen-
tially the same as that of the presented results. In
addition, we confirmed that similar results were
also obtained with the regression models excluding
(a) books. This study does not intend to develop a
new performance measure for scientists’ evaluation
or to argue that the weight adopted in this study
should be applied in any context.

To lessen the burden on respondents, the number
of former questionnaire items of job satisfaction
scale developed by Shimazu (2004) was reduced to
four items on the basis of the prestudy results.

For example, in her study with Australian workers,

Aletraris (2010) found that temporary workers

report lower levels of job satisfaction.
1 Ministry of Education, Culture, Sports, Science and
Technology (MEXT) website, http://www.mext.
go.jp/a_menu/jinzai/ura/detail/1315871.htm [in

Japanese, accessed in Feb. 2012.]
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