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This study delves into the relationship between goal orientation and scientific creativity, crucial for
driving innovation and solving complex challenges. Drawing on goal orientation theory and situated
expectancy-value theory, we investigated how different goal orientations influence scientific creativity
among 248 university researchers. The findings indicate that both learning and performance approach
goals significantly enhance scientific creativity through knowledge collaboration. Additionally,

the strength of perceived work-related stressors modulates this relationship; stronger perceptions

of these stressors intensify the positive effects of learning and performance goals on creativity.

The study contributes to theoretical understandings in several ways. First, it expands on how goal
orientation influences creativity within scientific domains. Second, it sheds light on the role of stress
as a catalyst in scientific creativity. Finally, it links stressor perspectives to organizational behaviour
literature, providing valuable insights for organizational managers. These insights suggest that
promoting learning and performance-oriented goals may be especially beneficial in environments
where researchers encounter significant stressors, enhancing their creative outputs in public research
institutions.
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Scientific creativity plays a crucial role in addressing contemporary challenges and opportunities that shape
societal sustainability!. It is typically defined as the intellectual ability or capacity to produce scientifically
novel and socially valuable results in the context of scientific tasks>*. In recent years, scholars have increasingly
focused on exploring the factors that enhance creativity, with a growing emphasis on goal orientation theory">.

Goal orientation theory, particularly its distinction between learning goal orientation and performance goal
orientation, offers valuable insights into the cognitive and social demands inherent in scientific creativity®”.
Learning goal orientation involves striving to develop personal capabilities by acquiring new knowledge and
skills, aligning with the cognitive demands of scientific creativity by encouraging curiosity, exploration, and new
approaches to complex scientific challenges®’. In contrast, performance goal orientation is driven by the desire
to demonstrate competence through favorable evaluations and avoid negative assessments, and it can impact the
social dynamics of scientific creativity, influencing how individuals collaborate, compete, and engage with their
peers in scientific evaluative settings!®!!. Therefore, these orientations not only shape an individual’s motivation
but also profoundly influence their creative performance, especially in complex and collaborative fields'!3. By
understanding how these orientations affect both individual cognition and social dynamics, goal orientation
theory provides a nuanced framework for exploring scientific creativity.

While goal orientation theory has been widely applied across various domains, its specific impact on scientific
creativity remains unclear!*. Existing research indicates that individual behavior serves as a key mediator
between goal orientation and creativity, with behaviors often involving independent information processing and
contextual perceptions'®. In today’s rapidly evolving research environments, it is increasingly challenging for
individuals to tackle complex scientific problems alone. Knowledge collaboration has thus become a critical factor
in fostering scientific creativity!>. Knowledge collaboration, defined as voluntary helping each other to achieve
common or private goals of knowledge creation by pooling together diverse expertise and perspectives'®!?, can
pool complementary resources, accumulate academic capital'®!, and stimulate innovative thinking!®.

In this study, we view knowledge collaboration as a mediator in the relationship between goal orientation
and scientific creativity. Specifically, we propose that an individual’s goal orientation (especially learning and
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performance orientations) influences scientific creativity through the facilitation of knowledge collaboration. In
complex research environments, Researchers with a learning goal orientation and a performance-approach goal
orientation actively seek knowledge collaboration with other knowledge holders in order to acquire knowledge,
enhance their skills, and demonstrate their achievements?>?!. In turn, knowledge collaboration effectively
integrates specialized expertise and resources, providing individuals with more opportunities for creative
problem-solving?*?*, and thus enhancing personal academic development?%.

Nevertheless, the impact of goal orientation on scientific creativity is not static; environmental factors,
particularly the perceived intensity of work-related stress events, may play a significant moderating role in this
relationship. According to the Situated Expectancy-Value Theory (SEVT), individual behaviors and performance
are dynamically influenced by the context, especially in response to stressors?®?’. This study posits that the
perceived intensity of work stress events moderates the relationship between goal orientation and knowledge
collaboration, ultimately influencing scientific creativity. A stronger perception of stress may amplify or diminish
the beneficial effects of goal-oriented behaviors on scientific creativity by enhancing or hindering knowledge
collaboration.

By integrating goal orientation theory, SEVT, and the perspective of knowledge collaboration, this research
provides a multidimensional framework to explain how goal orientation influences scientific creativity through
knowledge collaboration and how the perception of work stress moderates this process. This framework offers
a novel perspective on understanding creativity in scientific research, as well as practical implications for how
to effectively manage goal orientations, foster knowledge collaboration, and address work-related stress in
academic and organizational settings.

Literature review and hypotheses

An important characteristic of goal orientation is that it shapes individuals’ mental frameworks, influencing
how they interpret and respond to situations’. This study focuses on learning goal orientation (hereafter,
“learning goal”) and performance approach goal orientation (hereafter, “performance approach goal”), opting
not to include performance avoidance goal for several reasons. First, performance avoidance goals are generally
considered maladaptive, having been shown to negatively relate to motivation and performance outcomes?.
Second, the process of knowledge creation requires dialectical thinking, as the dominant paradigms shaping
scientific research are inherently imperfect?®. The dissemination of scientific knowledge is intended to provoke
contemplation and stimulate new ideas among researchers. Thus, excessive concern about mistakes and negative
evaluations within scientific research is deemed unnecessary.

The SEVT proposes that individuals, when making decisions, consider their anticipated goals, evaluate
the likelihood of achieving these goals through specific actions (i.e., expectancy), and assess the value of the
outcomes?®*’. Expectancy refers to an individual’s belief in their ability to successfully complete an activity.
Value refers to how worthwhile and useful an activity is perceived, influencing engagement and goal-directed
behaviors?. Value is further categorized into utility value, attainment value, intrinsic value, and cost?*C.

Individual goal orientation and knowledge collaboration

Knowledge collaboration is recognized as one of the most critical behaviors for effective scientific research!>?%,
The evidence of a rapid rise in knowledge collaboration over the last century contributed to its rise and increased
individuals’ expectancy of collaborative success'®. Influenced by goal orientation, individuals develop distinct
perceptions of the value of knowledge collaboration, which in turn guide and dictate their collaborative behavior®.

A learning goal motivates individuals to develop their competence and skills by enactive mastery”>!. Those
oriented towards learning are driven by intrinsic factors®!, such as the desire to acquire knowledge and skills
and the pursuit of opportunities and challenges to develop competence’. Knowledge collaboration provides a
platform for knowledge exchange, deepening the understanding through exposure to diverse perspectives and
experiences. Engaging with diverse viewpoints and experiences in collaborative environments helps individuals
deepen their insights and expand their personal knowledge, aligning with the goals of enhancing knowledge
acquisition and competence!>**32. So, learning-oriented individuals are willing to engage in knowledge
collaboration, recognizing its role in facilitating mastery and ability development, despite the potential cost
investment required>*3,

H1la: Individual learning goal is positively related to knowledge collaboration.

Individuals with a performance approach goal aim to demonstrate high ability by gaining favorable evaluations
and outperforming peers”!°. Such individuals often gauge their competence against normative standards®!. In
the realm of scientific academia, the publication of research findings serves as a primary criterion for assessing
individuals’ capabilities®®. To outperform peers and garner favorable evaluations, individuals have to produce
scholarly outcomes, thereby earning recognition from particular colleague groups. This necessitates effective
strategies for knowledge creation, such as knowledge collaboration'®. Moreover, knowledge collaboration
offers selective incentives or rewards, including access to complementary resources, academic capital, and high
impact'>. Patterns of preferential attachment indicate that individuals tend to attach themselves to more
reputed collaborators or those with greater resources, thereby attracting attention to their own work'. Such
selective incentives make knowledge collaboration a dominant strategy, maximizing individual gains*’, and
enhancing their performance and demonstrating their competence®®.

H1b: Individual performance approach goal is positively related to knowledge collaboration.

Knowledge collaboration and individual scientific creativity

Knowledge collaboration creates an ideal context of knowledge creation by uniting individuals with diverse
information, social networks, and skills'>?*%. In these settings, individuals act as brokers, enhancing knowledge
circulation and sparking inspiration across domains. This facilitates the cross-fertilization of ideas and the

Scientific Reports |

(2026) 16:3064 | https://doi.org/10.1038/s41598-025-08803-8 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

combination of different knowledge elements into innovative and practical outcomes?*>*’. Additionally, the
variety of ideas and contexts to which individuals are exposed can be easily converge during collaborative work,
allowing members to build on each other’ ideas and potentially ignite a surge of novel ideas®. This process aligns
with the principles of social constructivism, which suggests that individuals construct their own knowledge
and develop cognitively through social collaboration®!. This dynamic is especially apparent in public scientific
research, where tasks often require the integration of diverse knowledge to generate original ideas and solve
complex problems!>*? What’s more, the rational division of labor among individuals with diverse knowledge,
beliefs, and skills in collaboration settings is seen as a catalyst for scientific creativity*®*3. In summary, knowledge
collaboration enables researchers to leverage specialization in the deep stock of knowledge while at the same
time gaining the benefits of breadth to enhance scientific creativity.

H2: Knowledge collaboration positively influences individual scientific creativity.

Currently, Hypothesis 1 substantiates the influence of individual goal orientation on knowledge collaboration
behavior. Knowledge collaboration, in turn, impacts individual scientific creativity, serving as a mediating factor
in the relationship between individual goal orientation and scientific creativity.

H3a: Individual learning goal has an indirect positive relationship, via knowledge collaboration, with
individual scientific creativity.

H3b: Individual performance approach goal has an indirect positive relationship, via knowledge collaboration,
with individual scientific creativity.

Moderating role of perceived work stressful events strength

The competitiveness within public research organizations stems from the principles governing resource
allocation, reward systems, and the evaluation of scientific performance?*. Individuals compete for limited
resources and recognition based on their contributions to advancing scientific knowledge. Such competitive
pressures create a stressful environment where securing funding, prestige, and career progression becomes
paramount’®.

A strong focus on learning goals emerges as a crucial internal drive®!, predicting active coping and sustained
motivation in the face of challenge and stress*®. This belief strengthens an individual’s attention to intrinsic
values, emphasizing the satisfaction derived from deepening knowledge and solving problems. Consequently,
Through the integration of knowledge and reflective learning, individuals with a learning goal continuously
expand their cognitive boundaries?”*3. They adopt a process-oriented self-evaluation standard. Even in the
face of failure or conflict, they attribute it to an opportunity for improvement, maintaining ongoing motivation
for exploration®>*®. As a result, they exhibit greater resilience when confronted with high-pressure work
events’>l. When perceived work stress increases, the intrinsic value-driven mechanisms of learning goal-
oriented individuals may become more pronounced. They maintain positive expectations, demonstrate greater
perseverance, and seek further challenges that offer learning opportunities®!->>33,

According to the SEVT, although high stress increases the costs of resource investment (such as time and
energy), individuals with a strong learning goal orientation can effectively offset external barriers like low
success expectations through their high subjective value placed on personal growth>*>. They tend to reframe
stressful events as learning challenges and employ strategies such as knowledge collaboration and systematic
reflection to deepen cognitive integration®®. This process helps maintain, or even accelerate, the enhancement of
creativity. Thus, even under significant work-related stress, individuals with a strong learning goal will actively
engage in knowledge collaboration, which in turn enhances individual scientific creativity and strengthens the
indirect relationship between learning goals and scientific creativity.

H4a: The perceived work stressful events strength positively moderates the indirect relationship of individual
learning goal with individual scientific creativity via knowledge collaboration such that the indirect relationship
is stronger when perceived work stressful events strength is higher.

In contrast, individuals who adopt a high-performance approach focus on external value, socially comparative
standards of outcome®>. While this tendency predicts increased effort expenditure and persistence, it is also
linked to surface-level processing and the experience of negative emotions such as anxiety, perceived threats, and
avoidance of help-seeking behaviors'®3. As a result, their behavioral strategies exhibit a pronounced outcome-
oriented characteristic, often relying on existing knowledge frameworks for surface-level processing®”. These
characteristics make individuals with a performance goal orientation more prone to maladaptive motivational
patterns, particularly under conditions of stress or when faced with signals of potential challenges.

In high-pressure environments, the defensive motivational patterns of performance goal-oriented individuals
exacerbate the decline in creativity. Due to their reliance on external value and evaluation standards, they are
more likely to perceive the need for knowledge collaboration as a signal of inadequate capability”®, leading
them to avoid behaviors associated with knowledge-sharing and knowledge collaboration. Moreover, stressful
events amplify their sensitivity to cost-benefit considerations, such as time loss and coordination difficulties,
which in turn lowers their expectations for successful knowledge collaboration while motivating them to
prioritize conservative strategies in order to maintain their image of competencels’”. Therefore, under stress,
these individuals are less likely to increase their efforts through knowledge collaboration, weakening the indirect
relationship between performance goal orientation and scientific creativity, particularly under conditions of
high perceived stress.

H4b: The perceived work stressful events strength negatively moderates the indirect relationship of individual
performance approach goal with individual scientific creativity via knowledge collaboration such that the
indirect relationship is weaker when perceived work stressful events strength is higher.

Figure 1 depicts our model.
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Fig. 1. Theoretical framework.

Method

Sample and data collection

The research setting for this study was universities in China, where are key public research organizations driving
basic innovation, societal progress and economic development through knowledge creation®®. Given their
pivotal role, the scientific creativity of university researchers is deemed essential as it underpins knowledge
creation.

The survey, conducted in Chinese, followed a rigorous translation and back-translation procedure to ensure
accuracy®!. Initially crafted in English, the survey questions were translated into Chinese by one translator and
then back-translated into English by another. Discrepancies between the two English versions were meticulously
addressed before finalizing the Chinese version.

Data collection occurred in two phases over two months, from October to December 2023, to examine the
temporal relationships among the variables. In the first phase, participants completed an online questionnaire
assessing individual goal orientation, perceived work stressful events strength, and knowledge collaboration
(Time 1). Four weeks later, they filled out a second questionnaire on individual scientific creativity (Time 2),
using an anonymous code they had generated at Time 1 to ensure matching. Participation was voluntary, with
confidentiality assured. Respondents were explicitly encouraged to answer honestly, as noted in the introductory
message of the questionnaire, to mitigate social desirability bias®2.

Out of 500 distributed surveys, 410 responses were received, of which 248 indicated that they had experienced
work-related stress events during the survey period and provided complete responses. The response rate for
complete surveys was 49.6%. This study conducts empirical analysis based on these 248 complete questionnaires.
Among the respondents, 54.0% were female, and 58.1% were from Project 211 universities (top-tier universities
in China). The participants varied in academic rank, including professors (10.5%), associate professors (18.2%),
lecturers (26.6%), assistant teachers (5.2%), and Ph.D. candidates (39.5%).

Ethics approval and consent to participate

All procedures were performed in compliance with the principles outlined in the 1964 Declaration of Helsinki
and its subsequent revisions, as well as the relevant ethical guidelines and regulations. The experimental protocols
were approved by the Institutional Review Board of Tianjin University. Informed consent was obtained from all
participants and/or their legal guardians prior to their inclusion in the study.

Measures
The measures of the five focal constructs utilized Likert-type scales ranging from 1 (“strongly disagree”) to 5
(“strongly agree”).

Individual goal orientation. Individual learning goal was measured by Brett & VandeWalles (1999) five-
item scale (sample item: “I am willing to select a challenging work assignment that I can learn a lot from”), and
individual performance approach goal was measured using VandeWalle’s (1997) four-item measure (sample
item: “T'm concerned with showing that I can perform better than my coworkers”). The coefficient alphas for the
learning goal and the performance approach goal were 0.84 and 0.85, respectively.

Knowledge collaboration. Knowledge collaboration was measured using the adapted version of So & Brush’s
(2008) scale, with the referent changed from collaborative learning online to knowledge collaboration. Sample
items include “I feel part of a learning community in a group” and “I actively exchange my ideas with others”
The coefficient alpha was 0.87.

Individual scientific creativity. Individual scientific creativity was assessed by a 3-item scale following
Hoever et al. (2023). The measurement of creativity in Hoever et al. (2023) includes the core characteristics of
“scientific creativity, namely novelty and usefulness, both of which require creative thinking as well as the ability
to identify and solve problems. Given the credibility and recognition of this established scale, we made slight
adjustments to the wording of the items in Hoever et al. (2023) to better suit the context of scientific research,
thus deriving the items used in this study to measure scientific creativity. Sample items include “I often come up
with creative solution to research problems” and “I often come up with new and practical ideas for the research”
The coefficient alpha was 0.78.
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Perceived work stressful events strength. Initially, each participant was asked to recall whether they had
encountered any exogenous work-related stress events that occurred between April 2023 and September 2023.
Based on event system theory, participants who reported experiencing such stress events subsequently rated the
intensity of the event using an 11-item scale covering three dimensions: novelty, disruption, and criticality®>. An
example from the four-item event novelty scale is “There is a clear, known way to respond to this event” (reverse
coded), with a Cronbach’s of 0.81. A sample item from the three-item event criticality scale is “This event is
critical for the long-term success of me,” which had a Cronbach’s of 0.79. The event disruption scale included
items such as “This event disrupts my ability to get its work done,” achieving a Cronbach’s of 0.82.

Furthermore, a second-order confirmatory factor analysis (CFA) was performed, demonstrating that each
item loaded significantly onto its corresponding dimensions. These dimensions also loaded onto an overall
second-order factor that measured perceived work stressful events strength. This model exhibited good fit (x2/
df ratio=1.71, NFI=0.94, CFI=0.97, RMSEA =0.05). The combination of all three dimensions determines the
overall “strength” of an event®. So, the dimensions were averaged to derive a composite strength value score for
each event, with an overall Cronbach’s alpha for perceived work stressful events strength being 0.78.

Control variables. Age and gender were controlled as variables due to their significant influence on
collaborative behaviors in scientific community®>®. Females were coded as 1 and males as 0. Age was categorized
into five levels: 1 for “Under 317, 2 for “31-40, 3 for “41-50%, 4 for “51-60”, and 5 for “over 60”. Additional
control measures included individual reputation and institutional tier, recognizing that senior scientists and
elite researchers at prestigious institutions are often more engaged in collaborative science**¢. Furthermore,
substantial differences exist among various institutions in academia®” . Academic title, a key indicator of a
researcher’s reputation35, was thus segmented into five categories: 5 for “Professor’, 4 for “Associate Professor”, 3
for “Lecturer’, 2 for “Assistant Teacher”, and 1 for “Ph.D. candidate”. The reputation of universities, especially those
involved in China’s Project 211, was also considered®. Because universities listed in Project 211 enjoy higher
policy priority and obtain more research funding from the government, which may have significant influence on
researchers’ scientific performance of these institutions®. A binary variable represented institutional tier, coded
as 1 for universities affiliated with Project 211 and 0 otherwise.

Reliability and validity

Confirmatory factor analysis (CFA) was performed to examine the factor structure of our models. The full
model exhibited good fit [x2/df ratio=1.01, NFI=0.92, CFI=0.99, SRMR =0.04, RMSEA =0.01]. Each construct
demonstrated significant factor loadings, high average variance extracted (AVE) and composite reliability (CR)
values, surpassing the thresholds of 0.50 and 0.70 respectively, confirming good convergent validity and internal
consistency. Discriminant validity was validated as the square root of AVE (shown on the diagonal in Table 1)
exceeded the inter-construct correlations””.

Potential common method bias (CMB) was addressed through multiple analyses. Harman’s single-factor test
did not indicate a predominant factor, with the first factor explaining only 16.72% of the variance. A confirmatory
factor analysis model combining all items into a single factor performed poorly (e.g., x2/df ratio="7.61, NFI=0.38,
CFI=0.41, RMSEA =0.16), suggesting low risk of CMB. Furthermore, comparing models with and without a
common latent factor confirmed the absence of significant CMB, as models including the latent factor did not
significantly differ in fit (e.g., x2/df ratio=0.99, NFI=0.93, CFI=1.00, RMSEA =0.001) from those without it.
Thus, these results collectively indicate that CMB was not a concern in our study.

Results

Descriptive statistics and correlations are shown in Table 2. To address potential concerns about multicollinearity
affecting the precision of the regression models, a multicollinearity diagnosis was conducted. This analysis
indicated that the variance inflation factor (VIF) scores were below 5 and tolerance statistics exceeded 0.10,
confirming that collinearity was not a concern.

Relationships of individual goal orientation, knowledge collaboration and individual
scientific creativity

Variables were systematically introduced into the model in blocks. Hierarchical regression results, detailed in
Table 3, investigated the relationships between goal orientations and knowledge collaboration. Table 4 shows the
hierarchical regression results of the relationships between goal orientations and individual scientific creativity.
The results of model 2 in Table 3 show that individual learning goal (8=0.230, p<0.05) and performance
approach goal ($=0.210, p <0.05) are significantly related to knowledge collaboration, thereby supporting Hla
and H1b. Further, the results of model 6 in Table 4 indicate that knowledge collaboration positively correlates
with individual scientific creativity (8=0.277, p <0.01), supporting H2.

AVE |CR |1 2 3 4 5
1. Individual scientific creativity 0.538 | 0.777 | 0.733
2. Knowledge collaboration 0.580 | 0.874 | 0.137*** | 0.762
3. Learning goal 0.516 | 0.842 | 0.113* | 0.08** | 0.718
4. Performance approach goal 0.590 | 0.852 | 0.087*** | 0.084*** | 0.044 | 0.768
5. Perceived work stressful events strength | 0.548 | 0.784 | —0.012 | -0.024 | 0.035 | —0.028 | 0.740

Table 1. Reliability and validity test.
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1 2 3 4 5 6 7 8 9
1. Individual scientific creativity
2. Knowledge collaboration 0.346**
3. Learning goal 0.320%* | 0.238**
4. Performance approach goal 0.234** | 0.230** | 0.128*
5. Perceived work stressful events strength | —0.041 | -0.069 | 0.124 -0.084
6. Gender 0.006 —-0.010 | 0.053 0.035 —-0.135*
7. Age 0.151* | 0.211** | 0.009 0.030 | -0.039 |0.052
8. Individal reputation 0.232%* | 0.253** | 0.039 0.070 | —0.028 | 0.003 | 0.744**
9. Institution tier —-0.123 | -0.141* | -0.162* | -0.052 | =0.079 | 0.052 | 0.077 -0.103
Mean 3.335 3.544 3.441 3.358 3.381 0.540 | 1.988 2.548 | 0.581
Standard deviation 0.614 | 0.668 0.562 0.598 | 0.495 0.499 | 1.032 1.428 | 0.494
Table 2. Descriptive statistics and correlation matrix on the variables.
Model 1 Model 2 Model 3 Model 4
Learning goal: Learning 0.230%%(0.072) | 0.244*%(0.072) | 0.228%*(0.072)
Performance approach goal: Performance 0.210%%(0.067) | 0.201*%(0.067) | 0.167*(0.067)
Perceived work stressful events strength: Stress —0.114(0.081) | —0.144(0.081)
Learning * stress 0.214(0.146)
Performance * stress 0.311%(0.136)
Gender -0.012(0.083) -0.037(0.079) —0.053(0.080) —0.042(0.079)
Age 0.062(0.061) 0.066(0.059) 0.066(0.059) 0.066(0.058)
Reputation 0.079(0.044) 0.069(0.043) 0.068(0.043) 0.072(0.042)
Institution tier -0.176*(0.086) | —0.122(0.083) —0.129(0.083) -0.099(0.083)
_cons 3.280%+(0.111) | 1.830***(0.331) | 2.213***(0.430) | 2.447***(0.432)
R? 0.081 0.161 0.168 0.196
AR? - 0.080*** 0.007 0.028*

Table 3. Hierarchical regression analyses on knowledge collaboration.

H3a postulated that individual learning goal would positively influence individual scientific creativity
indirectly through knowledge collaboration. The findings from model 2 in Table 3 confirm that individual learning
goal significantly relates to knowledge collaboration (8=0.230, p<0.05). A significant positive relationship
between individual learning goal and individual scientific creativity is evidenced in model 7 of Table 4 (=0.332,
p<0.01). Knowledge collaboration significantly relates to individual scientific creativity (model 6, Table 4). The
bootstrap test, with 5000 sub-samples, confirmed the significance of this indirect relationship, with an indirect
effect of 0.058 and a 95% confidence interval (CI) ranging from 0.018 to 0.114, which did not include zero. These
results affirm the indirect relationship posited in H3a.

H3b suggested that individual performance approach goal would also have a positive indirect relationship
with individual scientific creativity via knowledge collaboration. The results of model 2 in Table 3 show that
individual performance approach goal significantly influences knowledge collaboration ($=0.210, p<0.05).
Model 9 in Table 4 indicates a positive relationship between performance approach goal and individual scientific
creativity ($=0.220, p<0.05). The bootstrapping test revealed an indirect effect of 0.049 with 95% CI between
0.011 and 0.101, not including zero. This result validates the significant indirect relationship hypothesized in
H3b.

Indirect relationships moderated by perceived work stressful events strength
H4a posited that perceived work stressful events strength would strengthen the indirect relationship between
individual learning goal and scientific creativity though knowledge collaboration. Although the interaction
between individual learning goals and perceived work stressful events was not statistically significant in the
initial model (model 4, Table 3: $=0.214, n.s.), further analysis revealed nuanced effects. A bootstrap test
(5000 sub-samples) was conducted to explore this moderation at the first stage of the mediation pathway’!. The
moderated mediation effect was 0.065 with a 95% CI of (0.002, 0.138), not containing zero (Table 5). The simple
slope analysis showed that the indirect relationship that individual learning goal had with individual scientific
creativity via knowledge collaboration was significant at high (simple slope =0.090, 95% CI = [0.034, 0.161]) and
average (simple slope=0.058, 95% CI = [0.018, 0.114]) levels of perceived work stressful events strength, but not
at low levels (simple slope =0.026, 95% CI = [-0.019, 0.088]). This differential effect across levels supported H4a.
H4b predicted that that higher perceived work stressful events would weaken the indirect relationship
between individual performance approach goal and scientific creativity through knowledge collaboration.
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Model 5 Model 6 Model 7 Model 8 Model 9 Model 10
Learning goal 0.332%%%(0.066) | 0.275***(0.065)
Performance approach goal 0.220%%(0.063) | 0.163**(0.062)
Knowledge collaboration 0.277°%4(0.057) 0.224%%4(0.057) 0.244°¢%(0.058)
Gender 0.014(0.077) 0.018(0.073) —0.009(0.073) -0.002(0.071) 0.004(0.075) 0.010(0.072)
Age -0.009(0.057) -0.026(0.055) —0.010(0.054) -0.023(0.053) —0.004(0.056) —0.020(0.054)
Reputation 0.100%(0.041) | 0.078(0.040) | 0.097*(0.039) | 0.080%(0.038) | 0.091*(0.040) | 0.074(0.039)
Institution tier -0.122(0.080) -0.073(0.077) —0.060(0.077) -0.031(0.075) —-0.111(0.078) —0.071(0.076)
_cons 3.160%*%(0.103) | 2.238***(0.214) | 2.001***(0.249) | 1.456***(0.278) | 2.432***(0.230) | 1.810***(0.267)
R? 0.064 0.147 0.153 0.205 0.109 0.171
AR? - 0.083*** 2 0.090%** b 0.052*** 0.046** © 0.062***
Table 4. Hierarchical regression analyses on individual scientific creativity.

Variables Low Stress (-1SD) | Average Stress (M) | High Stress (+ 1SD)

Learning 0.026(—0.019, 0.088) | 0.058(0.018, 0.114) | 0.090(0.034, 0.161)
Conditional indirect effects

Performance | 0.006(—0.045, 0.061) | 0.049(0.011, 0.101) | 0.091(0.035, 0.167)

Learning 0.065(0.002, 0.138)
Moderated mediation

Performance | 0.086(0.020, 0.175)

Average and Low High and Low High and Average

Difference between indirect effects under two conditions | Learning 0.032(0.001, 0.068) | 0.064(0.002, 0.137) | 0.032(0.001, 0.068)

Performance | 0.042(0.010, 0.086) 0.085(0.020, 0.173) | 0.042(0.010, 0.086)

Table 5. Results of the moderated mediation analysis.
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Fig. 2. The effect of individual performance approach goal on knowledge collaboration at low, average and
high levels of stress (perceived work stressful events strength).

Contrary to expectations, the interaction term in model 4, Table 3 (3=0.311, p<0.10) indicated a significant
positive effect, suggesting strengthening rather than weakening of the relationship at higher levels of stress. The
moderated relationship is plotted in Fig. 2.

Further analysis using moderated path analytic procedures revealed a moderated mediation effect of 0.086
witha 95% CI of [0.020, 0.175] (Table 5), indicating statistical significance. The simple slope analysis corroborated
these findings, showing significant effects at high (simple slope=0.091, 95% CI = [0.035, 0.167]) and average
(simple slope =0.049, 95% CI = [0.011, 0.101]) stress levels, but not at low stress levels (simple slope =0.006, 95%
CI = [-0.045, 0.061]). The results from the bootstrap tests confirmed that the relationship between individual
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performance approach goals and scientific creativity, moderated by perceived work stressful events, was indeed
stronger at higher stress levels, thus Hypothesis 4b was not supported.

Discussion

Our research discovered that both individual learning goals and performance approach goals positively influence
scientific creativity through knowledge collaboration. Notably, this effect is moderated by the strength of
perceived work-related stressful events; a stronger perception of stress amplifies the indirect positive relationship
between these goals and individual scientific creativity.

This study places the goal orientation theory within a distinct context—scientific research—and examines
the impact mechanism of individual differences in goal orientation on scientific creativity. The research
indicates that an individual’s goal orientation is crucial, as it exerts an indirect positive influence on scientific
creativity through knowledge collaboration. Lim and Shin (2021) found that learning orientation has an inverted
U-shaped relationship with individual performance, emphasizing that excessive learning goal orientation can
hinder personal performance®. However, in the context of scientific creativity within research communities,
the situation appears to be different. Personal learning goal orientation can help individuals unlock their
full potential, enhancing creativity knowledge acquisition, capacity improvement and work engagement®3.
Empirical evidence regarding performance-approach goal orientation reveals a mixed set of positive and negative
motivational outcomes®!’2. This study reports the positive outcomes of performance-approach goal orientation
on the scientific creativity of researchers in the research community. Individuals with a high-performance goal
orientation tend to compare their achievements with those of others, striving to demonstrate their skills and
abilities. This drive fosters healthy competition among scholars. Furthermore, a performance goal orientation
enhances the practical utility of creativity by triggering cognitive closure, thereby improving an individual’s
creativity!2.

The relationship between individual goal orientation and knowledge creativity is mediated by knowledge
collaboration. This resonates with and extend the work of Zhang et al. (2020), who explored the mediating role of
personal information elaboration in the relationship between learning goals and individual creativity. However,
unlike learning goals, performance-approach goal orientation is unrelated to information elaboration®. This
study reveals that the creative effects of different goal orientations may operate through another cognitive and
social exchange mechanism—knowledge collaboration. Scientific research is a highly collaborative activity due
to the complexity of scientific problems and the limitation of resources'. Collaborating with others can reduce
the inevitable costs of learning and mastering new domain-specific knowledge’®. Goal orientations facilitate
individual scientific creativity by fostering positive value perceptions through knowledge collaboration’*”>.
Therefore, the motivation behind engaging in creative actions can be understood as the expectation to satisfy
needs for knowledge and challenges (learning goal orientation) or work meaning (performance-approach goal
orientation)3$7°.

The perceived work stressful events strength moderates the impact of individual goal orientation on scientific
creativity. It is commonly believed that stress is detrimental, as stressful events deplete cognitive resources,
leading to emotional exhaustion and diminishing an individual’s initiative®*””. However, some studies have
indicated that stress can produce favorable outcomes. This is because some forms of stress are associated with
challenging work experiences, which prompt individuals to reflect on problems, further promoting innovative
behavior’®. We argue that researchers with different goal orientations may have different attitudes toward stress
and views on knowledge collaboration. Thus, we hypothesize that perceived work stressful events strength will
have opposing moderating effects on the relationships between learning/performance approach orientation
and scientific creativity through knowledge collaboration, as individual goals reflect differentiated motivations.
However, the statistical findings indicate that perceived work stressful events strength has similar effects on
both relationships. The stronger the perceived work stressful events strength, the stronger the indirect effects of
personal learning goal orientation and performance-approach goal orientation on scientific creativity through
knowledge collaboration. This study examines the recent exogenous stress experienced by researchers, with
most of the reported stress events being related to institutional evaluations, grant applications, and paper
publications. These events have clear objectives or endpoints and are capable of motivating individuals, fostering
personal growth, and improving work performance, thus being considered as challenge stressors. The positive
moderating effect of perceived work stress event intensity suggests that these challenging work stressors can act
as catalysts for knowledge creation in academia. Although the motivational bases and behavioral strategies of
learning goal orientation and performance goal orientation fundamentally differ, high-intensity challenge stress
events can amplify the effectiveness of creativity transformation in knowledge collaboration through shared
contextual mechanisms.

For individuals with learning goal orientation, the strength of stress triggers deep processing motivation
through challenge appraisal. They view stress as an opportunity for skill expansion, systematically integrating
cross-domain insights (such as method transfer and theoretical coupling) in knowledge collaboration, thereby
enhancing the novelty of solutions'>”. For individuals with performance goal orientation, work stress strength,
on the other hand, stimulates instrumental cooperative behavior through competitive appraisal. In order to
maintain their ability advantage in external evaluations (e.g., competing for research priority), they may selectively
engage in high-reward knowledge collaborations (e.g., forming alliances with authoritative scholars), leveraging
knowledge collaboration networks to quickly access scarce resources (e.g., data, equipment)so. Therefore,
although the goals and motivations of the two groups differ (intrinsic growth vs. external competition), high-
intensity stress events jointly enhance the marginal contribution of knowledge collaboration to creativity.

Moreover, the study found that the interaction between learning goal orientation and perceived strength of
work stressors did not exhibit a significant direct effect on knowledge collaboration. However, perceived work
stressful events strength positively moderated the indirect effect of learning goal orientation on scientific creativity
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through knowledge collaboration. One possible explanation is that the main effect of learning goal orientation
on knowledge collaboration may have already reached a saturation point at the baseline level. Individuals with
a learning goal orientation typically possess a stable intrinsic motivation for knowledge collaboration, and
their knowledge collaboration behaviors are driven by long-term developmental goals rather than by short-
term fluctuations in situational stress. As such, increases in perceived stress strength may not further enhance
their collaborative engagement. Nevertheless, during the stage of creative knowledge integration, heightened
stress strength may facilitate the reorganization of cognitive resources, thereby improving the efficiency with
which knowledge collaboration contributes to creativity. In other words, under high-stress conditions, learning-
oriented individuals are more likely to mobilize deep-level cognitive resources—such as systematic reflection and
cross-domain connections—to cope with challenges. This, in turn, enables them to transform prior collaborative
outcomes into more novel and innovative solutions.

Finally, the study unexpectedly found that, under a performance-oriented goal framework, high perceived
strength of work stressors facilitated the thriving development of knowledge collaboration. Individuals with
a performance orientation typically prioritize social comparison and the demonstration of competence, with
their collaborative decisions heavily influenced by competitive cues and the visibility of potential rewards in
the environment?. In high-pressure contexts, performance-oriented individuals may perceive knowledge
collaboration as a strategic tool for competition, selectively engaging in knowledge sharing or alliance formation
in an effort to maximize their relative advantage within the stressful situation. Additionally, moderate levels of
stress may activate extrinsic motivation in performance-oriented individuals (e.g., increased competition due to
the scarcity of rewards), prompting them to enhance output efficiency through knowledge collaboration.

Theoretical contributions

First, this study extends goal orientation theory from traditional educational and work contexts to the field of
scientific research, particularly when exploring the relationship between goal orientation and creativity, with
knowledge collaboration as a mediating mechanism. On one hand, most existing research on goal orientation
theory has primarily focused on its impact on work or task performance within educational and organizational
settings'>. This study innovatively applies goal orientation theory to the research environment, examining how
different types of goal orientations influence scientific creativity through knowledge collaboration. On the
other hand, knowledge collaboration is an indispensable factor in scientific activities, especially in the context
of scientific research'®. Science sociology has highlighted that knowledge collaboration serves as an effective
complement to independent learning, alleviating the burden of cumulative knowledge acquisition, providing
diverse perspectives, and accumulating human and social capital®>®!. However, in the context of scientific
research, the role of knowledge collaboration—a behavior that is highly social and cognitive—in the relationship
between goal orientation and individual scientific creativity has not been fully elucidated. By considering
knowledge collaboration as a potential theoretical mechanism linking goal orientation and scientific creativity,
this study further confirms the critical role of knowledge collaboration in today’s research environment. It also
deepens our understanding of how goal orientation influences scientific creativity. This study contributes to the
goal orientation theory by delineating an underlying theoretical mechanism—knowledge collaboration—that
mediates the relationship between individual goals and scientific creativity in public research organizations.

Second, this study offers a perspective that reflects the value of work stress sources in scientific research,
suggesting that the perception of work stress events can induce researchers to engage in more knowledge
collaboration and thus improve their scientific creativity. It suggests that stress, often seen as a barrier to
productivity, can also serve as a catalyst for creative outcomes when aligned with clear goal orientations. This
can be explained from a cognitive perspective: most individuals tend to select behaviors that require lower
cognitive effort, and this tendency is more pronounced under stress conditions®2. Compared to knowledge
learning, knowledge collaboration requires relatively lower cognitive effort and associated costs for individual
researchers. This approach not only expands our understanding of contextual resources but also highlights
additional conditions under which goal orientations can lead to enhanced scientific creativity. The combination
of goal orientation theory and the situated expectancy-value theory provides a comprehensive theoretical
framework, demonstrating that enhancing high learning goals and high performance-approach goals can
establish individuals’ adaptability to stressful work environments, and the perceived costs associated with
increased knowledge collaboration do not lead to additional negative impacts®.

Finally, the research integrates the stressor perspective with organizational behavior theories by linking
perceived stress intensity with goal-directed behavior and scientific creativity. By integrating work stressful events
and individual characteristics (i.e., goal orientations), our study responds to the growing call in the literature for
a more comprehensive exploration of how individual traits and environmental factors coalesce to influence
decision-making and performance outcomes®?. This bridges a gap in the literature, offering a more nuanced
understanding of how stressors can interact with individual characteristics to influence creative outputs, thereby
enriching the organizational behavior discourse with a fresh perspective on stress management. Furthermore,
this contribution lays the groundwork for future studies to further explore the nuanced roles of personal traits
and stressors in shaping workplace behavior, offering valuable insights for both academic researchers and
practitioners seeking to foster a more supportive and creative organizational environment.

Practical implications

Our research has several important managerial implications for practitioners involved in scientific research. (1)
Enhancing Creativity through Goal Setting. Organizational managers, especially in public research institutions,
are advised to promote and support both learning and performance approach goals among researchers. Research
findings suggest that such goals not only enhance scientific creativity directly but also enable individuals to
harness stressful situations to their advantage, thereby fostering an environment conducive to innovation. On
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one hand, task designs (e.g., interdisciplinary exploratory projects) and feedback mechanisms (e.g., progress-
oriented assessments) should guide researchers to reconceptualize stress as an opportunity for personal growth
rather than a mere tool for performance competition. On the other hand, for individuals who are naturally
performance-oriented, it is necessary to implement transparent competitive rules and visible collaboration
rewards (e.g., clear recognition of individual contributions in collaborative outcomes) to prevent them from
falling into zero-sum games and social exclusion. Managers should regularly monitor the emotional exhaustion
levels of high-performance-oriented individuals and reduce the risk of goal-ability misalignment through job
crafting.

(2) Stress Management Strategies Based on Sources of Stress. Given that perceived work-related stress
can amplify the positive impact of goal orientation on creativity, managers should consider developing stress
management strategies that provide resource support (e.g., flexible funding allocation) and cognitive training
(e.g., stress reframing workshops) to help researchers evaluate high-intensity events (e.g., research competitions)
as controllable challenges, thereby stimulating exploratory behaviors in knowledge collaboration. Training
programs that help researchers constructively perceive and utilize stress may be crucial. Simultaneously,
establishing a stress source screening mechanism to identify and reduce unnecessary administrative burdens
(e.g., redundant evaluation processes) and resource-depriving stressors (e.g., delays in equipment access) is
essential, as these stress types directly undermine well-being without contributing to creativity.

(3) Policy development for supporting research innovation. Policy-makers in the scientific research domain
should consider formulating policies that encourage knowledge collaboration and clear goal setting in stressful
work conditions. Policies could include providing resources for collaborative projects, setting clear and attainable
goals for research outcomes, and creating frameworks for effectively managing and utilizing work-related stress.

Limitations

First, all data in this study relied on self-reports, which may introduce mono-method bias. Although the
measures used in our research showed reliability and validity and have also been drawn from existing scales that
have been previously validated, further research is needed to replicate the results by using multisource data and
to verify whether the results would be consistent.

Second, this study focused on the positive impact of learning and performance approach orientations
on scientific creativity, excluding performance avoidance goals due to their generally maladaptive nature.
However, the role of performance avoidance goals in scientific research, where failure and critical feedback
may be integral for progress, merits consideration. Despite their negative association with motivation, these
goals might influence researchers to adopt thorough approaches in high-stakes projects, possibly enhancing
creativity in unexpected ways. The exclusion of performance avoidance goals from our analysis may overlook
how a meticulous approach to avoiding failure could indirectly benefit scientific creativity. Future research could
explore this dynamic, examining if there is a threshold where the fear of negative evaluations shifts from being
detrimental to supportive of creativity, especially in complex research projects.

Third, this study did not examine whether the interplay between different type of individual goal orientation
and the diversity in individual goal orientations is related to individual scientific creativity. An individual may
concurrently pursue learning goal and performance approach goal, both of which collectively influence the
expression of individual scientific creativity.

Fourth, these findings are based on data from researchers in public research organizations in China, which
may not address the generalizability to organizations in different cultures. Although previous research has
examined the indirect relationship between individual goal and creativity in other cultures, few studies have
examined the mediator role of knowledge collaboration and dynamics boundaries. Thus, these relationships are
needed to investigate within different cultural contexts to enhance our findings.

Finally, this study considers the intensity of perceived work stress events as an external situational factor,
exploring its moderating role in the indirect relationship between goal orientation and scientific creativity.
However, this assumption may oversimplify the dynamic interaction between goal orientation and stress
appraisal. Individual assessments of stress events may be profoundly influenced by their goal orientation.
Moreover, the potential bidirectional relationship between stress appraisal and goal orientation has not been
captured in the model, which could weaken the rigor of causal inference. Future research could differentiate
between the objective attributes of stress sources and individual appraisal tendencies through situational
simulations, and use longitudinal tracking designs to independently measure dynamic changes in appraisal
following stress events.

Conclusions

This study provides preliminary evidence that individual learning and performance approach goals are
positively related to individual scientific creativity through knowledge collaboration. Furthermore, the strength
of perceived work stressful events plays a moderating role, enhancing the relationships between individual
learning and performance approach goals and individual scientific creativity (via knowledge collaboration). It is
hoped that this investigation will spur further empirical research that merges innovation and stress management
perspectives to provide evidence and strategies for the effective use of stressors in fostering innovation.

Data availability
The raw data supporting the conclusions of this article will be made available by the authors upon reasonable
request. Requests for the data should be directed to Le Chang at clcassiel@163.com.
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