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Xin-Tao Deng

School of Traffic and Transportation Engineering, Changsha University of Science and Technology,
Changsha, China

To address the fierce competition for corporate innovation in the digital
economy, this study introduces knowledge integration capability as a mediating
variable in light of social information processing theory, and explores the
mechanism of team learning climate on innovation performance. Data were
collected from a sample of 184 team members for statistical analysis, and
Statistical methods such as descriptive statistical analysis, correlation analysis,
and regression analysis were used to verify the study hypotheses through SPSS
and Amos software, and the results showed that: (1) Team learning climate
has a significant positive effect on knowledge integration capability. (2) Team
learning climate has a significant positive effect on innovation performance. (3)
Knowledge integration capability has a significant positive effect on innovation
performance. (4) Knowledge integration capability partially mediates the role
between team learning climate and innovation performance. The results
proved the perspective of knowledge integration capability for the mechanism
of team learning climate on innovation performance from the perspective
of knowledge integration capability, and provided theoretical references for
creating a learning climate in companies to promote members’ knowledge
learning and enhance innovation performance.

KEYWORDS
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1. Introduction

With the advent of the digital economy, a new generation of information technology such
as cloud computing and artificial intelligence has emerged, driving enterprise production
toward intelligence and automation. The development of the digital economy is constantly
shortening the validity of knowledge, compressing the cycle of new product development,
and promoting fierce competition among companies. Enterprise innovation driven by the
digital economy needs to support team members to share knowledge and effectively utilize
and integrate the corresponding knowledge to enhance their innovation capabilities.
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Today, some scholars’ studies have explored the mechanisms
of team supportive contextual factors on members’ innovation
performance, and it is generally agreed that supportive contexts
can promote continuous learning for employees, thus enhancing
innovation performance (Tripathi and Kalia, 2022). Team learning
climate is defined as a shared perception of team members that the
organization promotes, supports, and rewards their learning
behaviors (Peng and Chen, 2022). It has been suggested that the
learning climate is a precursor to producing valuable outcomes
(Cangialosi et al., 2020) and an important potential mechanism
for innovative behavior (Pigola and Da Costa, 2022). There are few
corresponding studies on the mechanisms of team learning
climate on innovation performance. Therefore, this study will
systematically examine the impact of team learning climate on
innovation performance.

The ability to utilize existing knowledge and information to
produce different combinations and reconfigurations is the source
of innovation (Liu and Chan, 2017), which is also known as
knowledge integration capability. By continuously creating a
climate for learning, the team encourages the exchange of
knowledge and ideas among its members and enhances their
knowledge integration, which, in turn, promotes the generation of
new knowledge and innovation (Lau and Ngo, 2004). It has been
pointed out that the stronger the knowledge integration capability,
the stronger the ability of the company to develop new products,
respond to new situations, and enhance creativity (Wang et al.,
2018). Knowledge integration facilitates teams to quickly identify
new opportunities, assimilate internal and external knowledge,
and then reorganize and innovate knowledge to enrich the existing
knowledge base, contributing to innovative products (Gong et al.,
2022). Therefore, this study will introduce knowledge integration
capability to explore the mediating mechanism between team
learning climate and innovation performance.

In summary, this study establishes a conceptual framework
based on previous findings and theoretical gaps found in the
literature, and investigate the relationship among team learning
climate, knowledge integration capability and innovation
performance, and the role of knowledge integration capability in the
above mechanisms from the following aspects: Firstly, we analyze the
impact of team learning climate on innovation performance. Then,
knowledge integration capability is incorporated into the research
framework to analyze the impact of team learning climate on
knowledge integration capability and the impact of knowledge
integration capability on innovation performance, and to explore the
mediating role of knowledge integration capability. Finally, data from
company employees were collected by distributing an electronic
version of the questionnaire, and linear regression analysis and other
methods were used to verify the hypotheses and draw conclusions.

The value of this study is to explain the direct relationship
between team learning climate and innovation performance and
to analyze the mediating role of knowledge integration capability.
In brief, the findings complement the mechanism of team learning
climate on innovation performance and suggest that team learning
climate plays a positive role in innovation performance; expand
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the research perspective of knowledge integration capability,
which plays a partially mediating role; and provide a new direction
for the improvement of innovation performance in Chinese SMEs.

2. Literature background
2.1. Team learning climate

Research on climate emerged in the late 1960s and became
common in fields such as organizational psychology and
organizational behavior (Schneider et al., 2011). Schneider
believes that climate is the common perception of policies and
procedures in an organization that can be easily observed and
measured (Schneider, 1990). Since then, research on organizational
climate has extended to many types, among which the impact of
learning climate on the development of adaptive capacity and the
ability of individuals and teams to cope is crucial (Westerberg and
Hauer, 2009). Nikolova defines learning climate as the common
perception of employees about organizational policies that
support, promote and reward learning behaviors (Nikolova et al.,
2016). And when employees perceive that the organization
supports them in their efforts to learn on the job, they are more
likely to actively interact and learn to accomplish their tasks
(Hirak et al., 2012). Previous research supports this idea.
Armstrong argues that a prerequisite for organizations to generate
significant outcomes is the construction of a learning environment
that enhances employees’ intent to learn and encourages their
active participation in learning activities (Armstrong-Stassen and
Schlosser, 2011). Kyndt found that organizations showing prior
support for learning behaviors can enhance employees’ intentions
to learn, improve existing knowledge and skills, and opportunities
to develop new knowledge and skills (Kyndt et al., 2013).

Despite the theoretical emphasis by scholars on the
importance of learning climate, empirical studies on how team
learning climate promotes innovation performance are still
lacking. Previous studies on organizational climate on innovation
performance have focused on supportive climate and rules climate
(Garcia-Buades et al., 2015), innovation climate (Waheed et al.,
2019) and knowledge hiding climate (Haar et al., 2022). The
mechanism of influence of team learning climate is not very clear.

2.2. Knowledge integration capability

knowledge as a static resource that cannot be used directly.
Only within the team through understanding, absorption and
memory can knowledge rise from perceptual awareness to rational
thinking, thus forming innovative thinking (Alavi and Leidner,
2001). Knowledge integration is not a simple superimposition of
knowledge, but a dynamic coupling of knowledge elements
through the dynamic flow of acquired knowledge within the team
(Mehrabani and Shajari, 2012). Mehrabani proposes a model of
knowledge integration based on knowledge absorption, where
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he argues that knowledge integration can filter foreign information
and resources and reorganize their use after understanding them.
With the popularity of capability theory, some scholars have
tried to elevate the concept of knowledge integration to the level of
organizational capability. Kogut believes that knowledge integration
capability is the ability to use existing knowledge to reorganize and
innovate (Kogut and Zander, 1992). Ramesh summarizes knowledge
integration capability as the ability of organizations to combine the
knowledge possessed by individual members and reorganize it into
the knowledge needed for a specific goal (Ramesh and Tiwana,
2001). Based on the characteristics of the digital economy, Liu
argues that in the era of information explosion, knowledge
integration capability is the ability to filter, process, and reorganize
various fragments of information and resources inside and outside
the team and perform knowledge innovation (Liu and Du, 2018).
In general, although scholars have interpreted knowledge
integration capability in a large number of ways based on different
perspectives, their understanding of the meaning of knowledge
integration capability is basically the same. It is all about acquiring
various types of knowledge and then reorganizing and even
innovating them through the members understanding and
absorption to ensure the core competitiveness of the organization.

2.3. Innovation performance

As one of the important ways to solve problems and maintain
competitive advantage, scholars have been paying great attention
to the research about innovation. Muller believes that innovation
can lead to new products, new services, and other results, which
in turn can improve business performance, market returns (Muller
and Peres, 2019). Ustalar defines innovation performance as the
synthesis of the output performance of a company using
knowledge technologies in innovation activities in daily
production operations (Ustalar and $anlisoy, 2020). On the other
hand, some scholars consider the set of activities that produce
something new as innovation, and innovation performance as all
the outcomes that result from this process. For example, Li believes
that knowledge accumulated during the innovation process can
enhance innovation performance, and such accumulated
knowledge is itself an invisible innovation outcome (Li et al.,
2018). To sum up, this study summarizes innovation performance
as the results of new ideas, new models, new products, and new
technologies generated in the innovation process.

3. Hypothesis development

3.1. Team learning climate and
knowledge integration capability

The digital economy distinguishes itself by its focus on the

flow of digital resources and the emphasis on value co-creation.
That is to say, it lays, the emphasis on knowledge flow, knowledge
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exchange and knowledge sharing. In a high team learning climate,
the team is keen to create an environment conducive to knowledge
exchange and knowledge sharing for its members, provides
learning opportunities, and encourages team members to
collaborate and communicate with each other and actively solve
problems on a continuous basis (Eldor and Harpaz, 2016). Based
on social information processing theory, the behavior and
activities of individuals are influenced by the external environment
in addition to their individual needs (Pfeffer, 1978). With a strong
team learning climate, team members’ inner desire for knowledge
grows stronger and they realize the importance of knowledge for
work and innovation, thus enhancing their knowledge
integration capability.

Knowledge is held by individuals and if knowledge mobility
and knowledge innovation are desired, existing competencies
should be reorganized to learn new knowledge and skills (Kogut
and Zander, 1992). Harvey argued that once a team learning
climate is formed, members agree that continuous learning and
self-development are team goals, and they motivate members to
actively engage in learning behaviors (Harvey et al, 2019).
Meanwhile, the conflict between individual and team interests is
weakened by the material and spiritual incentives of the team,
which enhances the willingness to share knowledge among
members and continuously motivates them to acquire and
innovate knowledge (Gara Bach Ouerdian et al., 2017). Therefore,
team learning climate, as a shared perception, has a positive
impact on both team members’ willingness to share knowledge
and their capability to integrated knowledge.

Based on the discussion, the following hypothesis is proposed:

HI: Team learning climate is positively correlated with
knowledge integration capability.

3.2. Team learning climate and
innovation performance

Through the learning and utilization of information and
knowledge, the actions of team members, such as applying new
thinking, proposing new models or developing new products, can
enhance the core competitiveness of the team and bring intangible
and tangible economic benefits to the team, the company and
society (Hwangbo et al., 2022). Some scholars have found that
team learning climate offers members opportunities for knowledge
exchange, feedback, and helps them make deeper connections
between their work and team goals (Cangialosi et al., 2020). In
such a climate, members perceive their roles and tasks to be fluid
among themselves and other team members, and easily changed
through mutual learning. As a result, members can easily handle
their work based on the knowledge and skills they have learned
from their team members. In addition, team learning climate
provides greater opportunities and challenges for members,
fostering a sense of accomplishment and emotional attachment to
the team such as a sense of identity and responsibility (Eldor and
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Harpaz, 2016). These positive emotions motivate members to
remain rational in the face of problems and believe that they can
accomplish their goals (Gable and Dreisbach, 2021). At this point,
team members demonstrate excellent extended thinking, which
enhances innovation performance.

Teams in high learning climate are conducive to creative
participation of members. In team learning climate, the team
provides emotional support, technical support, and creative
support for members’ innovative learning activities, and members
feel a sense of organizational support, which enhances their
intrinsic motivation and leads to members’ active engagement in
innovative behavior, goal accomplishment, and their overcoming
of difficulties and challenges without fear of using creativity
(Cerasoli and Ford, 2014), thus improving the innovation
performance. According to self-determination theory, high team
learning climate in which members feel organizational support
enhances members’ intrinsic drive and sense of responsibility, thus
prompting members to aspire to be in continuous positional
challenges in improving themselves. Meanwhile, resource
conservation theory states that team learning climate as a resource,
members with more of this resource will be more actively engaged
in their work to better preserve and acquire resources, such as
conducting innovative activities to gain innovation performance
to form a positive spiral structure of resource accumulation
(Inkpen, 1996).

Based on the discussion, the following hypothesis is proposed:

H2: Team learning climate is positively correlated with

innovation performance.

3.3. Knowledge integration capability and
innovation performance

The development of the digital economy has made
information exchange easier, reduced the cost of searching for
information, and accelerated knowledge sharing, which
consequently increases the efficiency of transforming knowledge
into innovative products (Lyytinen et al., 2015). According to the
knowledge-based theory of the firm, the maintenance of a firm’s
core competitive advantage depends on the efficiency of its teams
in transforming knowledge, information and technology
(Crescenzi and Gagliardi, 2018). Knowledge integration
capability can help teams promote the rapid flow, sharing,
application, and innovation of knowledge among members, and
improve the understanding and utilization efficiency of external
knowledge as well as internal members” knowledge (Martini
etal., 2017). When members’ knowledge integration capability is
enhanced, they can easily integrate external fragmented
knowledge and their own knowledge to reorganize and innovate
into a new knowledge system, which lays the foundation for
members’ innovative behavior. Moreover, when facing sudden
environmental changes and conflicts, knowledge integration
capability can help enhance technical strength, broaden
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knowledge stock, and motivate members and teams to conduct
product innovation and market planning more efficiently (Zobel
etal., 2017).

Domestic and foreign scholars have made numerous studies
on knowledge integration capability, and generally agree that
knowledge integration capability and innovation performance are
positively correlated. Ritala argues that integrating expertise
among team members in order to adapt to a specific context
allows teams to plan products more efficiently to facilitate product
innovation (Ritala et al., 2017). Moreover, Wang argued that teams
have good performance in innovation projects such as
technological innovation if they are able to acquire new knowledge
and integrate old knowledge that already exists within the team,
i.e., the stronger the knowledge integration capability, the better
the team innovation performance (Zhao, 2022).

Based on the discussion, the following hypothesis is proposed:

H3: knowledge integration capability is positively correlated

with innovation performance.

3.4. The mediating role of knowledge
integration capability

In the face of open innovation in the digital economy, the
high-speed flow of knowledge workers promotes the interaction
of information, while the important way for team members to
improve the efficiency of their own innovation is precisely to
enhance the ability to utilize information and learn from
knowledge (Akcigit and Kerr, 2018). The access of team members
to knowledge and the strength of their knowledge integration
skills are also influenced by the learning climate and the external
knowledge environment (Boh and Wong, 2013). Members in high
team learning climate can more easily gather and decode
information that can be converted and innovated into knowledge,
expertise and decisions (Cauwelier et al., 2019). Companies rely
on these members to help teams think beyond existing inertia,
better assess the value of new information in a specific field,
selectively choose new knowledge and skills based on the needs of
the innovation, reduce uncertainty about the innovation, and give
practical meaning and application to the innovation product (Men
etal.,, 2018).

Based on the definition and role of knowledge integration
capability and scholars’ researches, this study combined hypothesis
H1: team learning climate is positively related to knowledge
integration capability, and hypothesis H3: knowledge integration
capability is positively related to innovation performance, and
inferred that team learning climate may enhance innovation
performance by improving team members knowledge
integration capability.

Based on the discussion, the following hypothesis is proposed:

H4: Knowledge integration capability play a mediating role in

team learning climate and innovation performance.
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3.5. The hypothesis model

In summary, the theoretical model of this study is shown

in Figure 1.

4. Methodology and data analysis
4.1. Participants and procedures

The purpose of this study is to examine the relationship among
team learning climate, knowledge integration capability, and
innovation performance. In order to obtain a larger and more
representative sample, employees working in R&D technology,
market research and market planning were selected. The procedures
were as follow: To begin with, we found a contact person for each
position in each company to clarify the purpose and content of the
questionnaire to reduce their resistance to the study. An online
questionnaire was then sent to each participant detailing the study
and the anonymization system, and the participants were asked to
carefully review the questions and reply.

Therefore, in this study, questionnaires were sent to 208 employees
in September 2022, who answered questions on the control variable,
the independent variable (team learning climate), the dependent
variable (innovation performance), and the mediator (knowledge
integration capability). The returned questionnaires were analyzed to
eliminate incomplete or inconsistent questionnaires, and 184 valid
questionnaires were retrieved, with an effective rate of 88.46%.
Demographic data revealed that: the sample was composed mainly of
women (66.3%), compared to (33.7%) of man. The predominant age
profile was 18 to 30years old (76.6%), while the proportion of the
participants over 50years old was only 1.92%. The sample size of
undergraduate and graduate and above accounted for 67.9 and 25.0%
respectively, which indicates that the respondents generally have a
high level of education. In the working years, the sample size of those
who worked for less than 3 years accounted for 79.3%.

10.3389/fpsyg.2022.1104073

4.2. Measures

The measures used in this study was to design a questionnaire
based on existing established scales, using the principle of a 5-point
Likert scale, with five levels from 1 to 5 representing “strongly
disagree” to “strongly agree” respectively.

4.2.1. Team learning climate

A six-item scale designed by Spara (2007) was used to classify
team learning climate (TLC) into active exploration of learning,
provision of support and opportunities, appreciation and
encouragement to reflect employees’ perceptions of team learning
climate. Respectively items, such as “Members of this team spend
a lot of time learning new things,” “The top management of this
team really supports team members’ efforts to develop ourselves”
and “Members of this team get rewarded for acquiring new skills”
The mean coefficient alpha was 0.819.

4.2.2. Knowledge integration capability

The scale designed by Liu and Du (2018) was used, which
is subcategorized into Knowledge Recognition Capability
(KR), Knowledge Contribution Capability (KC), Knowledge
Fusion Capability (KF) and Knowledge Utilization Capability
(KU). The scale contained a total of 12 items, such as “Our
team members are well aware of the knowledge and skills

» «

we possess,” “Our team members have access to the knowledge

» «

needed from relevant materials within the team,” “Our team
members have the ability to reassemble internal knowledge for
new product development,” and “Our team members are able
to apply new knowledge to solve new problems.” The mean

coefficient alpha was 0.873.

4.2.3. Innovation performance

Using the innovation performance (IP) scale complied by
Janssen (2000). The scale has 9 items such as “Members often
translate new ideas into useful practice” and “Members often come

Knowledge
Integration
Capability
e knowledge recognition
capability(KR)
e knowledge contribution
capability(KC)
o knowledge fusion capability(KF)
e knowledge utilization
Team Learning capability(KU) Innovation
Climate Performance
e active exploration of learning,
e providing support and
opportunities
e appreciation and encouragement
FIGURE 1
The hypothesis model.
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up with creative solutions to problems.” The mean coeflicient
alpha was 0.879.

4.2.4. Control variables

Considering the previous studies, five control variables
(gender, age, education background, working years and working
position) were selected.

5. Results of data analysis
5.1. Data analysis

For the data analysis and the validation of the hypotheses,
regression analysis, which requires a low number of data
samples, was used. To determine the minimum sample size for
the linear regression model of this study, calculations were
carried out using the PASS software designed by NSCC with
reference to the tables and theory provided by Cohen (1988)
and Gatsonis and Sampson (1989). The results indicated that
the minimum sample was 50. Therefore, a total of 184 valid
samples were obtained for this study, which could be analyzed
by linear regression. In linear regression, a linear relationship
between the independent and dependent variables is required;
the errors obey a normal distribution with a mean of zero; and
there is no collinearity between the variables. The variables in
this study met the above requirements.

The basic process of the testing is divided into the following
steps: firstly, the variables such as gender, age, education, and
years of work are controlled for. Secondly, the reliability and
validity of the factors in the measurement scales were examined
to assess the quality of the model. Finally, a hypothesis testing is
performed, in which the significance test of mediating effects is
done by Bootstrapping.

In this study, the sample data were analyzed using SPSS and
Amos software, which are among the most common software used
to perform measurement model quality tests and regression analyses.

5.2. Measurement model

As mentioned above, this study first analyzed the reliability of
the items of the measurement scale. And this was done by
calculating the Cronbach’s o and Corrected Item-Total Correlation
(CITC). The Cronbach’s o was originally proposed by Nunnally
and Bernstein (1994) and has a minimum allowable value of 0.7.
Loiacono et al. (2002) proposed to remove items whose elimination
would improve Cronbach’s a by checking the CITC value, which
has a minimum value of 0.4. In the pretest questionnaire, the CITC
value for question item KR4 in the knowledge integration capability
was —0.091 and the correlation was only 0.07, so the deletion of
KR4 was considered, and the Cronbachs o for the knowledge
integration competency improved from 0.858 to 0.873 after the
deletion of KR4. As shown in Table 1, the Cronbach’s « for the
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variables analyzed were all greater than 0.7, indicating that all
variables were reliable.

Furthermore, the variables were examined by KMO test and
Bartlett’s spherical test for suitability for factor analysis, that is, to
test whether each variable is independent of the other. KMO test
is used to check the correlation and bias correlation among
variables. When KMO value is above 0.8, it means that the sample
size is sufficient. And when Sig. <0.05 (p <0.05), it means that the
data are spherically distributed and the variables are independent
of each other to some degree, and factor analysis can
be performed(Vogt and Johnson, 2011).

After the reliability analysis was completed, this study
adopted confirmatory factor analysis (CFA) to assess the validity
of all variables. All variables were loaded onto their respective
latent variables (team learning climate, knowledge integration
capability, and innovation performance), as shown in Figures 2-4.
Wen (Zhong-Lin et al., 2004) considered that ghe model fitted well
when the variables satisfied a criteria of X / >3, p <0.001,
GFI>0.8, CFI>0.8, NFI>0.8, AGFI>0.8, IF >C}).8, RMSEA<0.1,
RMR <0.5. The results of CFA are shown in Table 2.

5.3. Descriptive statistics and correlation
analysis

Before the hypothesis testing, this study conducted the
necessary descriptive statistics and correlation analysis on the
basic characteristics of the data. The results of descriptive statistics
and Pearson correlation analysis for each variable are shown in
Table 3. Team learning climate is positively associated with
innovation performance (r =0.662, p <0.01) and with innovation
performance (r =0.703, p <0.01). Knowledge integration
capability is positively associated with innovation performance
(r =0.680, p <0.01). This preliminarily verifies the relevant
hypothesis of this study. Meanwhile, the correlation coefficients
were all greater than 0.5 and less than the allowed value of 0.75 for
multicollinearity (Tsui et al, 1995). As a result, this study
concluded that there is no serious collinearity among the variables
and that regression analysis could be performed on the data.

5.4. Hypothesis testing

The hypotheses were tested with the help of regression model
constructed by empirical methods. The measured variables were
processed and then included in a linear regression model to analyze
the specific relationships among the different variables, from which
the significance was examined to determine whether the hypotheses
were valid. In this section, the effect of team learning climate on
knowledge integration capability, innovation performance, is first
examined. Secondly, to test the effect of knowledge integration
capability on innovation performance. Finally, the mediating role of
knowledge integration capability between team learning climate and
innovation performance is verified.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1104073
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Lietal.

TABLE 1 Results of reliability test.

10.3389/fpsyg.2022.1104073

Variables Sig. Cronbach’s a Standardized a  Treatment
after deletion
of item

Team learning 0.839 p<0.001 0.819

climate TLCI 0.683 0.769 Reservation
TLC2 0.592 0.785 Reservation
TLC3 0.606 0.782 Reservation
TLC4 0.526 0.8 Reservation
TLC5 0.567 0.791 Reservation
TLC6 0.525 0.8 Reservation

Knowledge 0.878 P <0.001 0.858

integration

capacity

Knowledge KR1 0.473 0.829 Reservation

recognition KR2 0.458 0.83 Reservation

capacity KR3 0555 0.823 Reservation
KR4 —0.091 0.872 Deletion

Knowledge KC1 0.614 0.821 Reservation

contribution KC2 0.589 0.821 Reservation

capability KC3 0.624 0.817 Reservation

Knowledge fusion KF1 0.499 0.827 Reservation

capability KF2 0.58 0.821 Reservation
KF3 0.525 0.825 Reservation

Knowledge KU1 0.59 0.82 Reservation

utilization capacity g2 0.526 0.825 Reservation
KU3 0.59 0.82 Reservation

Innovation 0.894 P <0.001 0.879

performance 1P1 0.619 0.867 Reservation
1P2 0.647 0.864 Reservation
IP3 0.597 0.869 Reservation
1P4 0.67 0.861 Reservation
1P5 0.575 0.871 Reservation
1P6 0.643 0.864 Reservation
1P7 0.69 0.859 Reservation
IP8 0.695 0.859 Reservation

The results of the analysis are shown in Table 4, where team
learning climate positively influenced knowledge integrate capability
($=1.132,R2=0.462, F=156.522, p <0.001), team learning climate
positively influenced innovation performance (f =1.132, R2=0.462,
F=156.522, p <0.001), knowledge integrate capability positively
influenced innovation performance (f =1.132, R2=0.462,
F=156.522, p < 0.001). Therefore, H1, H2, H3 were verified.

The mediating role was verified by using the hierarchical
regression method proposed by Baron and Kenny (1986).
We first introduce the mediating variable (knowledge
integration capability) based on the assumption that H2 is
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valid, and test the regression coefficient magnitude of the
independent and mediating variables and whether they are
significant. As can be seen in Table 5, the positive effect of the
independent variable (team learning climate) on the
dependent variable (innovation performance) remains
significant (f =0.462, p <0.001). However, the regression
coefficient 3 decreases from 0.896 in Table 4 to 0.462 in
Table 5, and the effect is significantly weaker. And the
mediating variable (knowledge integration capability)
positively affects innovation performance (f =0.383,
p <0.001). Therefore, knowledge integration capability plays
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FIGURE 3

Confirmatory factor analysis model of Knowledge Integration Capability.

a partial role in team learning climate and innovation
performance. H4 was verified.

The significance of the mediating role of knowledge integration
capability was further verified by Bootstrap test. Setting up repeated
sampling from the original sample 5,000 times, the results in Table 6
show that: The 95% confidence interval was [0.2598, 0.6441], and
the interval did not contain 0. Thus, the mediating role of knowledge
integration capability is significant, and H4 is further tested.
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6. Discussion

The digital economy has reduced the cost of information
acquisition, search and replication (Goldfarb and Tucker, 2019),
and accelerated the flow of knowledge, leading to the need for
extremely strong knowledge integration mechanisms for
enterprise innovation. In this case, how to actively build team
climate and encourage team members to integrate knowledge is
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the key to improve innovation performance. In view of this, this
study constructed a theoretical model of team learning climate —
knowledge integration capability — innovation performance to
analyze the influence of team learning climate on innovation
performance and the mediating role of knowledge
integration capability.

6.1. Theoretical implications

It has been confirmed that building supportive contexts can
enhance innovation performance (Wu et al., 2019), but the specific
mechanism of team learning climate as a supportive context on
innovation performance has been less studied. Therefore,
according to the characteristics of team learning climate that
support members in knowledge sharing (Schein, 2004),
we investigate the relationship between team learning climate and
innovation performance from the perspective of knowledge
integration capability.

The results of the study indicate that team learning climate
positively influences innovation performance. This is similar to
the findings of Montani et al. (2023) that when organizations
express a high level of support for innovation, firm innovation
performance is ultimately enhanced. When the team signals to its
members that the team encourages and appreciates their learning

Tnnovation

Performance

FIGURE 4
Confirmatory factor analysis model of Innovation Performance.

TABLE 2 Fitting index of confirmatory factor analysis.

Variables

10.3389/fpsyg.2022.1104073

behavior and provides them with the corresponding emotional,
technical and resource support, the team members can perceive
the environment, actively integrate external information, broaden
their knowledge and generate new ideas, skills and methods,
which in turn strengthens their ability to cope with the new and
increasingly competitive situation and enhances their creativity.
This study examines the impact on innovation performance
through the perspective of team learning climate, which is
conducive to expanding the study of factors influencing
innovation performance.

Knowledge integration capability partially mediates the
relationship between team learning climate and innovation
performance. This suggests that team learning climate can have
both a direct positive impact on innovation performance and
indirectly enhance innovation performance through knowledge
integration capability. Previous research has discussed the
impact of individual perceived team learning climate on
creativity based on resource conservation theory (Eldor and
Harpaz, 2016), which provides some basis for an in-depth study
in this research. This study verified the mediating role of
knowledge integration capability in team learning climate and
innovation performance based on social information processing
theory. The findings enrich and deepen the study of mediating
factors in the influence mechanism of team learning climate on
innovation performance.

6.2. Practical implications

With the arrival of the digital economy era, China implements
the innovation-driven development strategy, and drives
enterprises to invest in innovation and enhance their core
competitiveness. Open innovation thinking can help companies
to quickly conduct innovative R&D, get rid of overcapacity and
adapt to complex environments. On the basis of the results of the
empirical study, the main contributions, innovation and practical
implications introduced in this study are as follows:

First of all, in accordance with the digital economy’s emphasis
on knowledge flow, knowledge exchange and knowledge sharing,
managers should promote the climate of team knowledge sharing
and form a resource base of team knowledge stock by carrying out

Team learning 3.672 0.612 0.993 0.993

climate

0.989 0.977 1.000 0.003 0.018

Knowledge 103.576 2.518 0.915 0.923
recognition

capability

0.868 0.862 0.924 0.080 0.081

Innovation 51.024 2.511 0.935 0.948

performance

0.918 0.883 0.949 0.092 0.041
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TABLE 3 Results of correlation.

10.3389/fpsyg.2022.1104073

Variables Correlation Innovation Team learning Knowledge
performance climate recognition capability

Team learning climate Pearson Correlation 1.000

Knowledge recognition Pearson Correlation 0.622%* 1.000

capability

Innovation performance Pearson Correlation 0.703%* 0.680%* 1.000

#ip <001,

TABLE 4 Results of Regression analysis.

Variables Knowledge recognition Innovation performance Innovation performance
capability
T T T
Team learning climate 1.132 12.511%%* 0.896 11.905%**
Knowledge recognition 0.571 13.342% %%
capability
R 0.462 0.494 0.438
Adj. R* 0.459 0.492 0.435
F 156.5227% 178.003 % 141.722%%5

#Ep 0,01, ##p < 0,001,

TABLE 5 Regression analysis of mediating effects.

Variable Variables Innovation
types performance
0

Independent Team learning 0.462 5.060%**
variable climate
Mediating Knowledge 0.383 6.9827% %
variables recognition

capability
Regression model | R 0.557
index Adj. R 0.552

F 113.831%%*

##%p<0.001.

external conditions such as seminars, academic sharing and
professional knowledge lectures. In addition, the learning behavior
among members is appreciated and motivated, for example, by
specifying innovation-related indicators in the assessment system,
so as to strengthen members’ perception of the team learning
climate as an environmental factor.

Second, knowledge integration capability is divided into four
dimensions: knowledge recognition, knowledge contribution,
knowledge fusion and knowledge utilization, and enhancing
knowledge integration capability requires comprehensive
enhancement of these four dimensions. Knowledge recognition
helps to target the most valuable information and knowledge to
the team in the information explosion. Knowledge contribution
refers to the process and behavior of knowledge holders to provide
and create knowledge, and knowledge contribution among
members helps to improve the whole knowledge base and facilitate
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others to learn knowledge. Knowledge fusion can help transform
the absorption of external information and knowledge for your
own use. Knowledge utilization is most important in practice, and
the practical application of knowledge to new ideas, new
technologies and new products is what completes the act of
innovation. Therefore, managers should focus on the development
of  knowledge capability
innovation performance.

Third, during their working processing, team members should

integration to  enhance

focus on communication and interaction with other members and
actively build and maintain relationships in order to establish
good relationships within the team members. Guarantee the
effectiveness of communication between managers and team
members in order to build a harmonious and united team climate.
This facilitates team members to devote themselves to creative
work and achieve a qualitative change and leap in team creativity.

6.3. Limitation and future research

There are certain limitations in this study. Firstly, the cross-
sectional data we took could not clarify the causal relationship
among the variables. Therefore, future studies can use
longitudinal studies to determine the causal relationships among
variables. Secondly, although this study strives for sample
diversity in sending questionnaires to collect data on knowledge
workers in different regions of China, it may still produce
sampling errors that make the samples more similar in some
characteristics. This limits the universality of the findings, and the
results may not be applicable to all types of team members. In the
future, thus, the sample size can be further expanded to examine
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TABLE 6 Results of Bootstrap program.

Direct effect

95% Confidence

interval

10.3389/fpsyg.2022.1104073

95% confidence
interval

Indirect effect

0.4620%** 0.0752 11.9047

[0.7471,1.0439]

‘ 0.4335%%% ‘ 0.0983 [0.2598,0.6441]

5D < 0,001,

the effects of different types of corporate environments, to achieve
diversified data collection, and to improve the universality and
application value of research findings. Finally, the knowledge
integration capability in this study only plays a partial mediating
role, which indicates that there are other mediating factors in the
influence mechanism of team learning climate on innovation
performance. Other mediating factors can be searched for and
studied in more depth in the future.
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