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ABSTRACT

The present study examines the contextual effects of team climate for
creativity on creative behavior and job performance of employees.
Drawing on the team-knowledge management perspective, we identify
team-learning orientation and collective problem solving as main inter-
mediate cognitive processes. The results, based on 856 employees across
102 work units of a high-tech company, demonstrate that these 2 team-
level cognitive processes mediate the cross-level effects of team climate for
creativity on creative behavior and job performance. This study reveals the
cognitive ramifications of team climate for creativity as a favorable social
context for employee creativity. By highlighting the cognitive process acti-
vated by team climate for creativity, this work complements existing studies
focusing mostly on the affective and motivational mechanisms that under-
lie the team context-creativity relationship.

Creativity, which refers to the generation of novel and useful ideas, has gained increased prominence
as a source of competitive advantage in contemporary organizations (Anderson, Poto¢nik, & Zhou,
2014; Shalley, Zhou, & Oldham, 2004). However, despite its importance, promoting creativity is a
challenging task because creative ideas often disrupt existing work practices and interpersonal
relations among organizational members (Muller, Melwani, & Goncalo, 2012; Sung & Choi, 2014).
Creative people are often thought to be “rocking the boat” and are thus unwelcome in their work
units; in fact, they may even be penalized for going against established practices and routines. These
negative social implications represent a major barrier or threat for employees who wish to contribute
creative ideas and suggestions for the improvement of the company (Baer & Frese, 2003; Cerne,
Nerstad, Dysvik, & Skerlavaj, 2014). For this reason, creativity can be promoted through shifts in the
employee perceptions of the normative features and the social rubric of the work unit that accepts,
encourages, and supports creative ideas and new initiatives, which is referred to as climate for
creativity (Gong, Kim, Zhu, & Lee, 2013; Hon, 2012; Isaksen & Ekvall, 2010).

Among various environmental factors, a supportive climate has been consistently identified as a
key to unlocking creativity. Based on their review of five popular models and instruments for
assessing a creativity-inducing work environment, Mathisen and Einarsen (2004) concluded that
“the concept of ‘support’ is reflected in all instruments, and most of the studies reviewed demon-
strated that it accurately predicts creativity” (p. 135). The current study focuses on team climate for
creativity as the employees’ overall perception of whether their creative endeavors are supported in
their immediate work context (Gong et al., 2013; Isaksen & Akkermans, 2011; Scott & Bruce, 1994).
Existing studies focus on either the collective processes involving organizational or group climate,
which lead to collective creative performance or a within-individual process based on the psycho-
logical climate predicting creativity (Kuenzi & Schminke, 2009, for review). In comparison, we
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examine the multilevel processes involving the cross-level effect of team climate for creativity on
individual creative behavior. In so doing, team climate for creativity is conceptualized as an ambient
or shared context that exerts cross-level effects on individual behaviors (Gilson & Shalley, 2004;
Gong et al.,, 2013). This cross-level process, which is based on the members’ shared contextual
perceptions, has distinct effects on individual behavior that go beyond those of within-individual
processes based on idiosyncratic individual perceptions (Hackman, 2002).

In addition to the examination of the cross-level implications of team climate for creativity as a
shared context for individual members, we also explore the mechanism through which the positive
effect of team climate for creativity is realized. This framework is aligned with the widely accepted
input-process—output (IPO) model (Hackman, 1987). Expanding the IPO model, Marks, Mathieu,
and Zaccaro (2001) identified emergent states or the “cognitive, motivational, and affective states of
teams ... that characterize properties of the team” (p. 357) as a critical intervening mechanism that
must be considered. The prevailing theoretical accounts and empirical findings related to the positive
role of creative climate have resorted mostly to the social and emotional processes that result in
motivational emergent states among team members (Kessel, Kratzer, & Schultz, 2012; Sung & Choi,
2014). In this stream of research, scholars have identified several important factors, such as
psychological empowerment, trust, and a psychologically safe work environment, in which employ-
ees can take risks without the fear of being rejected or ridiculed (Baer & Frese, 2003; Dubkevics,
2015; Gilson & Shalley, 2004; Hon, 2012; Isaksen & Ekvall, 2010). Considering the substantial
psychological barrier toward creativity, which originates from the social risk and the disapproval
of others, such social and emotional functions of a creative climate are important.

In the present study, we theorize an alternative underlying mechanism of team climate for
creativity that induces creative behavior. Specifically, we focus on the role of group-level cognitive
processes that can be activated by team climate for creativity. Fundamentally, creativity is a cognitive
process and stimulating employees to engage in necessary cognitive processes is quintessential to
creative performance (Miron-Spektor, Erez, & Naveh, 2011; Yang & Chen, 2005; Zhang & Bartol,
2010). “Working in teams is expected to lead to more novel associations and creative outcomes
because of the broader set of perspectives available to members and the cross-fertilization of ideas”
(Sung & Choi, 2012, p. 4). Thus, focusing only on the emotional and motivational processes
underlying creativity is limiting and fails to reveal the entire process through which team context
affects output. On the basis of the team knowledge management (TKM) perspective (Sung & Choi,
2012), we propose that team climate for creativity affects individual members’ creativity by shaping
team-level cognitive processes, such as team learning orientation and collective problem solving. In
so doing, we elaborate on the potential cognitive functions that underlie the cross-level contextual
effect of team climate for creativity on creative behavior.

Finally, the present study also investigates whether team climate for creativity enhances employ-
ees’ overall job performance by promoting the knowledge-related processes of the team and the
creativity of its members. By examining the role of creativity in translating team climate and team
processes into the job performance of employees, the present study responds to the call for
additional explorations on how creativity contributes to performance, particularly at the individual
level (Zhang & Bartol, 2010). The current theoretical framework is validated using multilevel,
multisource data collected from 102 organizational teams over a 3-year period.

Theoretical framework and hypotheses
Team climate for creativity

Social information-processing theory suggests that individuals seek to understand their work envir-
onments by observing social cues surrounding them, which is central to the emergence and
formation of a climate (Salancik & Pfeffer, 1978). Unlike culture, which represents long-term, stable,
and deep-rooted values or assumptions, climate is more directly related to the employees’ conscious,
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daily experiences; thus, it is more malleable and under the direct control of leaders (Denison, 1996).
In the present study, we conceptualize team climate for creativity as a shared collective perception
held by team members regarding team attributes in relation to acceptance, encouragement, and
support of creative endeavor (West & Richter, 2008). The literature on climate has focused on the
direct or moderating effects of various content-specific climates (e.g., the justice, safety, and ethical
climates) on attitudinal and behavioral outcomes, with much less attention given to potential
intervening processes (Kuenzi & Schminke, 2009). Nonetheless, understanding the underlying or
intermediate mechanisms that shape the effect of contextual factors on individual outcomes is
critical in specifying theoretical advancements and in designing managerial actions (cf. IPO
model; Hackman, 1987). To this end, we advance a cognitive account regarding the effect of team
climate for creativity on creative behavior.

Diverse pathways initiated by team climate for creativity

As team climate for creativity represents a summary perception of the team context in support of
creativity, understanding how it works to improve member creativity is critical in fully leveraging its
potential. This functional perspective regarding climate and other contextual factors, such as task
characteristics, human resource practices, and diversity, can elucidate the underlying mechanisms by
revealing the intermediate processes between contextual input and employee outcomes (Bowen &
Ostroff, 2004; Mathisen & Einarsen, 2004). In this regard, previous studies on creative or innovative
climate have focused largely on its emotional and motivational functions, particularly on how it
improves the intrinsic motivation and desirable attitudes of employees, such as openness, commit-
ment, and risk taking (Baer & Frese, 2003; West & Richter, 2008). For example, Hon (2012) reported
that an innovative climate encourages employees to experiment with new approaches and exert
creative efforts. Fostering an innovative climate significantly increases creativity by promoting
motivational orientations, such as autonomous motivation, psychological empowerment, and the
employees’ perceived responsibility for change (Choi, 2007; Gisbert-Lopez, Verda-Jover, & Gémez-
Gras, 2014).

However, the previous literature has failed to elaborate on and give due credit to the plausible
cognitive processes that can be initiated by team climate for creativity. Creativity is often referred
to as out-of-the-box thinking. Hence, creativity scholars have investigated its cognitive mechan-
isms, including the multiple stages of creative thinking (Wallas, 1926), divergent or bisociative
thinking process (Koeslter, 1964), and different cognitive orientations, such as adaptor versus
innovator or intuitive versus systematic styles (Kirton, 1976; Sung & Choi, 2012). By theorizing
and validating the cognitive processes as a mechanism underlying team climate for creativity, the
present study complements the extant studies that have relied mostly on emotional and motiva-
tional accounts.

Team knowledge management perspective

To specify the cognitive processes driven by team climate for creativity, we draw upon the TKM
perspective, because a fundamental element of the cognitive approach to creativity and innovation
involves the management of knowledge (cf. knowledge-based view; Macher & Boerner, 2012; Xu,
2015). The TKM perspective suggests two core dimensions of knowledge management in a team: (a)
the presence of knowledge within a team (team knowledge stock), which represents raw materials for
generating new knowledge (Cruz, Perez, & Ramos, 2007; Mathieu & Schulze, 2006), and (b) the
process of using such knowledge (team knowledge utilization), which enables teams to apply relevant
knowledge to task problems and issues (Moreland & Myaskovsky, 2000; Sung & Choi, 2012). Both
team knowledge stock and utilization are necessary for team members to innovatively address
deficiencies and develop creative solutions. This position is consistent with the fundamental idea
of the organizational innovation literature, which underscores diverse information and knowledge,
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as well as processes that promote the efficient flow and exchange of such information and knowledge
(Anderson et al., 2014; Hiilsheger, Anderson, & Salgado, 2009).

In this study, we draw on the TKM perspective and propose two cognitive processes that can be
activated by team climate for creativity: (a) team learning orientation, which refers to “a shared
perception of team goals related to learning and competence development” that facilitates the
building of team knowledge stock (Bunderson & Sutcliffe, 2003, p. 553), and (b) collective problem
solving, which represents the core of team knowledge utilization for developing creative ideas. Team
learning orientation enables team members to expand their reservoir of task-related knowledge,
whereas collective problem solving enhances their in-depth processing and application of knowledge
and information (Gong et al, 2013). By supplying knowledge stock and enabling knowledge
utilization in the team, these two cognitive processes can help individual members determine
novel and practical solutions and ideas related to their respective tasks, which in turn can lead to
increased job performance. Figure 1 provides an overview of the present theoretical framework,
which is explained in detail next.

Team cognitive processes shaped by team climate for creativity

Team learning orientation
Focusing on the cognitive ramifications of team climate for creativity, we propose that the creative
climate of a team may compel its members to develop a collective orientation toward learning in the
process of additional knowledge acquisition. Team learning refers to “the extent to which members
seek opportunities to develop new skills and knowledge, welcome challenging assignments, are
willing to take risks on new ideas, and work on tasks that require considerable skill and knowledge”
(London, Polzer, & Omoregie, 2005, p. 114). Team climate for creativity applies visible and invisible
normative pressure to members to improve the status quo and generate new methods and fresh ideas
to facilitate the successful accomplishment of various tasks (Choi, 2007; Gisbert-Lopez et al., 2014).
Such normative or strategic expectations and support from the leader and other members
legitimizes or even necessitates the acquisition of knowledge and information to develop the
cognitive assets needed for idea generation, as well as the mastery-oriented behaviors and proactive
learning among team members (Bunderson & Sutcliffe, 2003; Gong et al, 2013; Hon, 2012).
Knowledge stock or assets, which are often referred to as human or intellectual capital, compose a
basic element required for generating innovation and creative ideas resulting from the recombina-
tion and reconfiguration of existing knowledge and information (Belenzon & Schankerman, 2015).
As the TKM perspective suggests, the acquisition of sufficient knowledge stock through team
learning and competence development provides the cognitive resources that are instrumental to
the generation of creative ideas (Cruz et al., 2007; Mathieu & Schulze, 2006). Therefore, team
members may develop team-wide learning orientation among members when the team supports

T1 T2 T3 T4
Team climate Team learning
for creativity orientation
Collective problem
solving
Group Level
Individual Level
Creative Job performance
> behavior

Figure 1. Theoretical framework.
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and values new ideas and creative endeavors. On the basis of the preceding, we propose the following
hypothesis:

H1: Team climate for creativity will be positively related to team learning orientation.

Collective problem solving

Team climate for creativity may intensify team members’ collective cognitive efforts toward problem
solving because it represents the normative pressure on members to generate creative ideas (Gisbert-
Lépez et al., 2014; Gong et al., 2013). When members receive support for their creative endeavors,
they are likely to exert efforts to generate more novel and practical solutions. From the TKM
perspective (Moreland & Myaskovsky, 2000; Sung & Choi, 2012), generating new ideas lies in the
effective application of existing knowledge to new situations and problems. Various theories of
knowledge management have identified such utilization of knowledge as a critical condition for
producing innovative ideas, products, and process improvements (cf. absorptive capacity: Zahra &
George, 2002; communities of practice: Milliken, Schipani, & Prado, 2015).

In the present study, we isolate collective problem solving as members’ knowledge-applica-
tion activity, in which they access, explore, and exploit the knowledge they possess (Tiwana &
McLean, 2005). A team’s creative climate encourages its members to identify potential
problems and deficiencies in their work and team processes and then address them by coming
up with innovative approaches (Egan, Yang, & Bartlett, 2004; Gisbert-Lopez et al., 2014).
Thus, members in teams with a highly creative climate are likely to be sensitive to task
inefficiencies or mistakes and are more eager to generate solutions to address the problems at
hand compared with others (Gilson & Shalley, 2004). Therefore, we advance the following
hypothesis:

H2: Team climate for creativity will be positively related to collective problem solving.

Cross-level effect of team learning orientation on creative behavior

Teams with a strong learning orientation may offer greater opportunities for skill development
and experiential learning among members (Egan et al., 2004; Shalley & Perry-Smith, 2001). These
members are encouraged to exchange information, feedback, and knowledge with one another,
and the resulting changes in task behaviors lead to overall improvement (Gong et al., 2013).
When the team encourages the acquisition and application of new skills and knowledge, members
also perceive their roles and task behaviors as fluid and prone to change through mutual learning
(Farmer, Tierney, & Kung-McIntyre, 2003; Hon, 2012). Thus, members can easily reorient
performance strategies and work procedures based on what they have learned from their
coworkers.

The team context characterized by a strong learning orientation is conducive to individual
members’ creative engagement. Persistent learning and efforts for improvement have been
acknowledged as key drivers of higher order forms of thinking (Argote, Gruenfeld, & Naquin,
2001; Shalley et al., 2004). The stock of knowledge, such as domain-relevant knowledge, task
skills, and expertise, involves necessary raw materials that enable individual creativity
(Amabile, 1996; Clarke, 2005). Moreover, the expanded repertoire of skills and experiences
acquired through team learning allows individual members to produce new combinations of
existing knowledge and formulate alternative courses of action based on a broader perspective
that unleashes flexible reconfigurations (Sung & Choi, 2012; Tierney & Farmer, 2002). In sum,
creative behavior is encouraged in a learning-oriented work environment that supplies a
greater reservoir of knowledge, because creativity often results from the acquisition of new
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knowledge (Sarin & McDermott, 2003). Based on these arguments, the following cross-level
relationship is proposed:

H3: Team learning orientation will be positively related to the creative behavior of team members.

Cross-level effect of collective problem solving on creative behavior

The problem-solving process comprises problem finding, seeking alternatives, evaluating ideas, and
selecting a solution (Gilson & Shalley, 2004; Hargadon & Bechky, 2006). Teams engaging in collective
problem solving are keen on operational inefficiencies and are eager to address them, leading to the
eventual generation and application of creative solutions (Farmer et al., 2003). Such efforts lead to the in-
depth processing of relevant information, which stimulates team members to apply and use their
knowledge stock to improve task and team processes (Tiwana & McLean, 2005). In so doing, team
members may search for alternative approaches by using diverse perspectives and developing such
diverse schemas to interpret the given problem (Gong et al.,, 2013; Sung & Choi, 2012).

We propose that such a collective engagement in problem solving within work teams promotes
the creativity of individual members. As members participate in collective problem solving, they
themselves are inspired to search for improved ways to accomplish their own task goals through the
process of social modeling and vicarious learning (Choi, Anderson, & Veillette, 2009; Shalley et al.,
2004). Previous studies have recognized the significance of coworkers’ influence on individual
creativity, particularly when coworkers serve as role models to other team members (Tierney &
Farmer, 2002; Zhou, 2003). In the team setting, a member is influenced by his or her teammates
through cognitive stimuli, encouragement, and informational feedback, because coworkers are the
primary source of sense-making information (Priesemuth, Schminke, Ambrose, & Folger, 2014).
Thus, members of a team engaging in collective problem solving may assimilate the problem-solving
behavior of coworkers into their own behaviors, thereby producing creative outcomes.
Consequently, collective problem solving at the team level may have cross-level effects on creative
behavior by making such behavior a legitimate and encouraged mode of performance in the given
setting. On the basis of these arguments, we propose the following hypothesis:

H4: Collective problem solving will be positively related to the creative behavior of team members.

Mediating effects of team cognitive processes on creative behavior

By combining the earlier propositions, we submit that the TKM-oriented cognitive processes
comprise meaningful intermediate pathways through which a team’s creative climate enhances the
creative behavior of its members. By shifting normative expectations and acknowledging the need for
increased knowledge acquisition and application, team creative climate promotes team learning
orientation and collective problem solving. Thus, team climate for creativity may enable teams to
actively accumulate, amplify, and apply experiences, information, and knowledge by stimulating the
processes of learning and problem solving (Egan et al., 2004; Gisbert-Lopez et al., 2014; Gong et al.,
2013; Wang & Noe, 2010).

These TKM-oriented cognitive processes increase the amount of readily accessible knowledge and
enable the exploitation and reconfiguration of knowledge resources to address task problems in a
creative manner (Farmer et al., 2003; Hargadon & Bechky, 2006). This team context stimulates
individual members to actively search for new and improved ways of completing tasks, thereby
developing their creativity in performing tasks. In sum, we propose that team climate for creativity
increases creative behavior by instigating the TKM-oriented cognitive processes of team learning and
problem solving. Although we advance the critical role of team-level cognitive processes as an
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intervening mechanism, we also appreciate the significance of the social and emotional implications
of the creative climate. Thus, the following mediation hypothesis should be regarded as a partial and
complementary explanation of the relationship between team climate for creativity and creative
behavior:

H5: The effects of team climate for creativity on the creative behavior of team members will be
mediated by team learning orientation and collective problem solving.

Creative behavior and job performance

Scholars and practitioners alike tend to presume that creativity enhances overall job performance,
reflecting the pro-innovation bias (Anderson et al., 2014). However, this assumption has rarely been
validated in organizational settings, because field studies have focused mainly on the predictors of
creativity rather than its consequences (Gilson, 2008; Shalley et al.,, 2004). The ability of creative
employees to improve their personal and organizational performance must be ascertained to justify
the substantial resources and managerial interventions devoted to the promotion of workplace
creativity in contemporary organizations (Zhang & Bartol, 2010). Therefore, we empirically examine
the effect of employee creativity on job performance, as assessed by supervisors 6 months later. In
the current research context, we also placed another common presumption to an empirical test:
Learning and knowledge management activities affect job performance by promoting the discovery
of novel approaches to achieve task goals (Martin & Parboteeah, 2007; Sung & Choi, 2012).
Accordingly, we hypothesize that creative behavior mediates the cross-level effects of team cognitive
processes on employee job performance.

H6: The cross-level effects of team learning orientation and collective problem solving on individual
job performance will be mediated by creative behavior.

Method
Research setting and data collection

Data were collected over a period of 3 years from a high-tech company in South Korea. This
company is involved in designing and manufacturing electronic products, such as computers and
television sets. Only full-time employees colocated in the headquarters of the company were invited
to participate in this study. Of the 1,648 employees who participated in the first-wave data collection
(T1), 860 provided usable data across the three waves and formal performance appraisal data (overall
response rate = 52%). Additional employees participated in the second-wave (T2) and third-wave
(T3) data collection. However, our analysis sample included only the 860 employees who partici-
pated in all three waves to maintain sample coherence and consistency. Teams with fewer than three
participants were excluded to obtain a reliable account of team-level variables. Thus, the final
analysis sample consisted of 856 employees from 102 work teams. No significant differences were
observed between the employees included and excluded in the final analysis sample in terms of both
demographic characteristics and response patterns (e.g., mean and standard deviation of team
climate for creativity).

A multilevel power analysis was conducted following the procedure presented by Scherbaum and
Ferreter (2009). The results demonstrated that the present sample of 102 Level-2 units composed of
856 Level-1 individuals provided sufficient statistical power ranging between .86 and .97 with large
effect sizes and between .78 and .89 with medium effect sizes at the .05 significance level, thereby
offering an adequate power for testing the current hypotheses. The number of participants in the
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sampled teams ranged between three and 28 members, with a mean of 8.39 (SD = 5.69). About 94%
of the final sample was male, and the average age and organizational tenure were 33.0 years
(SD = 5.49) and 9.8 years (SD = 6.05), respectively. The educational level of the participants was
relatively, high with 68.6% holding a bachelor’s degree or higher.

Measures

In line with the theoretical framework, team climate for creativity was measured at T1 (in the 1st
year), team learning orientation and collective problem solving were assessed at T2 (in the 2nd year),
and creative behavior was measured at T3 (in the 3rd year). The job performance of participating
employees was obtained from the formal annual performance appraisals submitted by supervising
managers at T4 (6 months after T3). All constructs were assessed using multi-item measures rated
on a 5-point Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). The scale items were
presented in Korean and prepared through a translation and back-translation procedure performed
by bilingual experts (Brislin, 1970). The demographic data of the employees and the team functional
areas were obtained from the company database at T1.

Team climate for creativity (T1)

Following the recommendation of Stanton, Sinar, Balzer, and Smith (2002), we identified the current
measure of team climate for creativity in collaboration with five Human Resource managers and
executives of the company by selecting items from the existing measures of climate for innovation
and creativity (Patterson et al., 2005; Scott & Bruce, 1994). Through this procedure to enhance the
validity and effectiveness of the measure in the current organizational setting, we identified a four-
item measure (o = .80) to evaluate team climate for creativity. The items were “In our work unit ...
(a) We are open to new ideas and new ways of thinking, (b) Our supervisor provides opportunities
for members to decide how to proceed with their own tasks, (c) Our efforts are recognized if we did
our best, regardless of the results, and (d) After tasks are assigned, members can develop their own
way of performing the task.” To alleviate potential concern about the validity of the current measure,
we collected data from a separate online sample. In this online survey, we used the full scale of
climate for innovation developed by Scott and Bruce (1994). A total of 141 working adults were
recruited via Amazon Mechanical Turk. Each participant was instructed to think of his or her
current workplace or work unit. The participant was then asked to respond to the full scale of
climate for innovation and the present scale of team climate for creativity. The current four-item
measure was strongly and positively correlated to the full scale (r = .87, p < .001).

We examined the validity of the team-level aggregation of member ratings of the team climate for
creativity items by checking group-level reliability (a = .85), within-group agreement (r, = .87), and
intraclass correlations: ICC(1) = .13 and ICC(2) = .55 (F = 2.25, p < .001). ICC(1) indicates that a
significant portion (i.e., 13%) of the variance of team climate for creativity can be explained by the
participants’ team membership. Although the ICC(2) value is somewhat low, this value is commonly
observed in the field studies of organizational teams due to the relatively small size of the teams in
the sample (Bliese, 2000). Overall, these aggregation statistics supported the aggregation of member
ratings to construct a group-level measurement of team climate for creativity.

Team learning orientation (T2)

To assess team learning orientation, we adapted three items (a = .80) from Bunderson and Sutcliffe
(2003): (a) “In our work unit, members view tasks as opportunities to enhance their capabilities,” (b)
“In our work unit, members are encouraged to develop skills they need for their current and future
work tasks,” and (c) “Our work unit provides strong support for members to enhance task-related
knowledge and expertise.” The separate online sample of 141 working adults described earlier
indicated that the current scale with three modified items was strongly and positively correlated to
the original full scale developed by Bunderson and Sutcliffe (2003) (r = .77, p < .001). Member



HUMAN PERFORMANCE (&) 205

ratings were aggregated at the group level with acceptable levels of aggregation statistics (a = .86,
Twg = .84, F = 2.22, p < .001), ICC(1) = .15, ICC(2) = .59.

Collective problem solving (T2)

We adopted a scale used by Choi (2009) to measure collective problem solving. This three-item scale
(a = .84) evaluated the extent to which members collectively engaged in problem-solving activities,
such as problem identification and solution generation. The items were the following: “In our work
unit ... (a) Members identify important task-related challenges and problems to be addressed, (b)
Members figure out the core issue of the problem at hand before they attempt to solve it, and (c)
Members attempt to identify effective approaches to solve task problems.” This scale exhibited
adequate levels of aggregation statistics: group-level reliability (a = .87), within-group agreement
(rwg = .88), and intraclass correlations: ICC(1) = .14 and ICC(2) = .57 (F = 2.19, p < .001). Thus, the
team-level collective problem-solving score was computed by averaging the individual ratings of
members from the same work unit.

Creative behavior (T3)

We adopted a four-item index of creative behavior used by Choi (2007) based on previous measures
(Morrison & Phelps, 1999; Scott & Bruce, 1994). The four items (a = .82) were as follows: (a) “I
frequently come up with new ideas or new methods to perform my task,” (b) “I often suggest work
improvement ideas to others,” (c) “I often suggest changes to the unproductive rules or policies,” and
(d) “I often change the way I work to improve productivity of my work.”

Job performance (T4)

Overall job performance data were obtained from the personnel records of the company. Six months
after T3, all managers across the company were asked to submit their formal annual appraisals of the
overall job performance of the employees under their supervision. Managers evaluated the employ-
ees by allocating them to one of five performance categories (A, B, C, D, and F) corresponding to a
5-point scale for performance appraisal (i.e., 1 = very poor to 5 = excellent). These formal perfor-
mance appraisal data were used for various personnel decisions for the employees in this company
(e.g., training, promotion, and pay raise).

Control variables (T1)
Control variables are critical in addressing the practical design limitations of organizational field
research (Spector & Brannick, 2011). Following the recommendations of Becker (2005), Bernerth
and Aguinis (2016), and Spector and Brannick (2011), we controlled for several individual and team
characteristics to rule out alternative explanations for the current results. Previous studies demon-
strated that demographic characteristics (e.g., age, sex, organizational tenure, and education) influ-
ence the patterns of knowledge management, because these characteristics are related to task-
relevant knowledge, competence, and cognitive ability (Binnewies, Ohly, & Niessen, 2008; Klein,
Lim, Saltz, & Mayer, 2004). Meanwhile, team size and team functions, such as research and
development, sales/marketing, support, purchasing/logistics, and production have been found to
have a distinct impact on team process and knowledge sharing (Aubé, Rousseau, & Tremblay, 2011;
Gong et al,, 2013; Sung & Choi, 2012). These characteristics have been included in previous creativity
studies, because creative behavior can be affected by the task requirements and the functions of the
team (Binnewies et al., 2008; Dong, Bartol, Zhang, & Li, 2017). In accordance with recommendations
regarding the treatment of control variables (Becker, 2005; Spector & Brannick, 2011), we also
conducted an analysis to check the differences between the results of tests with and without the
control variables. When the control variables were not included in the current multilevel equation,
the overall results remained the same (result tables available upon request).

Based on these considerations and justifications for their inclusion (Bernerth & Aguinis, 2016),
four variables were included at the individual level of analysis to control for the potential effects of
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demographic factors: age in years, sex (0 = male and 1 = female), hierarchical position (1 = associate,
2 = assistant manager, 3 = manager, and 4 = executive), organizational tenure in years, and
education (1 = high school, 2 = two-year college, 3 = bachelor’s degree, 4 = master’s degree, and
5 = doctoral degree). The effect of team size was controlled at the group level of analysis. We also
created four dummy variables to control five team functions (research and development, sales/
marketing, support, purchasing/logistics, and production).

Results

The present investigation was designed as a longitudinal study that unfolded over multiple years; however,
most variables, except job performance, were reported by the same source. Therefore, we conducted a series
of multilevel confirmatory factor analyses (CFAs) to examine the empirical distinctiveness of the team
climate for creativity (T1), team learning orientation (T2), collective problem solving (T2), and creative
behavior (T3). Following the procedure designed by Dyer, Hanges, and Hall (2005), individual-level CFAs
were first conducted to verify the convergent and discriminant validities of the constructs. According to the
results of the individual-level CFAs reported in Table 1, the four-factor structure exhibits acceptable fit
indices, X*(71) = 153.14, p < .001 (comparative fit index = .98, root mean square error of approximation
=.037). The fit of the four-factor model is significantly better than those of the alternative factor structures
(all p <.001). The within- and between-group CFA models that comprised the four factors were further
constructed. The results support the four-factor structure with acceptable fit at both the individual and
group levels of analysis, x*(104) = 214.60, p < .001 (comparative fit index = .98, root mean square error of
approximation = .035; for standardized root mean square residual, SRMRpetween = 09, SRMR yihin = 035
Dyer et al., 2005). Table 2 displays the means, standard deviations, and interscale correlations for all study
variables at the individual and group levels of analysis.

Multilevel analytic strategy

The current research framework suggests multilevel processes in organizational teams, in which
group-level phenomena (team climate for creativity, team learning orientation, and collective
problem solving) predict the creative behavior and subsequent job performance of employees.
These cross-level effects were tested by conducting hierarchical linear modeling (Raudenbush &
Bryk, 2002), an analytic strategy that is considered appropriate given the multilevel nature of the
present data. Through this procedure, the results are not confounded by interdependence or shared
variance among employees nested within the same work unit.

MacKinnon, Lockwood, Hoffman, West, and Sheets (2002) recommended the approach of determining
the product of coefficients to test the multilevel mediating effects. This approach generates asymmetric
confidence intervals (Cls) through a bootstrap-sampling procedure for the given indirect effect relationship
(MacKinnon, Lockwood, & Williams, 2004). Its estimation of the indirect relationship is more accurate and
unbiased than that of the traditional method, because it predicts the significance of the given indirect effects

Table 1. Confirmatory factor analyses of variables reported by employees at Time 1, Time 2, and Time 3

Model X2 df NFI AGFI CFI RMSEA  AIC

Four-factor model (team climate for creativity, team learning orientation, 15314 71 97 96 .98 .037 221.14
collective problem solving, and creative behavior)

Three-factor model (combining team learning orientation and collective 646.73 74 86 .83 .87 .095 708.73
problem solving)

Two-factor model (combining team climate for creativity, team learning 123597 76 .73 .72 .74 133 129397
orientation, and collective problem solving)

One-factor model 2085.84 77 55 58 56 174 2141.84

Note. NFI = normed fit index; AGFI = adjusted goodness-of-fit index; CFI = comparative fit index; RMSEA = root mean square error
of approximation; AIC = Aikake information criterion.
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Table 2. Means, standard deviations, and interscale correlations

M SD 1 2 3 4 5 6 7 8 9 10

Individual-level variables®
1. Age 3248 5.49 —
2. Sex 0.05 0.25 -36%** —
3. Hierarchical position 241 0.65 .79%** 3%
4. Organizational tenure 9.82 6.05 .74¥¥*  _22¥¥* ABx**
5. Education level 249 119 .08* = 11%% 0 36%%* 4% —
6. Creative behavior (T3) 3.70 0.59 .29%**  _20%** 22%**  26¥** 03 (.82)
7. Job performance (T4) 340 077 2% —09*%  14%** .04 J6%*FF 2% —
Group-level variables®
1. Team size 8.46 5.69 —
2. Research and development 049 050 .09 —

function
3. Sales/marketing function 0.09 029 -22* -16 —
4. Support function 0.12 032 -.19 -19 -1 —
5. Purchasing/logistics function 0.08 029 -.09 -16 =10 -.14 —
6. Team climate for creativity (T1) 346 038 -.13 .10 .06 29%% .06 (.80)
7. Team learning orientation (T2) 339 042 -.16 14 .10 16 18 .67%** (.80)
8. Collective problem solving (T2) 3.82 031 .03 -.02 12 24%% 2 49**x 55¥*x (84)
9. Aggregated creative behavior (T3) 3.71 027 -.02 26%* .04 .04 02 43%*x 44xxx gQ¥x*
10. Aggregated job performance (T4) 3.44 031 -.15 1 -08 -31* -05 .15 .18 d4 12 —

Note. Age and tenure in years; sex (male = 0, female = 1); hierarchical position (associate = 1, assistant manager = 2, manager = 3,
and executive = 4); education (high school = 1, two-year college = 2, bachelor’s degree = 3; master’s degree = 4; and doctoral
degree = 5). T1, T2, T3, and T4 refer to first-, second-, third-, and fourth-wave data collection, respectively. The reliability
coefficients (Cronbach’s alpha) are presented along the diagonal in parentheses where applicable.

N = 856. °N = 102.

*p < .05. **p < .01. ***p < .001. Two-tailed tests.

using the unique distributions of the two regression coefficients comprising the product term. Therefore, we
tested the present multilevel mediation hypotheses through the bootstrapping procedure.

Hypothesis testing

Effects of team climate for creativity on team cognitive processes

The hypothesized main effects of team climate for creativity on team learning orientation and
collective problem solving were tested at the group level through regression equations. Table 3
shows that team climate for creativity significantly predicts both team learning orientation and
collective problem solving (p = .69, p < .001 and B = .36, p < .001, respectively) after controlling the
effects of team size and team functions, consistent with the predictions of H1 and H2.

Effects of team cognitive processes on creative behavior
We tested the main effects of team learning orientation and collective problem solving on creative
behavior using the hierarchical linear modeling equation, as shown in Model 3 of Table 4. After

Table 3. Ordinary least squares regressions for the main effects of team climate for creativity at the group level of analysis

Team Learning Orientation (T2) Collective Problem Solving (T2)

Model 1 Model 2 Model 3 Model 4
Team size .05 .00 .01 .01
Research and development function .26 12 .08 .01
Sales/marketing function .01 .01 a7 .18
Support function .06 .09 24*% .16
Purchasing/logistics function 1 a2 14 15
Team climate for creativity (T1) 69*** 36%**
R 5% 34 4% 17%%%

*p < .05. **p < .01. ***p < .001.
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Table 4. Hierarchical linear models for the mediating effects of team learning orientation and collective problem solving on
creative behavior

Creative behavior (T3)

Model 1 Model 2 Model 3
Individual-level predictors
Age 02* 02* 01
Sex —.26** —.26** —.25%*
Hierarchical position .02 .02 .02
Organizational tenure .01 .01 .01
Education level .01 .01 .03
Group-level predictors
Group size .00 .00 .00
Research and development function 5% 5% 1
Sales/marketing function —-.04 —-.04 -.09
Support function -.12 -.12 —-.20%
Purchasing/logistics function -.06 -.06 -.10
Team climate for creativity (T1) 20%* .05
Team learning orientation (T2) 14*
Collective problem solving (T2) 29%%
Pseudo R 09 12 15

*p < .05. **p < .01. ***p < .001.

controlling individual-level demographic characteristics and team-level factors (size and function), as
well as team climate for creativity, both team learning orientation and collective problem solving are
significantly related to creative behavior (y = .14, p < .05 and y = .29, p < .01, respectively), thereby
supporting H3 and H4.

Mediating effects of team learning orientation and collective problem solving

H5 posits that the effect of team climate for creativity on creative behavior is mediated by two team-
level cognitive processes. Model 2 of Table 4 shows that team climate for creativity significantly
predicts creative behavior (y = .20, p < .01) and affects both team learning and collective problem
solving (see Models 2 and 4, Table 3), which in turn further influence creative behavior (Models 2
and 3, Table 4). These patterns are consistent with the proposed mediated relationship.

Next, we tested for the significance of this mediation by employing the product of coefficients
approach and conducting bootstrap sampling with a sample size of 5,000 (MacKinnon et al., 2004).
Table 5 shows that the coefficient of the indirect effect of team climate for creativity on creative
behavior through team learning orientation is .15, 95% CI [.05, .26], excluding zero. In addition, the
coefficient for the indirect effect via collective problem solving is .08, 95% CI [.03, .14], excluding
zero. Thus, team climate for creativity exerts significant indirect effects on creative behavior via both
intermediate team-level cognitive processes. These empirical patterns support H5.

Creative behavior and job performance

In line with H6, creative behavior is found to be significantly related to the job performance of
employees (p = .15, p < .01). We employed the product of coefficients approach (MacKinnon et al.,
2004) to test H6, which posits that creative behavior mediates the effects of team-level cognitive

Table 5. Results of bootstrapped indirect effects

Indirect Bootstrapped ~ 95% Confidence

Indirect Paths Effect b SE Interval

1. Team climate for creativity— Team learning orientation — Creative 15 .06 [.05, .26]
behavior

2. Team climate for creativity — Collective problem solving — Creative .08 .03 [.03, .14]
behavior

3. Team learning orientation — Creative behavior — Job performance .06 .02 [.03, .10]

4. Collective problem solving — Creative behavior — Job performance .08 .02 [.04, 13]
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processes on job performance. As reported in Table 5, the bootstrapping results indicate that the
indirect effect of team learning orientation on job performance via creative behavior is significant
(b =.06), 95% CI [.03, .10], as well as the indirect effect of collective problem solving (b = .08), 95%
CI [.04, .13]. Therefore, both team-level cognitive processes exert significant indirect effects on
members’ job performance by shaping their creativity. These results are consistent with our predic-
tion in H6.

Discussion

As a central dimension of creativity-prone work environments, the positive effect of creative climate
on creativity has been confirmed in previous studies (Baer & Frese, 2003; Gilson & Shalley, 2004;
Gong et al., 2013; Isaksen & Akkermans, 2011). The present study further extends the literature by
examining the contextual effects of team climate for creativity as a group property on individual
creative behavior and job performance. Thus, it clarified the multilevel implications of team climate
for creativity on individual outcomes. Departing from previous conceptual and empirical focus on
the motivational and emotional implications of climate for creativity, the present study drew on the
team-level knowledge management literature and identified two distinct cognitive pathways acti-
vated by team climate for creativity. In so doing, we elaborated the cognitive ramifications of team
climate for creativity on creative behavior and subsequent job performance. The 3-year longitudinal,
multisource field data showed that the TKM-oriented cognitive processes (ie., team learning
orientation and collective problem solving) mediated the effect of team climate for creativity on
creative behavior, which in turn was positively related to job performance, as formally archived by
company personnel records. The following section discusses the implications and limitations of this
study, as well as directions for further research.

Implications for theory and research

Complementing the prevailing focus on the motivational and emotional underpinnings of the
contextual predictors of creativity, the present study analyzed the significance of cognitive processes
instigated by team climate for creativity. In line with the TKM perspective (Gong et al., 2013; Sung &
Choi, 2012) and the IPO model of team effectiveness (Hackman, 1987; Marks et al., 2001), we
identified team learning orientation and collective problem solving as critical intermediate cognitive
processes that explain the cross-level effects of team context on team member performance. These
TKM-based cognitive processes may facilitate the accumulation of domain-relevant knowledge and
creative thinking processes required for individual creativity (Amabile, 1996). Previous studies have
indicated that a climate that supports creativity also buttresses a sense of autonomy and efficacy,
both of which are closely aligned with intrinsic motivation—another necessary condition for
individual creativity (Hon, 2012; Kalyani, 2011). These findings suggest that team climate for
creativity may activate multiple processes involving cognitive, motivational, and emotional elements
at both the team and individual levels of analysis to affect creative behavior.

Consolidating the current results and previous findings, we can argue that team climate for
creativity is a contextual factor with relatively broad implications that affect all three necessary
conditions for individual creativity (i.e., intrinsic motivation, domain-relevant knowledge, and
creative thinking process; Amabile, 1996). By contrast, contextual factors, such as supportive
leadership and affective trust among members or group cohesiveness, may have emotional and
motivational implications on creativity. Moreover, other contextual factors, such as training
opportunities and task-related feedback, may provide more cognitive and informational support
toward creativity. Although somewhat speculative, these theoretical possibilities present an intri-
guing direction for future research, which may differentiate emotional and motivational pathways
from cognitive and knowledge-based pathways toward creativity. Such a distinction may identify
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the changing scope or salient underlying mechanisms activated by various contextual predictors
of creativity.

The current analysis highlights the fact that the social milieu in a team, such as creative climate, can
establish a foundation for creativity by stimulating the cognitive functions of the team, such as learning and
knowledge-sharing practices (Gisbert-Lopez et al., 2014). Persistent learning and efforts for improvement
have been acknowledged as key drivers of creativity (Choi, 2009; Gilson & Shalley, 2004; Gong et al., 2013;
Shalley et al., 2004). Team learning may be a cornerstone of building team knowledge stock by urging team
members to acquire and combine new knowledge through their collective experiences (Argote et al., 2001).
When working in a team with a strong learning orientation, individuals may benefit from an increased
knowledge repertoire that is readily available for their idea generation. At the same time, they may be
stimulated intellectually by accepting the team infrastructure for skill development, as well as the sharing
and cross-fertilization of knowledge and ideas. These cross-level ramifications of team-level learning
orientation on individual learning and knowledge acquisition should be further investigated in future
studies.

Belonging to a team engaging in collective problem solving may promote a focal member’s creative
behavior through the process of social modeling, thereby resulting in the members’ vicarious learning
toward creative thinking and problem resolution (Choi et al., 2009; Zhou, 2003). However, the performance
implications of this social modeling process can be more complicated than theorized by the present study.
For instance, social comparison theory suggests that both upward and downward comparisons have distinct
benefits and drawbacks (White & Lehman, 2005). Upward social comparisons with teammates with high
problem-solving capacity can stimulate a focal member to engage in similar behavior, particularly when this
member feels a strong connection with and similarity to other team members, and believes that he or she can
achieve similar competencies and performance levels as these members (cf. assimilation comparison; Suls,
Martin, & Wheeler, 2002). However, the same upward comparison can also discourage a focal member by
fostering a sense of inferiority and a self-defeating mind-set, especially when the focal member perceives that
he or she is different from other members and that his or her own status and competence level are
immutable (cf. contrast comparison; Suls et al., 2002). Hence, previous studies have reported that the
direction (upward or downward) and effects (positive or negative) of social comparison are determined by
various contingencies, such as personality, culture, and environment (White & Lehman, 2005). Therefore,
the contextual effects of team-level cognitive processes, such as learning and problem solving, on creative
behavior, may vary depending on the specific personal and situational contingencies wherein the social
comparisons take place. This issue involving the boundary conditions of positive or negative contagion of
favorable knowledge-related practices across members has rich theoretical and empirical possibilities for
further research.

Finally, the analysis demonstrated that team learning orientation and collective problem solving
indirectly affect the overall job performance of employees by shaping their creativity. This pattern is
consistent with the common assumption that learning activities and knowledge-related practices improve
employee performance by enhancing creativity (Gilson, 2008; Gong et al., 2013; Shalley et al., 2004). An
empirical investigation of a similar causal process at the group level found that effective team-level knowl-
edge management indirectly predicts the financial performance of work teams by enhancing team creativity
(Sung & Choi, 2012). The present analysis clearly indicates that employee creativity is an intermediate task
behavior that is beneficial to general job performance, thereby justifying the increased managerial attention
and investment of resources on the promotion of creativity in contemporary organizations.

Study limitations and conclusion

The findings of the present study must be interpreted with caution due to several limitations. First, all study
variables other than job performance were self-reported by the employees, thereby raising the concern of
same source bias. The current research design reduced the potential threat of same source bias by temporally
separating the measurements over four periods, aggregating the independent and mediating variables at the
group level, and producing the multilevel CFA results that confirm the empirical distinctiveness of the
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measures (Podasakoft, MacKenzie, Lee, & Podsakoff, 2003). Nevertheless, the proposed relationships should
be further validated using additional multisource data or objective measures. For example, employee
creativity could be evaluated using the number of suggestions for improvement or third-party ratings by
coworkers or supervisors. In addition, future studies may use full scales instead of the abbreviated versions
used in the current study to ensure the validity of the conceptual domains assessed.

Second, with the goal of reducing common source bias, each of the three waves of data collection from
participating employees was separated temporally by 12-month intervals. Although this temporal separa-
tion can be beneficial in addressing the potential threat of percept-percept biases, this design overlooks the
potential change of the climate and team processes over time. Given this temporal change of team context,
the current analysis provides a somewhat conservative test of the given relationships. Further empirical
investigations may employ different temporal separations to accurately identify the levels of stability and
time-dependent shifts of the relationships between team contexts and individual outcomes.

Third, we justified the present research framework by unfolding the cognitive mechanisms responsible
for members’ creative behavior. However, the study did not assess actual behavioral processes resulting from
team learning orientation and collective problem solving, such as increased exchange and acquisition of
knowledge or increased personal engagement in problem solving based on social modeling or vicarious
learning process. Thus, further studies must address these intermediate cognitive processes explicitly to
derive a comprehensive understanding of the phenomenon in question.

Fourth, given a complex amalgamation of intertwined affective, motivational, and cognitive
properties of a team (Marks et al, 2001), the present study complemented existing studies by
examining the cognitive underpinnings of team climate for creativity. However, the distinct con-
tributions and pathways involving affective, motivational, and cognitive processes were not actually
compared. Thus, researchers should explore this complex organizational phenomenon through
balanced and comprehensive views and empirically validate distinct intervening processes in explain-
ing the context—creativity link.

Finally, our findings may have been affected by the context of Korean culture, which is characterized by
collectivism. This implies that employees of South Korea are more susceptible to normative pressures
toward expected behaviors and values within their social context than Western employees who exhibit more
individualistic values (Kee, 2008). Moreover, high-tech industries are characterized by a gender imbalance,
as manifested by the dominance of male individuals and the tendency to place continuous pressure on
generating innovative solutions that require intensive knowledge exchange (Joshi & Roh, 2009). As a result,
employees in the current sample could readily accept learning demands and appreciate problem solving as a
critical task behavior. These cultural and industrial factors might have embellished the effects of team-level
cognitive processes. Therefore, future research should validate the current framework within other indus-
trial and cultural contexts.

Despite these limitations, the present study contributes meaningfully to the literature on climate and
creativity, as well as to the TKM literature, by theorizing and validating the TKM-oriented cognitive
underpinnings of team climate for creativity toward creative behavior and subsequent job performance,
which have been largely neglected in the literature. As demonstrated in the present study, the cross-level
approach to the contextual effects on individual outcomes can be a promising direction to advance the
literature on work environment and creativity. Such efforts broaden the understanding of the intermediate
collective and psychological dynamics responsible for the emergence of creativity at the workplace and
inform practicing managers of an appropriate point of intervention to maximize creativity among employ-
ees. In addition, further conceptual and empirical endeavors should be directed toward exploring the
boundary conditions, such as leadership, individual characteristics, and job characteristics, that shape the
multilevel relationships between the context and employee creativity.
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