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�e impact of team heterogeneity on team e�ectiveness has received extensive attention. �e paper aims to explore the mechanism
of the e�ect of cognitive heterogeneity on behavioral integration in R&D teams. Based on the IPO theory, this study proposed six
hypotheses about how cognitive heterogeneity directly and indirectly (via team con�ict and con�ict management) a�ect be-
havioral integration in R&D teams. Using data collected from 383R&D teams in 326 high-tech enterprises in China, we in-
vestigated whether the dimensions of team con�ict mediate the relationship between cognitive heterogeneity and behavioral
integration and whether the dimensions of con�ict management regulate the impact of cognitive heterogeneity on behavioral
integration. �e results show the following: (1) cognitive heterogeneity has a signi�cant negative impact on the behavioral
integration of R&D teams. Task con�ict and relationship con�ict fully mediate the relationship between cognitive heterogeneity
and behavioral integration. (2) Cooperative con�ict management positively moderates the impact of cognitive heterogeneity on
task con�ict and the impact of task con�ict on team behavioral integration. (3) Avoidance con�ict management reversely adjusts
the positive impact of cognitive heterogeneity on task con�ict and relationship con�ict and the negative impact of relationship
con�ict on team behavioral integration.�e research results can provide theoretical guidance to improve the process management
of cognitive heterogeneity R&D teams.

1. Introduction

�e arrival of the fourth industrial revolution has increased
the complexity and changeability of manufacturing tech-
nology systems. As a result, enterprise technological in-
novation increasingly relies on teamwork. In recent
decades, there has been increasing signi�cant interest in the
key factors a�ecting team collaboration and team e�ec-
tiveness, and signi�cant attention has been paid to how
heterogeneity a�ects team collaboration and team e�ec-
tiveness. For example, the cognitive heterogeneity of re-
search and development (R&D) teams is a key element
a�ecting team performance. In recent years, there has been
increased research on the impact of cognitive heterogeneity

on team innovation performance. However, research
speci�c to R&D in this area has not yet reached clear and
consistent conclusions. Because the essence of R&Dwork is
knowledge generation, the demands on R&D team for
member heterogeneity are increasing as the complexity of
the technology system grows. Furthermore, the operation
e�ciency of R&D team is heavily dependent on team
members’ interaction behavior. �e R&D team perfor-
mance will be directly a�ected by the decision participation
and benign interaction of team members. Although team
heterogeneity is common in many types of teams, the
performance of an R&D team is strongly dependent on
the team’s heterogeneity and behavior integration, and the
boundary of the R&D team is well-de�ned. We can
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effectively and precisely grasp the scope of the members,
and it is easy to control the error when collecting data.
*erefore, this study is very important and valuable to
consider the R&D team.

*emechanisms by which heterogeneity influences team
behavioral integration is a vital scientific problem that de-
serves attention. Given the important impact of behavioral
integration on organizations, significant research has been
conducted on the antecedent elements of this integration at
the team level. Chen and Zhang noted that the emotional
intelligence of senior leaders and the team is an antecedent
variable for the behavioral integration of senior leadership
teams [1]. Cheng et al. [2] posited that the team structure can
be improved through resources and rules, promoting team-
level behavioral integration. Some scholars have explained
the differences in team behavioral integration from the
perspective of team heterogeneity. He and Wang [3] noted
that differences in the behavioral integration of a university
leadership team could be explained from the perspective of
team identity. Furthermore, Yao and Sun [4] found a sig-
nificant negative correlation between team heterogeneity
and team behavioral integration. Some studies have shown
that conflict among team members directly impacts be-
havioral integration [5], and that cognitive heterogeneity of
the team is one of the main causes of team conflict [6].

In previous studies, the relationship between team
heterogeneity and team behavior integration is mostly
studied from the organizational and leadership levels,
however, the perspective of conflict and conflict manage-
ment have received little attention. Previous studies have
explored the mechanisms involved in the formation of
heterogeneous team behavioral integration. However,
further research is needed to explore the different mech-
anisms by which team heterogeneity affects such integra-
tion. Existing studies have shown that diverse thoughts
across cognitively heterogeneous members help them
propose multiple solutions, thereby improving innovation
performance of the R&D team. Heterogeneity can provide
structural advantages to these types of teams [7, 8].
However, cognitive heterogeneity may simultaneously lead
to conflicts and contradictions among members, under-
mining cooperation, and leading to disadvantages in the
innovation process [9]. Gaining a deeper appreciation of
the perspective of conflict and conflict management can
provide the researchers with valuable insight for team
behavioral integration of heterogeneous team. From an
IPO (input-process-output) perspective, the impact of
R&D team heterogeneity (input) on team innovation
performance (output) is mainly affected by team process
[10]. When heterogeneous team members experience good
interaction and cooperation, the team can simultaneously
maximize structural and process advantages. Methods for
realizing the behavioral integration of the cognitively
heterogeneous innovation team play a key role in im-
proving R&D innovation performance. It allows the cog-
nitively heterogeneous R&D team to gain both structural
and process advantages.

*is study examines the mediating effect of conflict on
the team behavioral integration of the heterogeneous team

and the moderating effect of conflict management on the
whole process. *e new research perspective can inject new
thinking into a commonplace question. *ere remains a
lack of effective theoretical guidance on how to improve the
level of heterogeneous innovation through team behavioral
integration. To address this topic, this study focuses on
conflict management. From an IPO (input-process-output)
perspective, the impact of R&D team heterogeneity (input)
on team innovation performance (output) is mainly af-
fected by the team process [10]. When heterogeneous team
members experience good interaction and cooperation, the
team can simultaneously maximize structural and process
advantages, discussing the impact of team cognitive het-
erogeneity on team conflict and team behavioral integra-
tion from the perspective of team process. *is paper
proposes that team conflict plays a mediating role between
team heterogeneity and behavioral integration. *e paper
then analyzes the regulatory role of conflict management
between cognitive heterogeneity and team conflict, verifies
the research hypothesis through empirical analysis, and
discusses the research results. Based on the IPO theory, this
study proposed six hypotheses about how cognitive het-
erogeneity directly and indirectly (via team conflict and
conflict management) affected behavioral integration in
R&D teams. Using data collected from 383 R&D teams in
326 hightech enterprises in China, we investigated whether
the dimensions of team conflict mediate the relationship
between cognitive heterogeneity and behavioral integration
and whether the dimensions of conflict management
regulate the impact of cognitive heterogeneity on behav-
ioral integration. *e study reveals the mechanism of
cognitive heterogeneity affecting team behavioral inte-
gration from the perspective of conflict and proposes re-
lated countermeasures to improve the level of
heterogeneous R&D team behavioral integration.*e study
also extends and further develops team process theory,
helps improve the behavioral integration fragments of
heterogeneous innovation teams, and provides theoretical
guidance for improving the management of R&D teams. In
terms of practical implications, firstly, team task conflict
and team behavioral integration are essential factors af-
fecting team creativity in R&D heterogeneous teams, while
relationship conflict is the opposite. It means that when
dealing with team-level conflicts, we can encourage team
members to express different opinions, and there can be
arguments based on no harm and no interpersonal con-
flicts. On this basis, it is more conducive to the creativity of
the R&D team. Secondly, on the way of enterprise devel-
opment and enterprise management, team innovation
needs to be paid attention to and cultivated, because in-
novation is a key factor for the survival and success of
enterprises [11]. Managers need to use the internal ad-
vantages of enterprises to create more value.*e behavioral
integration in the team is also a key process to promote
innovation. Hence, it is necessary to study the relationship
between the antecedents of team behavioral integration and
team behavioral integration. *is study also provides some
practical guidance for the development of heterogeneous
R&D teams.
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2. Theoretical Framework and Hypotheses

2.1. Cognitive Heterogeneity of R&D Team and Team Be-
havioral Integration. Heterogeneity occurs at the statistical
population level and at the individual cognitive level [12].
Cognitive heterogeneity refers to individual differences in
cognitive variables, including values, attitudes, and beliefs.
At the organizational level, team cognitive heterogeneity
reflects differences in views and in behavioral preferences
among team members on the same topic. Cognitive models
determine how individuals view, raise, and solve problems
[13]. *e cognitive heterogeneity of an R&D team generally
reflects the degree of differences in team members’ beliefs
and preferences about innovation. Cognitive diversity teams
outperform homogeneous groups in terms of innovation
prerequisites, as well as the ability to absorb and integrate
new knowledge and develop new ideas [14, 15]. According to
the high-level echelon theory, team heterogeneity may affect
team outcomes [16]. Previous studies have indicated that
team heterogeneity was positively related to team outcomes.
Specifically, Huang et al. studied that heterogeneity (e.g.,
discipline heterogeneity, cognitive heterogeneity, and or-
ganizational heterogeneity) induced by interdisciplinary
team cooperation has a significantly positive impact on team
innovation performance [17]. A cognitively heterogeneous
R&D team means that the personnel bring different views
and understandings with respect to the associated work. *e
resulting collision of different views can provide diversified
solutions for problem solving, improving team creativity
[15]. However, some researchers came to different results,
such as the findings that teams with high heterogeneity may
have more disputes and cooperation costs [18]. While the
team’s cognitive heterogeneity can bring diverse informa-
tion, it can also blur information and increase frustration,
negatively impacting communication and interactions be-
tween team members. It can damage team cohesion and a
shared understanding of requirements [19].

*e concept of team behavioral integration has often
appeared in organizational studies through the analyses of
enterprise senior management teams. Liu et al. [20] and Qu
[21] extended the concept of senior management team
behavioral integration to R&D teams. In this context, be-
havioral integration is an aggregation concept with three
dimensions: team cooperation, information exchange, and
joint decision-making [22]. A core value of behavioral in-
tegration is “sharing” [4]. Yao and Sun [23] proposed that
the internal mechanisms of behavioral integration include
the dual processes of “harmony with difference” and
“harmony through difference.” When team members have
different opinions or opinions on an issue, members’
identification with the team is key to understanding team
behavioral integration [3]. *e disparities in professional
knowledge and skills, thinking mode, global outlook, and
judgment of good and wrong are all examples of cognitive
heterogeneity in this research. Differences in professional
knowledge and skills are particularly important in the de-
cision-making of problem-solving service team. Further-
more, cognitive heterogeneity can aid team members in
completing complicated tasks and has a significant impact

on team process and outcomes. Previous research has in-
dicated that differences in professional knowledge and skills
might positively or negatively affect team performance [24],
implying that the impact of heterogeneous teams on team
process results is largely dependent on the team’s envi-
ronment [25].

Williams and O’Reilly [26] found that significant dif-
ferences in the values and communication patterns of or-
ganization members can damage team identity. It can
adversely affect communication and cooperation within the
team.*erefore, an increase in the cognitive heterogeneity of
the R&D team may be associated with a reduction in the
members’ sense of team identity. It further inhibits the
communication and interaction betweenmembers, reducing
the level of behavioral integration. According to Hambrick
et al. [27], while heterogeneity may provide a broader range
of cognitive resources for the management team, it may also
cause team members to be divided, making the information
exchange within the team to be problematic. *erefore,
integrating ideas and opinions within the team and reducing
negative conflicts are critical. *e cognitive heterogeneity of
R&D team is likely to have a negative impact on team
process under the poor team’s environment. *is back-
ground leads to the following hypothesis:

Hypothesis 1: R&D team cognitive heterogeneity
negatively impacts team behavioral integration.

2.2.  e Mediating Effect of R&D Team Conflict. Team
cognitive heterogeneity reflects differences in team mem-
bers’ understanding of the world and modes of thought,
including differences in subjective and nontask problems,
such as personality, norms, or values. Previous studies have
found that cognitive diversity improves team effectiveness,
and it is thought to provide more extensive available
knowledge for team development [28, 29]. Cognitive di-
versity can also help deepen the understanding of problems
and enhance the ability to solve problems when addressing
challenges [29]. During R&D teamwork, team members
interact frequently to make decisions, solve problems, and
find new innovation points. *is frequent interaction can
lead to conflicts and contradictions if there are significant
differences in values and ways of thinking among team
members [30].

Conflict begins when one considers that one’s interests
are, or are about to be, compromised, where another’s ac-
tions are considered contrary to one’s actions [31]. Because
conflict is unavoidable in the organization and has a sig-
nificant impact on team outcomes (e.g., team process or
team creativity), this paper focuses on team conflict to in-
vestigate how team conflict affects team process. From the
perspectives of organizational behavior and interdisciplinary
research [32], conflict can be divided into two aspects, such
as the within-person difference and the difference between
individuals in the team [33]. *is study adopted the concept
of between-personal conflict, and it divided team conflict
into task conflict and relationship conflict, according to Jehn
and Mannix [34]. *e task conflict in heterogeneous teams
can also be identified as a cognitive conflict, which refers to
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conflicts among team members about work contents or
plans that result in a succession of frictions. Relational
conflict is defined as the friction or antagonism among team
members in interpersonal relationship, and sometimes, this
type of conflict can also be taken as an emotional conflict
[35]. *ese two conflicts might lead to different behaviors
and different outcomes in the team [35, 36]. Cognitive
heterogeneity leads to differences in the understanding and
views of R&D team members with respect to tasks. Cog-
nitively heterogeneous teammembers may propose different
solutions and paths for the same task [34], leading to task
conflicts. As the cognitive heterogeneity of the R&D team
increases, the views proposed within the team are more
diverse, leading to more pronounced task conflicts. In ad-
dition, from a social identity perspective, in a cognitively
heterogeneous R&D team, the presence of similar and
different opinions held can lead to the classification of team
members into different types or small subgroups. Once
classified or formed, the needs for self-esteem or self-interest
may cause different team members to naturally identify with
other members of the same type or subgroup, while de-
preciating or excluding other groups. It can aggravate
conflicts and deteriorate interpersonal relationships among
members of different groups, generating relational conflicts
[37]. Improving behavioral integration despite this cognitive
heterogeneity can help better manage the seriousness of
relationship conflict. *us, we propose the following:

Hypothesis 2a: R&D team cognitive heterogeneity has a
positive impact on task conflict.
Hypothesis 2b: R&D team cognitive heterogeneity has a
positive impact on relationship conflict.

R&D team behavioral integration is the result of team
process [23]. Conflict is an important aspect of that process.
Team behavioral integration is a dialectical process, where
“difference” and “same” interact [3]. *e team members’
attitudes towars differences of opinion determine the di-
rection of team process development. If team members
objectively face differences of opinion and communicate and
exchange information on a case-by-case basis, mutual
communication may be smoother and team members’
participation in decision-making may be improved. It may
improve team cooperation and behavioral integration. In
contrast, if team members are estranged by differences of
opinion, or form fragmented small groups, it may reduce
information communication flow, reduce members’ par-
ticipation in decision-making, damage team cooperation,
and generate behavioral unconformity.

Task conflict can result in a heated debate, caused by
team members’ differences about the content of work tasks
and ideas about completing tasks. It involves rational be-
havior about objective topics [38]. During task conflict, team
member goals may be consistent, with the conflict mainly
focusing on the path and method to achieve the goals. As
task conflict arises from diverse viewpoints of team mem-
bers, team members will actively exchange knowledge to
better complete the task. Consequently, task conflict has the
potential to broaden the knowledge scope of team members

[36, 39].*erefore, task conflict can help improve the level of
information communication and decision-making partici-
pation among team members, supporting improved team
behavioral integration.

In contrast, relationship conflict refers to interpersonal
contradictions among team members, including mutual
exclusion and personal attacks. *ey can be accompanied by
anger, frustration, annoyance, and other negative emotions.
*ey reflect the emotional behavior of specific subjects [38].
When there is a relationship conflict, information may be
less effectively transmitted between team members because
of emotional behavior and expression, making it is difficult
to ensure the rational implementation of decision made and
making the team prone to division. When team members
experience the identity as a team member, they are more
loyal and cooperative to prevent relationship conflict and
then reduce team performance [40]. Team relationship
conflicts are common in new risk teams [41, 42], and re-
lationship conflict has also been shown to be deleterious to
team effectiveness in team management research [40].
Vanaelst et al. [43] stated that interpersonal emotional
conflict is the common reason for teammembers to leave the
organization. Interpersonal emotional conflict has an impact
on team stability. Lee et al. [44] suggested that team
members may feel strongly different from other team
members in terms of social distance when experiencing a
relationship dispute, and their perception of collective
identity as a group or team may weaken. *is way of em-
phasizing social identity demonstrates that relational con-
flict weakens teammembers’ engagement in the cooperation
process, and negative emotions and conflict perceptions
often impair individual cognition and attention, reducing
team members’ ability to accomplish tasks. When team
members’ attention is consumed, they are more likely to
simplify or reduce the resources for information exchange
and processing, limiting team members’ scope of infor-
mation processing of [45–47] and reducing team behavioral
integration. Based on these, the hypotheses proposed are as
follows:

Hypothesis 3a: R&D team task conflict positively im-
pacts team behavioral integration.
Hypothesis 3b: R&D team relationship conflict nega-
tively impacts team behavioral integration.

Cognitive heterogeneity does not have a direct linear
impact on team behavioral integration. Rather, it can in-
directly affect team behavioral integration through task and
relationship conflict. Specifically, cognitive heterogeneity
can lead to R&D team members having different views and
understandings of R&D work [8]. Team members propose
different solutions and paths for the same task, and there
may be intense debate about the solution paths andmethods,
resulting in task conflict. However, despite this, because of
the consistent goals of team members, task conflict may
increase information sharing, joint decision-making, and
team cooperation, improving the level of team behavioral
integration. In addition, cognitive heterogeneity also means
that R&D team members have significant differences in

4 Discrete Dynamics in Nature and Society



beliefs, views, values, and other cognitive aspects [26]. *ese
cognitive differences may lead to a sense of team member
alienation. R&D team internalization may lead to multiple
small groups with different views and values. If different
groups are mutually exclusive, it can lead to relationship
conflicts and emotional behavior and expression. It can
negatively impact information sharing, joint decision-
making, and cooperative behavior within the team, thus
reducing the team behavioral integration level. It leads to the
following hypotheses:

Hypothesis 4a: team task conflict plays a mediating role
between team cognitive heterogeneity and team be-
havioral integration.
Hypothesis 4b: team relationship conflict plays a me-
diating role between team cognitive heterogeneity and
team behavioral integration.

2.3.  e Moderating Effect of R&D Team Conflict
Management. Conflict management refers to a team’s ho-
listic understanding of the factors that trigger conflict,
conflict cycle, conflict behavior, and conflict management
system. *e goals of conflict management are not to elim-
inate conflict but to try to control abnormal factors in the
conflict and seek appropriate management methods to
maximize the constructive function of conflict [48]. *ere
are many styles of conflict management. Tjosvold et al. [49]
divided conflict management into three types: cooperative,
competitive, and avoidant. Cooperative conflict manage-
ment refers to meeting the interests of all parties by
promoting cooperation and achieving mutual benefit and
win-win results guided by common goals [49]. Compet-
itive conflict management occurs when each party maxi-
mizes their own interests, without considering the
interests of other parties. Avoidant conflict management
means that team members are aware of the presence of
conflict, and they avoid and suppress differences to reduce
team member friction and ease the tension.

According to the literature on team conflict manage-
ment, good interaction can help team members to recognize
and discuss conflicts publicly rather than avoid or deal with
them via competition, which can lead to more effective
conflict management [50, 51]. Some scholars believe that
positive management strategies, such as problem-solving,
cooperation, and collaboration, appear to slow down the
destructiveness of some conflicts and enlarge the benefits of
some conflicts on team effectiveness, and the effects of
passive management tactics, such as adaptation, avoidance,
or other aggressive behaviors, including competition and
confrontation, appear to be ineffective [52]. *e cooperative
approach for conflict management can be used to promote
common goals and resolve shared interests in team conflicts.
However, the stakeholders’ goals are negatively connected,
which is a core premise in team conflict management. *us,
those who adopt the competitive approach will achieve their
own goals at the expense of others’ goals under the conflict
situation [53]. Besides, avoidance is an attempt and conveys
the intention that issues should not be dealt with and

discussed openly [54]. *erefore, how to deal with and
manage conflicts may exert the destructive or construction
impact [55], representing that the conflict management style
has a significant impact on R&D team stability [56]. Ap-
propriate conflict management not only help resolve the
short-term conflicts in R&D teams but also has a favorable
impact on the team’s long-term development [57].*us, it is
necessary to identify alternative ways to manage and control
conflicts rather than eliminate conflicts [48]. *e way a team
handles conflicts is more important than the conflict itself
[18]. According to Tjosvold et al., [49] conflict management
is fundamental for team development. In other words, the
right conflict management strategy can help teams resolve
negative conflicts and achieve positive outcomes [58].

In cognitively heterogeneous R&D teams, cooperative
conflict management can promote the cooperation of all
parties through a common goal orientation, and it can
effectively promote a constructive debate. It can improve
the level of task conflict and reduce relationship conflict.
When competitive conflict management is adopted, the
conflicts between the parties may intensify, promoting
constructive debate. However, when the competition is
excessive, the conflicts between the members may intensify
further, transforming task conflict into relationship con-
flict. Finally, avoidant conflict management may inhibit the
expression of team members’ opinions, simultaneously
reducing both the benefits and downsides of task conflict
and relationship conflict. Based on this, the following
hypothesis is proposed, which is based on the premise that
H2a is valid.

Hypothesis 5a: the more team members tend to adopt
cooperative conflict management, the more significant
the positive effect of team cognitive heterogeneity is on
task conflict.
Hypothesis 5b: the more team members tend to adopt
competitive conflict management, the less significant
the positive effect of team cognitive heterogeneity is on
task conflict.
Hypothesis 5c: the more team members tend to adopt
avoidance conflict management, the less significant the
positive effect of team cognitive heterogeneity is on task
conflict.

Based on this, the following hypothesis is proposed,
which is based on the premise that H2b is valid.

Hypothesis 6a: the more team members tend to adopt
cooperative conflict management, the less significant
the positive effect of team cognitive heterogeneity is on
relationship conflict.
Hypothesis 6b: the more team members tend to adopt
competitive conflict management, the more significant
the positive effect of team cognitive heterogeneity is on
relationship conflict.
Hypothesis 6c: the more team members tend to adopt
avoidant conflict management, the less significant the
positive effect of team cognitive heterogeneity is on
relationship conflict.
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Taken together, Figure 1 depicts the study’s conceptual
model.

3. Research Methods

3.1. Sample andDataCollection. *is study used a “sampling
of convenience” method to select hightech enterprises with
specialized R&D departments that were willing to participate
in the survey. MBA and MEM trainees were used to help
obtain R&D team cooperation. To participate, teams need to
have at least 5 people and be established for at least 6months.
R&D team leaders or technical leads familiar with the team’s
operation were invited to complete the questionnaire. Using
this approach, questionnaires were distributed to 433 R&D
teams in 326 companies between September and December
2020. A total of 401 questionnaires were recovered at a
recovery rate of 92.61%. After removing incorrect attitudes,
gaps, omissions, and clear data irregularities and inconsis-
tencies, a total of 383 valid surveys were obtained for a final
response efficiency of 95.51%. *is study was team focused,
and hence, the individual characteristics of team members
were not investigated.

*e following data provide basic statistical informa-
tion about the R&D teams.*e number of R&D personnel
in each team was as follows: 35.25% had 5 to 10 members,
40.73% had 10 to 15 members, 17.02% had 15 to 20
members, 5.53% had 20 to 25 members, and 1.47% had 25
to 30 members. Team formation time was as follows:
17.33% had been together for 6 months to 1 year, 32.12%
had been together for 1 to 2 years, 25.51% had been to-
gether for 2 to 3 years, 16.40% had been together for 3 to
5 years, and 8.64% had been together more than 5 years.
*e nature of the enterprises was as follows: 47.56% were
state-owned enterprises, 29.18% were private enterprises,
and 23.26% were foreign-funded or Sino foreign joint
ventures.

3.2. Measures

Dependent variable. Behavioral integration was assessed in
three dimensions: teamwork, information exchange, and

joint decision-making.*ese were measured using 12 survey
items adapted from Hambrick [22], and Li and Hambrick
[59], using a 5-point Likert scoring method.

Independent variable. Cognitive heterogeneity was assessed
using a four-item measurement scale based on Van der Vegt
and Janssen [60]. Using a 7-point Likert scale, items mea-
sured the extent to which R&D team members differ in their
ways of thinking, knowledge and skills, ways of seeing the
world, and perceptions of right and wrong, as perceived by
the team lead or technical expert.

Mediator. Two dimensions of team conflict were assessed,
namely task conflict and relationship conflict. *ese were
assessed using 3 measurement items, adapted from a scale
designed by Jehn and Mannix [34], using a Likert 5-point
scoring method.

Moderator. Conflict management was measured using a
scale with three dimensions: cooperative conflict manage-
ment, competitive conflict management, and avoidance
conflict management. *ey were assessed using 12 items
developed by Tjosvold et al. [49], measured using a Likert 5-
point scoring method.

Control variables. Based on previous studies, the control
variables were as follows: a) size of R&D team: to control the
impact of R&D team size effect on team behavioral inte-
gration, the number of members in the R&D teams was
controlled between 5 and 30 because previous studies linked
team size with team process and results. b) Team estab-
lishment time, also known as team tenure: only teams that
had been together for more than 6 months were included in
the study to avoid the impact of too short an establishment
time on team behavioral integration [61, 62].

4. Research Results and Analysis

4.1. Variable Reliability and Validity Test. Cronbach’s α
values were used to assess the internal consistency of the
items included in the multi-item scale. A Cronbach’s

Team Cognitive 
Heterogeneity

Task Conflict

Relationship 
Conflict

Team Behavioral 
Integration

Conflict 
Management

H1

H4a

H4b

H5a (b, c)

H6a (b, c)
H2a

H2b

H3a

H3b

Figure 1: Conceptual model.
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α> 0.70 for all scales indicated that the data had credibility.
KMO and Bartlett’s sphericity tests were conducted for each
variable. *e KMO for cognitive heterogeneity� 0.701,
KMO for task conflict� 0.706, KMO for relationship con-
flict� 0.704, KMO for cooperative conflict man-
agement� 0.764, KMO for competitive conflict
management� 0.702, KMO for conflict avoidance man-
agement� 0.701, and KMO for team behavioral integra-
tion� 0.892. High KMO scores indicated that sampling was
adequate and significant. Bartlett’s spherical test of chi-
square significance was also satisfied (p< 0.001), indicating
that the sample was suitable for factor analysis.

A confirmatory factor analysis was conducted to test the
discrimination of each variable. Table 1 shows the results. *e
one-factor model had the lowest degree of fit (χ2/df� 4.756,
CFI� 0.49, IFI� 0.496, RMSEA� 0.138), and the seven-factor
model had the highest degree of fit (χ2/df� 1.658, CFI� 0.918,
IFI� 0.92, RMSEA� 0.058). It indicated that there was a good
level of discriminant validity among the variables.

4.2. Descriptive Statistics and Correlation Analysis of
Variables. Table 2 presents the means, standard deviations,
and correlations between study variables. Several associa-
tions between study variables are noteworthy. Firstly, there
were significant positive correlations between R&D team
cognitive heterogeneity, relationship conflict, task conflict,
and competition conflict management. Secondly, cognitive
heterogeneity was negatively correlated with cooperative
conflict management and team behavioral integration.
*irdly, task conflict was significantly and positively asso-
ciated with relationship conflict, and there was a significant
negative correlation between team behavioral integration
and relationship conflict. Team behavioral integration was
significantly and positively associated with relationship
conflict, cooperation conflict management, and avoidance
conflict management. *ere was no significant correlation
between team behavioral integration and competition
conflict management. Finally, there were significant corre-
lations between the seven principal variables, indicating the
need to test the mediation effect. *e following sections
examine the significance of these associations.

4.3. Direct Effect of Cognitive Heterogeneity on Behavioral
Integration. A two-factor structure model was used to verify
the main study effect, including an investigation of the
overall effect of team cognitive heterogeneity on team be-
havioral integration. *e standardized path coefficient
showed that the cognitive heterogeneity of the R&D team
had a significant negative impact on team behavioral inte-
gration (b� −0.103, p< 0.05), as shown in Figure 2. It
verified hypothesis H1.

4.4.MediationAnalysis. To verify the mediating role of team
conflict on R&D team cognitive heterogeneity and team
behavioral integration, the mediating effect verification
method embedded within the structural equation model was
needed to demonstrate that the variables were significantly

correlated. Table 2 shows a significant correlation between
R&D team cognitive heterogeneity, team conflict, and team
behavioral integration.*e correlation indicates that there is
a relationship between variables, however, it does not ex-
plain the causal relationship between variables and the size
of the impact. *erefore, based on a correlation analysis of
each factor, this study further analyzed the influence of the
R&D team’s cognitive heterogeneity on team behavioral
integration using a structural equation model and tested the
mediating effect of team conflict. AMOS23.0 was used to test
multiple nested models. *e results are shown in Table 3.

Table 3 shows that M1 is a direct effect model: the path is
from team cognitive heterogeneity to relationship conflict, and
from team cognitive heterogeneity to team behavioral inte-
gration. M2 is a partial mediationmodel.*e path is from team
cognitive heterogeneity to relationship conflict, and from re-
lationship conflict to team behavioral integration. *ere is also
an increase in the path from team cognitive heterogeneity to
team behavioral integration.M3 is a completemediationmodel.
*e path is from team cognitive heterogeneity to relationship
conflict, and from relationship conflict to team behavioral in-
tegration.*ematching index obtained from the analysis shows
that the complete mediation model provides a good match. In
contrast, thematching index of the direct impactmodelM1 and
the partial mediationmodel M2 is relatively poor.*e principle
of model reduction indicates that the complete mediation
model M3 is the best matching model. Similarly, M6 is the best
matching model when compared with M4 and M5. *e path
coefficients of M3 and M6 are shown in Figure 3.

Figure 3 shows that team cognitive heterogeneity had a
significant positive effect on task conflict and relationship
conflict (β� 0.417, p< 0.01; β� 0.432, andp< 0.01). Task
conflict had a significant positive effect on team behavioral
integration (β� 0.393, p< 0.01), and relational conflict had a
significant negative effect on team behavioral integration
(β� −0.406, p< 0.01). *e results verified hypotheses H2a,
H2b, H3a, H3b, H4a, and H4b. In summary, task conflict
and relationship conflict played a fully mediating role be-
tween R&D team cognitive heterogeneity and team be-
havioral integration.

4.5. Moderating Effect Test of Conflict Management. A hi-
erarchical regression analysis was applied to test the mod-
erating effect of conflict management between R&D team
cognitive heterogeneity and team conflict. As indicated in
Table 4, M7 is the benchmark model that only considers the
impact of team cognitive heterogeneity on task conflict. M10
is the benchmark model that only considers the impact of
team cognitive heterogeneity on relationship conflict. Based
on M7 and M10, M8 and M11 add cooperative conflict
management, competitive conflict management, and
avoidance conflict management. Compared with the
benchmark model, the ΔR2 of M8 and M11 significantly
increased, indicating that an increase in the three variables of
cooperative conflict management, competitive conflict
management, and avoidance conflict management improved
the explanatory power of cognitive heterogeneity on team
conflict.
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M9 and M12 added the product terms of cooperative
conflict management, competitive conflict management,
avoidance conflict management, and cognitive heteroge-
neity, based on M8 and M11, respectively. M9 and M12
tested the moderating effects of cooperative conflict man-
agement, competitive conflict management, and avoidance
conflict management. All variables in M9 explained at least
53.3% of the change in task conflict, an increase of 10.4%
over M8. *e regression coefficient of interaction between
cooperative conflict management and cognitive heteroge-
neity was 0.195, with a p-value < 0.1. *e regression coef-
ficient of interaction between avoidance conflict
management and cognitive heterogeneity was −0.107, with a
p-value < 0.05. *erefore, cooperative conflict management
positively moderated the impact of cognitive heterogeneity
on task conflict, verifying H5a. *e moderating effect of
competitive conflict management on cognitive heterogeneity
and task conflict was not significant, and H5b was not
supported. Avoidance conflict management had an inverse
regulatory impact on the relationship between cognitive
heterogeneity and task conflict, supporting hypothesis H5c.

All variables in M12 explained at least 51.2% of the
change in relational conflict, which was 9.2% higher com-
pared to M11 in explaining the change of relational conflict.
*e regression coefficient of the interaction between co-
operative conflict management and cognitive heterogeneity

was -0.093, at a p-value > 0.1. *e regression coefficient of
interaction between competitive conflict management and
cognitive heterogeneity was 0.162, which was also at a
p-value > 0.1. *e regression coefficient of the interaction
between avoidance conflict management and cognitive
heterogeneity was −0.186 at a p-value < 0.01. *erefore, the
moderating effect of cooperative conflict management on
cognitive heterogeneity and relationship conflict was not
found to be statistically significant, and hypothesis H6a was
not verified. *e moderating effect of competitive conflict
management on cognitive heterogeneity and relationship
conflict was not statistically significant, failing to support
hypothesis H6b. Avoidance conflict management negatively
moderated the impact of cognitive heterogeneity on rela-
tional conflict, verifying hypothesis H6c.

To demonstrate the moderating effect of cooperative con-
flict management and avoidance conflict management, coop-
erative conflict management and avoidance conflict
management were grouped into subgroups at high and low
levels. It was done to describe the impact of cognitive het-
erogeneity on task conflict and relationship conflict under
different conflict management levels, as shown in Figure 4(a)
and 4(b). Figure 4 shows that when the cooperative conflict
management level was high, the positive impact of cognitive
heterogeneity on task conflict was stronger compared to low
cooperative conflict. When avoidance conflict management

Team Cognitive 
Heterogeneity

Team Behavioral 
Integration

-0.103*

Note. * p< 0.05.

Figure 2: Direct effect of cognitive heterogeneity on behavioral integration.

Table 1: Confirmatory factor analysis.

Model χ2/df Gfi IFI CFI RMSEA
Seven-factor model: TCD, RC, TC, COCM, CMCM, ACM, BI 1.658 0.902 0.920 0.918 0.058
Six-factor model: TCD, RC+TC, COCM, CMCM, ACM, BI 1.970 0.867 0.879 0.876 0.070
Five-factor model: TCD, RC, TC, COCM+CMCM+ACM, BI 2.688 0.772 0.784 0.78 0.093
Four-factor model: TCD, RC+TC, COCM+CMCM+ACM, BI 3.759 0.632 0.640 0.634 0.118
*ree-factor model: TCD+RC+TC, COCM+CMCM+ACM, BI 4.110 0.570 0.588 0.582 0.126
Two-factor model: TCD+RC+TC+COCM+CMCM+ACM, BI 4.141 0.562 0.581 0.575 0.126
One-factor model: TCD+RC+TC+COCM+CMCM+ACM+BI 4.756 0.478 0.496 0.490 0.138
Note. TCD represents team cognitive heterogeneity, RC represents relationship conflict, TC represents task conflict, COCM represents cooperative new
conflict management, CMCM represents competitive conflict management, ACM represents avoidance conflict management, and BI represents behavioral
integration.

Table 2: Descriptive statistics and correlation coefficient of variables.

Variable Mean S.D. 1 2 3 4 5 6 7
1. Cognitive heterogeneity 3.043 0.723 1
2. Relationship conflict 3.127 0.719 0.512∗∗ 1
3. Task conflict 3.214 0.683 0.483∗∗ 0.675∗∗ 1
4. Cooperative conflict management 3.574 0.612 −0.185∗ −0.319∗∗ −0.201∗ 1
5. Competition conflict management 3.112 0.568 0.374∗∗ 0.398∗∗ 0.425∗∗ −0.117 1
6. Avoidance conflict management 3.434 0.534 0.021 -0.084 -0.030 0.197∗∗ 0.241∗∗ 1
7. Team behavioral integration 3.581 0.513 −0.162∗ −0.374∗∗ 0.213∗∗ 0.532∗∗ 0.013 0.419∗∗ 1
Note. N� 198; S.D.� standard deviation. ∗p< 0.05; ∗∗p< 0.01.
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level was high, the positive impact of cognitive heterogeneity on
relational conflict was weaker compared to the level of
avoidance conflict management. *e results of hypotheses
testing were finally summarized in Table 5.

5. Discussions

5.1. Findings. Based on previous research, this paper
established a conceptual model of the impact of the cognitive
heterogeneity of R&D teams on team behavioral integration.
*e study proposed a series of research hypotheses on the
mediating role of team conflict and the moderating role of
conflict management. *e results of the empirical study
show that some of the hypotheses were verified, with the
following main findings.

(1) *e cognitive heterogeneity of R&D teams has a
significant negative impact on team behavioral in-
tegration. *e empirical findings suggest that cog-
nitive heterogeneity brings diverse solutions to R&D
teams but adversely affects the quality of

communication and cooperation among team
members. It helps explain the difficulties R&D teams
may have in gaining both structural and process
advantages in the innovation process [9].

(2) Task conflict and relationship conflict fully mediate
the effect of cognitive heterogeneity in R&D teams
on team behavioral integration. Cognitive hetero-
geneity in R&D teams can stimulate team members
to engage in high-quality arguments about solutions
to R&D tasks, positively affecting team behavioral
integration. However, it can also divide the team into
multiple subgroups and create antagonistic conflicts
among members, negatively affecting behavioral
integration.

(3) Cooperative conflict management positively mod-
erates the effect of cognitive heterogeneity on task
conflict. Avoidant conflict management inversely
moderates the effect of cognitive heterogeneity on
task conflict and relational conflict. Cooperative
conflict management facilitates task conflict by

Table 4: *e moderating effect of conflict management between cognitive heterogeneity and team conflict.

Variables
TC RC

M7 M8 M9 M10 M11 M12
TCD 0.408∗∗ 0.387∗∗ 0.372∗∗ 0.427∗∗ 0.411∗∗ 0.397∗∗
COCM 0.247∗∗ 0.218∗∗ −0.139 −0.104
CMCM −0.073 -0.064 0.267 0.241
ACM −0.104∗ −.091∗ −0.112∗∗ −0.109∗∗
COCM∗TCD 0.195∗∗ -0.093
CMCM∗TCD −0.083 0.162
ACM∗ TCD −0.107∗ −0.186∗∗
R2 0.403 0.429 0.533 0.398 0.420 0.512
ΔR2 0.026 0.104 0.022 0.092
F 5.163∗∗ 7.544∗∗ 9.316∗∗ 4.476∗∗ 6.732∗∗ 9.841∗∗
Note. ∗∗ ∗p< 0.001; ∗∗ p< 0.01; ∗ p< 0.05.

Table 3: Comparison of matching indices between structural equation models with mediating effect.

Models χ2/df Gfi IFI CFI RMSEA
M1 (Direct effect model): TCD⟶RC; TCD⟶BI 3.545 0.712 0.810 0.782 0.092
M2 (Partial mediation model): TCD⟶RC⟶BI; TCD⟶BI 2.413 0.810 0.899 0.854 0.078
M3 (Complete mediation model): TCD⟶RC⟶BI 1.957 0.917 0.931 0.922 0.061
M4 (Direct effect model): TCD⟶TC; TCD⟶BI 4.031 0.691 0.723 0.711 0.109
M5 (Partial mediation model): TCD⟶TC⟶BI; TCD⟶BI 3.031 0.827 0.863 0.843 0.097
M6 (Complete mediation model): TCD⟶TC⟶BI 2.154 0.901 0.496 0.49 0.083

Team Cognitive 
Heterogeneity

Task Conflict

Relationship 
Conflict

Team Behavioral 
Integration

Note. ** p< 0.10.

0.417**

0.432** -0.406**

0.393**

Figure 3: Influence path of team cognitive heterogeneity on team behavioral integration.
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guiding benign arguments among team members
through common goals. In contrast, avoidant con-
flict leads to an inhibitory and evasive approach to
addressing disputes among team members, simul-
taneously reducing task conflict and relational
conflict.

(4) According to the testing results of the moderation
effect hypothesis, H5b, H6a, and H6b are not sup-
ported. *e data were collected in China, a country
with a strong collectivism culture that contrasts with
the culture that the conflict management theories
assume [63, 64]. According to the examination result
of H5a, in the high collectivism cultural setting, the
radical competition management approach for task
conflict is not significant in R&D teams with cog-
nitive diversity. Based on the findings of H6a and
H6b, when relationship conflict emerges as a result of
the cognitive diversity in teams, the inability to take a
construction and aggressive approach to addressing
the problems suggests that the relationship conflict
has hindered the team from engaging the process of
good interaction and development. Conflict avoid-
ance management reduces relational conflict caused

by the team’s cognitive heterogeneity, implying that
in some situations, focusing on facilitating infor-
mation exchange or decision-making will not be
sufficient. A proper reduction in team relationship
conflict will provide a constant source of motivation
for the team’s subsequent healthy development.

5.2.  eoretical Implications. Firstly, this study contributes
to the conflict management literature from the perspectives
of cognitive heterogeneity and focusing on R&D team
context. *is study identifies the effect of cognitive het-
erogeneity on task and relationship conflict management.
*e prior research on conflict management has focused on
the personal, emotional, behavioral, and contextual factors
to affect conflict management [65, 66]. *e existing conflict
management literature has also focused on the contexts of
work teams [67], top management teams (TMTs) [68],
project teams [65], etc. *e cognitive heterogeneity is critical
to conflict management in R&D team. However, it is ignored
in the past. *is study investigated and found the positive
relationship between cognitive heterogeneity and team
conflict management in the R&D team context and found

Table 5: Verification results of moderating effect hypothesis.

Hypothesis *e contents of the hypothesis Verified
results

H5a *e more the team members tend to adopt cooperative conflict management, the more significant the
positive effect of cognitive heterogeneity on task conflict. Support

H5b *e more the team members tend to adopt competitive conflict management, the less significant the positive
effect of cognitive heterogeneity on task conflict. Nonsupport

H5c *e more the team members tend to adopt avoidance conflict management, the less significant the positive
effect of cognitive heterogeneity on task conflict. Support

H6a *e more the team members tend to adopt cooperative conflict management, the less significant the positive
effect of cognitive heterogeneity on relational conflict. Nonsupport

H6b *e more the team members tend to adopt competitive conflict management, the more significant the
positive effect of cognitive heterogeneity on relationship conflict. Nonsupport

H6c *e more the team members tend to adopt avoidance conflict management, the less significant the positive
effect of cognitive heterogeneity on relationship conflict. Support
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Figure 4: Moderating effect of conflict management on cognitive heterogeneity and team conflict. (a) Moderation of cooperative conflict
management. (b) Moderation of avoidance conflict management.
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the moderating effects of different conflict management
approaches, including cooperative and avoidance strategies.

Secondly, on the basis of the IPO model, this study
identifies the impacts of cognitive heterogeneity and conflict
management on behavioral integration, contributing to
behavioral integration literature. In the past, scholars mainly
investigated the mechanisms for behavioral integration from
TMTs’ perspective [69, 70] and based on the upper echelons
theory [71]. However, less research focused on the effects of
team heterogeneity and conflict management. *us, this
study found that task conflict played the positive mediation
role between cognitive heterogeneity and behavioral inte-
gration, as well as that relationship conflict exerted the
negative mediation role in this relationship.

5.3. Management Implications. Based on the results of the
empirical study and the main findings, the following insights
are presented for those managing heterogeneous R&D teams.

(1) Cognitive heterogeneity does not necessarily lead to
improved innovation performance in R&D teams.
While cognitive heterogeneity brings structural ad-
vantages, it may also bring process disadvantages. It
highlights the need to strengthen the process man-
agement of cognitively heterogeneous R&D teams,
which, in turn, should help improve the behavioral
integration of these teams.

(2) Cognitive heterogeneity can trigger both task and
relationship conflict among R&D team members.
Both types of conflicts coexist [72]. Team task
conflict positively affects team behavioral integra-
tion, while relationship conflict negatively affects
team behavioral integration. To improve behavioral
integration in R&D teams, the focus should be on
enhancing task conflict among team members and
decreasing relationship conflict using appropriate
conflict management strategies.

(3) Cooperative conflict management promotes task
conflict in teams and helps improve the level of be-
havioral integration in R&D teams. *erefore, when
managing these heterogeneous teams, encouraging
cooperative conflict management can help maximize
constructive conflict and improve process efficiencies
[49]. Avoidance conflict management can reduce the
level of relational conflict in R&D teams and inhibit the
negative effects of relational conflict on teambehavioral
integration. When there are small groups within R&D
teams and there is serious intergroup antagonism,
avoidance conflict management is not necessarily a less
effective management tool. However, while avoidance
conflict can reduce the level of relational conflict in
teams, it can also inhibit productive task conflict, re-
ducing constructive conflict.

5.4. Limitation and Future Research. *is study makes
significant contributions to the field of team management.
However, there remain some limitations that deserve at-
tention in future research. Firstly, this research focuses on

R&D teams in high-tech enterprises in China. Future re-
search should investigate teams in high-tech enterprises in
other countries. Secondly, there are many types of team
heterogeneity. *is paper focuses on the impact of cog-
nitive heterogeneity on the behavioral integration of R&D
teams. Future studies should consider both knowledge
heterogeneity and other antecedents affecting team effec-
tiveness. *irdly, a questionnaire survey was used as a data
source for data collection. *is method has some limita-
tions, limiting the availability of some factors in data
collection. Future studies could use case analysis or in-
terviews to improve the research. Fourth, the object of this
study includes R&D teams of hightech enterprises, limiting
the universality of the research results. Future research
should explore more meaningful representative teams and
compare the results with this study to assess the univer-
sality of the conclusions.

6. Conclusions

*e perspective of the effect and mechanism of team het-
erogeneity on behavioral integration in the R&D team
context is less prevalent. *is study investigated and tested
the underlying mechanism of cognitive heterogeneity and
behavioral integration through the data of 383 R&D teams
collected from hightech enterprises in China. *e results
indicated that cognitive heterogeneity could increase the
behavioral integration via task conflict and decrease the
behavioral integration via relationship conflict. Further-
more, cooperative conflict management approach could
facilitate the relationship between cognitive heterogeneity
and task conflict. Avoidance conflict management approach
would weaken the positive effects of cognitive heterogeneity
on task and relationship conflicts. *ese findings provide
insights into heterogeneity cognitive improvement, conflict
management, and the integration of team members’ be-
haviors for R&D teams.
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