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Introduction

Conflict is multidimensional (Jehn 1995) and dynamic (Greer et al. 2008; Jehn and
Mannix 2001) and involves multilevel interplay (de Dreu and Gelfand 2007; Korsgaard
et al. 2008; Lee et al. 2018). Scholars have historically conceptualized and measured
intragroup conflict at the team level (Jones et al. 2019; Korsgaard et al. 2008); however,
relatively little attention has been paid to multilevel aspects or to the dynamic view of
conflict. For example, most empirical studies used Jehn’s (1995) framework to measure
cross-sectional employees’ perceptions of team-level task or relationship conflict by
asking questions such as “How much conflict about the work you do is there in your
work unit?” (Jehn 1995) and implied a single-level approach (Humphrey et al. 2017;
Korsgaard et al. 2008). One primary limitation of such explanatory collectivism is that
it depends on the assumption of individual homogeneity (Humphrey and Aime 2014).
As a result, although dyadic and team conflicts are social phenomena emerging and
manifesting at higher levels of analysis (Jehn and Bendersky 2003), research has
neglected the multilevel nature of intragroup conflict with its emergence processes and
dynamic evolution, despite their criticality for team functioning.
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Based on prior work that addressed a process view, multilevel aspects, and the dynamic na-
ture of intragroup conflict (e.g, Pondy 1967), Korsgaard et al. (2008) developed a multilevel
model of intragroup conflict by integrating the individual, dyadic, and team levels of
intragroup conflict analysis. This model demonstrates that intragroup conflict can result from
an individual’s perceptions and behaviors, dyadic interactions, or within-team interactions
with respect to various task conditions. The current study aims to build on and extend Kors-
gaard et al.’s (2008) original model to explicitly encompass the dynamic aspect of conflict. By
allowing for the dynamics of conflict, we further recognize that a team is not a single-level
static entity but rather a complex, multilevel, dynamic entity. We explicitly characterize the
dynamic aspect of conflict (e.g., the role of time and recursive relationships) following recent
studies on intragroup conflict (e.g., Cronin and Bezrukova 2019; Jones et al. 2019).

This study instantiates a multilevel and dynamic model of intragroup conflict in the context
of small-team decision-making. We focus on team decision-making because this is a primary
area of research in intragroup conflict (de Dreu and Weingart 2003). Indeed, team decision-
making is ubiquitous and relevant to business. For example, marketing teams evaluate the
available options and decide how to enter a market, while corporate boards develop and agree
on corporate strategies and resource allocation. Specifically, rather than finding out if
intragroup conflict is evoked, we focus on the interplay between two types of conflict, namely
task and relationship conflict and cross-level antecedents, to see how intragroup conflicts
emerge and evolve over time, as well as their effects on team decision-making, as measured
by decision commitment, decision quality, and team consensus. We achieve this goal through
the lens of an agent-based model and simulation (ABMS), which can incorporate many types
of non-linear effects and co-evolved relationships among team members, environments, and
interactions (Smith and Conrey 2007). It can be used to directly examine and analyze the dy-
namic aspect of conflict across levels over time. Applying ABMS thus provides advantages
over traditional research designs for capturing the emergence and evolution of conflict.

This study contributes to conflict research in several ways. First, we extend Korsgaard
et al’s (2008) model to explicitly include the dynamic aspect of intragroup conflict. Sec-
ond, we instantiate the extended model in the context of team decision-making. Although
the links between several cross-level antecedents with intragroup conflict have been stud-
ied (for a detailed review on intragroup conflict, see de Dreu and Weingart 2003; de Wit
et al. 2012), research using a dynamic multilevel view of intragroup conflict that connects
relevant constructs in the context of decision-making is scant. We believe that our model
can provide an end-to-end perspective for exploring complex links. Third, our study ex-
amines complex relationships with intragroup conflict over time and helps to unpack the
black box of intragroup conflict with a granular look, through a visualized presentation of
non-linear intragroup conflict development. Lastly, we attest to the advantages of applying
a direct quantitative method, namely ABMS, to capture and understand the dynamics of
emergent phenomena. In summary, this study extends the current research of intragroup
conflict to be further integrally embedded with multilevel and dynamic views.

Theoretical background and hypothesis development

The multilevel and dynamic view of intragroup conflict

Among the few studies that have addressed the multilevel aspect and the dynamic nature of
intragroup conflict, Jehn and Mannix (2001) challenged most of the prior research that
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focused only on static levels of conflict while neglecting the different conflict patterns that
might occur over time. They encouraged scholars to consider research questions concerned
with how much and when, rather than if certain conflicts occur. By studying 193 employees
in 31 branch offices, Lee et al. (2018) investigated how two types of conflict at two levels
(the individual and team levels) influence individual team commitment. Humphrey et al.
(2017) presented a dyadic view of conflict for team performance over time, focusing on the
dyad at the center of intragroup conflict, instead of measuring team-level perceptions.

Korsgaard et al. (2008) proposed one of the first integrated theoretical frameworks to
depict the emergence of conflict; it consists of three linked processes that lead to conflict,
namely inputs, behavior, and sense making. In their model, Korsgaard et al. (2008) postu-
lated that group conflict reflects a process of compiling interweaving individual differ-
ences, states, behaviors, and sense making; interpersonal contexts, interactions, and sense
making; and team-level contexts, interactions, and collective sense making (Greer and
Dannals 2017), and they addressed the multilevel nature of intragroup conflict, including
bottom-up, top-down, and cross-level relationships and their emergence processes. In
other words, group conflicts emerge from the dyadic interactions that emerge from indi-
vidual differences and behaviors. This was opposed to simply focusing on within-level re-
lationships and conflicts, understood as team-level phenomena in most previous research
(Cronin and Bezrukova 2019; Korsgaard et al. 2008). Thus, we build on Korsgaard et al.’s
(2008) theoretical framework to examine the multilevel aspect of intragroup conflict.

Given that one of our study objectives is to scrutinize the dynamics of intragroup conflict,
which is critical but missing in the current research (Cronin and Bezrukova 2019), we thus
extend Korsgaard et al.’s (2008) model to capture the essence of team dynamics by explicitly
including the roles of time and recursive relationships, or feedback loops (see Fig. 1). We
therefore reflect Cronin et al’s (2011) study of team dynamics which suggests considering
two group dynamic features: (a) memory (which is time associated—meaning what happens
next depends on the current conditions) and (b) recursion (which is the possibility that
causal chains feed back upon themselves).

First, team research largely overlooks time (Cronin et al. 2011). Intragroup conflict
could arise over time (Cronin and Bezrukova 2019) through multiple episodes
(Korsgaard et al. 2008). In a longitudinal study utilizing 51 three-person groups, Jehn
and Mannix (2001) concluded, “If we had used a one-time measure of conflict, the re-
sults and their interpretation would have been very different” (p. 248). Korsgaard et al.
(2008) considered the role of time as a future direction for study because the processes
(e.g., behavior and sense making) that lead to conflict represent actions undertaken by
individuals, resulting in the emergence of conflict or its change over time. From a
multilevel perspective, the role of time catalyzes the emergent phenomena to be mani-
fested at a higher level (Kozlowski and Klein 2000). As time unfolds, team interactions
can amplify small changes in individual behaviors or dyadic interactions, which can
cause large changes to manifest as a higher-level collective phenomenon (Kozlowski
and Klein 2000). Therefore, we extend Korsgaard et al’s (2008) model to include a
fourth level—time, which has a critical role and overarches the aforementioned pro-
cesses and multilevel relationships.

Second, conflict change can rely on feedback loops between outcomes and processes
(Cronin and Bezrukova 2019). However, Cronin and Bezrukova (2019) challenged most
conflict research as lacking an articulation of feedback structures. Likewise, Kozlowski
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Fig. 1 A multilevel dynamic model of intragroup conflict. Notes. The model is built on and extended
Korsgaard et al.'s (2008) multilevel model of intragroup conflict
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(2015) argued that team dynamics have largely been treated as static in research
and that one of the reasons why is because the current studies on teams are based
on input-process-out, which is a static model (McGrath 1964) without feedback
loops. Theory (e.g., Pondy 1967), nevertheless, suggests that such recursive relation-
ships do exist. A conflict escalation is a kind of self-reinforcing feedback loop
(Cronin et al. 2011). Korsgaard et al. (2008) acknowledged the importance of re-
cursive relationships but did not depict the explicit relationships in their model, in
keeping with their focus on the multilevel nature of group conflict and in the
interest of parsimony. Therefore, we extend Korsgaard et al’s (2008) model to in-
clude a feedback loop that links team outcomes back to individual behaviors, expli-
citly indicating their recursive relationship. By doing so, we are in line with
suggestions from Ilgen et al. (2005) and Humphrey and Aime (2014). Our extended
model displays a dynamic framework of input-mediator-output-input and empha-
sizes a micro-dynamics-oriented approach with which to comprehend a multilevel
(i.e., individual, dyadic, team-level, and cross-level) and multi-period (i.e., time-
associated) framework.

Fig. 1 shows our overall model. In multilevel antecedents, we focus on functional di-
versity and expertise perception as individual-level antecedents, task context as a
dyadic-level antecedent, and team size as a team-level antecedent of intragroup conflict.
Team members interact intensively while exchanging viewpoints with each other for a
decision-making task, which induces intragroup conflict. As time unfolds, intragroup
conflict interrelates, carries over, and dynamically evolves; intermediate team outcomes
reciprocally influence individual perceptions and behavior. Eventually, a team performs
and reaches its objectives or results, namely decision commitment, decision quality,
and team consensus. Notably, team outcomes, which Korsgaard et al’s (2008) model
did not illustrate, are included in our extended model to reflect the consequences of
intragroup conflict and the recursive linkages.
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The effects of individual-/dyadic—/team-level antecedents on intragroup conflict

Intragroup conflict Intragroup conflict is broadly defined as “the degree to which mem-
bers have real or perceived incompatible goals or interests” (Greer and Dannals 2017:
p- 318). Two of the most researched forms of conflict are task conflict and relationship
conflict (Cronin and Bezrukova 2019; de Wit et al. 2012). Task conflict (Jehn 1995) or
cognitive conflict (Amason 1996) pertains to task-oriented disagreements and debates
over alternatives that are related to a team’s tasks, regarding how work is being done
(Amason and Sapienza 1997). Relationship conflict (Jehn 1995) or affective conflict
(Amason 1996) pertains to interpersonal incompatibilities and tensions with underlying
individual-oriented issues, such as dislike or annoyance (Jehn 1995; Kurtzberg and
Mueller 2005). Jehn (1997) and Bendersky and Hays (2012) introduced the third and
fourth types of conflict—process conflict and status conflict, respectively. Much of the
previous research has focused on team-level conflict arising in contexts such as
decision-making, team projects, and production (de Dreu and Weingart 2003) or has
distinguished among different types of conflict (Korsgaard et al. 2008).

To instantiate our multilevel, dynamic model and apply ABMS to the study, we focus
on two primary types of conflict—task conflict and relationship conflict, in keeping
with parsimony. Task and relationship conflicts have also been the focus of studies in-
vestigating the temporal dynamics of conflict (e.g, Humphrey et al. 2017; Maltarich
et al. 2018). In our ABMS setting, any member can freely exchange ideas with peers,
and all members are equal ex ante. In other words, we assume that there is no concern
about disagreements regarding the logistics of task completion, work delegation, work
arrangements, or members’ relative positions of respect.

Individual-level antecedent Functional diversity—the degree to which members come
from and represent different functional backgrounds (e.g., engineering, sales, or market-
ing)—has been found to promote cognitive diversity and thus task conflict (Lovelace
et al. 2001; Mooney et al. 2007; Pelled et al. 1999). Members from diverse functional
backgrounds possess varied skill sets and approach issues from different viewpoints.
Intragroup conflict may arise when different experiences and views are expressed or
discussed (Pelled et al. 1999). Because task conflict promotes the exchange of ideas,
teams with functional diversity can synthesize diverse viewpoints into well-reasoned de-
cisions (Amason 1996). In fact, Amason (1996) asserted that task conflict is inevitable
in decision-making because executives view environments differently and thus express
varying perspectives.

Although functional diversity can often be recognized as an information resource that
benefits team creativity (van Knippenberg and Hoever 2018) and has a positive effect
on innovation (Camelo-Ordaz et al. 2005), studies show that increased conflict, stem-
ming from functional diversity, inhibits team processes and effectiveness (e.g., Pelled
et al. 1999). It is prone to inducing affective conflict (Cai et al. 2013) and interfering
with the seeking of agreements and strategic consensus among top management teams
(TMTs) (Knight et al. 1999).

When teams possessing functional diversity or differing expertise interacts over time,
the members will create and revise their perceptions of “who knows what” (Wegner
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1987, 1995; Wegner et al. 1985). Gradually, team members’ understandings of “who
knows what” will become more refined and consensual (Lewis and Herndon 2011), im-
plying that expertise within teams is being recognized. Palazzolo et al. (2006) used a
computational simulation and suggested that the initial level of accuracy in expertise
recognition impacts emergent communication. A higher initial level of accuracy of ex-
pertise recognition will result in a higher average communication density. Conse-
quently, familiarity among team members increases through increased team
interactions and communication, enhancing the members’ ability to recognize the right
expertise (Palazzolo et al. 2006).

Once members progressively form a perception of “who knows what” and recognize
the expert(s), the emergence of expert recognition can shift the balance of individual
influence on group decisions in the expert’s favor (Tajeddin et al. 2012). In a study of
laboratory settings, Bonner et al. (2002) showed that teams working on moderately dif-
ficult problems give more weight to input from identified experts in team decision-
making. Therefore, when team members debate task-oriented alternatives from differ-
ent perspectives, the members tend to agree with the recognized experts if a suitable
solution is not obviously found, suggesting that fewer task conflicts will evolve. Thus,
we offer the following hypothesis:

Hypothesis 1: While having more functional diversity will increase task conflict, higher
accuracy of expertise recognition will develop into less task conflict.

Dyadic-level antecedent Task context pertains to the structural influence of how team
members interact. It sets the stage for shaping potential intragroup conflict
(Korsgaard et al. 2008). If a team’s assignment is clear or relatively routine, then
too much debate about a task or specific process will be counterproductive and
interfere with the group’s functioning (Jehn et al. 1999). Additionally, when tasks
are relatively independent, team members can perform individually without much
dyadic or team interactions or communication. This implies that the potential for
stimulating conflict is low (Neck et al. 1996).

Contrarily, when members encounter non-routine, interdependent tasks without clear
goals or with goals incompatible with the members’ interests, team members require
more input from each other to coordinate interdependent tasks. As team members en-
gage in more interactions, debates can be provoked on topics such as their preferences
or objections due to their differing perspectives, which will accordingly induce
intragroup conflict. A meta-analysis by de Dreu and Weingart (2003) showed that the
negative effects of conflict on member satisfaction and team performance are more
pronounced when team tasks are more interdependent.

In a context of team decision-making for which a team’s task is to select, by some
consensus, a preferred alternative (McGrath 1984), members whose ideas on a particu-
lar issue are challenged by others may feel upset, tension, or animosity and will likely
attribute this task-related argument as a personal attack (Guenter et al. 2016; Jehn
1997; Pelled et al. 1999). Thus, decision-making can be deemed as more a quasi-
rational than a fully rational process (Mooney et al. 2007). Hence, we offer the follow-
ing hypothesis:
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Hypothesis 2: In an interdependent decision-making task, dyadic members must inter-

act intensively and exchange viewpoints, which induces intragroup conflict.

Team-level antecedent In addition to the attributes of task context shaping both dyadic
and team interactions, as delineated above, we choose to focus on team size to repre-
sent team-level social context inputs (Korsgaard et al. 2008). Team size is chosen be-
cause it “parsimoniously represents a team’s structural and compositional context”
(Amason and Sapienza 1997: p.499) and is considered part of a team’s characteristics,
structure, and composition (Cohen and Bailey 1997; Gist et al. 1987).

Team size is a key variable that influences team dynamics and performance (Brewer
and Kramer 1986). Several studies have shown that team size is positively associated
with both task and relationship conflict (e.g., Amason and Sapienza 1997; Mooney
et al. 2007). Increased team size provides an opportunity for more information to be
shared and offers the potential to add diverse perspectives to decision-making (van
Knippenberg et al. 2004). Increased team size, however, can bring more divergent feel-
ings, personal goals, or biases linked to social categorization (Tajfel and Turner 1979);
thus, it is difficult for larger teams to communicate, coordinate, and develop cohesion
(e.g., Katzenbach and Smith 1993; Mooney et al. 2007), potentially resulting in more re-
lationship conflict.

Moreover, smaller teams may be able to coordinate or communicate effectively with
a higher communication density (e.g., Michinov and Michinov 2009; Palazzolo et al.
2006). Palazzolo et al. (2006) contended that smaller teams have a higher average com-
munication density than larger teams do; in turn, a higher average communication
density will lead to greater accuracy in expertise recognition over time. In other words,
a team’s size is negatively related to the accuracy of expertise recognition, which is then
negatively associated with task conflict, as argued above. Taking a different view of ex-
pertise recognition associated with team size and conflict, we thus reach the same hy-
pothesis as Amason and Sapienza (1997) and offer the following:

Hypothesis 3: The larger the team size, the more task and relationship conflict will
emerge; the smaller the team size, the less both conflicts will emerge.

Intragroup conflict interrelation and conflict inertia
Regarding how task and relationship conflicts are interrelated, we acknowledge that
these two types of conflict often co-exist and are highly intertwined, with mean-
corrected correlation ranging between 0.54 and 0.84 (de Dreu and Weingart 2003). By
testing seven models of the potential association between two conflicts, Choi and Cho
(2011) supported the view that relationship conflict increases subsequent task conflict
through negative group effect. Still, the majority of research has studied how task con-
flict leads to relationship conflict (e.g., Jehn and Mannix 2001; Mooney et al. 2007;
Parayitam and Dooley 2007; Pelled et al. 1999; Peterson and Behfar 2003; Simons and
Peterson 2000). Therefore, we set the direction of influence from task conflict to rela-
tionship conflict in our computational model.

Few longitudinal studies have emphasized the dynamic nature of intragroup conflict
or studied the patterns of conflict in high-/low-performing teams (Jehn and Mannix
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2001), the degree to which different forms of intragroup conflict perpetuate themselves
(Greer et al. 2008), or the relationships between different types of conflict over time
(Humphrey et al. 2017). However, we argue that empirical evidence has neglected to
theorize on and examine the role of conflict inertia (Cronin and Bezrukova 2019) or
conflict continuity (Jones et al. 2019) in current conflict research.

Inertia, referred to as a factor’s capacity to retain its state over time, is essential to en-
hancing the understanding of conflict dynamics (Cronin and Bezrukova 2019). Inertia
“characterizes how the effects of what has happened in the past are retained and carried
forward to influence the future” (Cronin and Bezrukova 2019: p. 778). The role of conflict
inertia echoes the concept of conflict continuity, suggesting that conflict remains stable at
its given level (Jones et al. 2019). For example, task conflict, at the beginning, may set the
tone for the team and continue to foster openness for debate about the task (Jehn 1997).
Similarly, relationship conflict in the early stages of the team discussion can be retained
and accumulated to negatively lead to more relationship conflict later, creating a vicious
cycle of intragroup conflict. Most longitudinal work, which is largely influenced by con-
ceptualizing and operationalizing intragroup conflict as aggregated to a single point of
time, tends to assume that the conflict that occurs early will naturally carry over to the
next stage to shape the level of conflict incurred later. As such, although “being” existent,
conflict inertia has not explicitly been examined but rather assumed, controlled, or
neglected (Cronin and Bezrukova 2019). Aligned with Cronin and Bezrukova’s (2019)
viewpoint, we believe that precisely capturing conflict inertia can contribute to our under-
standing of the dynamic aspect of intragroup conflict. As a result, the snapshot view of
intragroup conflict can be connected from one point to the next through the effects of
conflict inertia, and a whole series of intragroup conflicts can evolve. Therefore, we
propose the following hypothesis:

Hypothesis 4: Conflict occurring within a team in one time period will carry over to the
next time period, causing conflict inertia.

The effects of intragroup conflict on team-level outcomes
Regarding the effects of conflict upon team functioning, relationship conflict (e.g., de Dreu
and Weingart 2003; Jehn 1995) is generally seen as damaging. Yet, the findings regarding
the effects of task conflict have been mixed. The results have included negative conse-
quences (de Dreu and Weingart 2003), positive consequences (Jehn 1995; Jehn et al. 1999;
Puck and Pregernig 2014), and no significant consequences (de Wit et al. 2012). In an at-
tempt to explain the mixed findings of previous studies, Jehn and Bendersky (2003) repre-
sented a conflict-outcome moderated model from a contingency perspective, whereby the
effects of each type of conflict depend on contextual factors. In a meta-analysis, de Wit
et al. (2012) found that a primary moderator of task conflict and group performance was
the degree to which relationship conflict co-occurred with task conflict. In the context of
team decision-making that represents a series of non-routine tasks, we consider three
team-level outcomes to be critical: decision commitment, decision quality, and team con-
sensus. We specifically delineate the effects of task conflict on these three team outcomes.
Task conflict mainly enhances team performance through constructive discussions
on different viewpoints and increased mutual understanding through which joint
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actions are formed. In debating task-oriented content via frank discussions, task con-
flict enables a “safe” setting for team members to synthesize conflicting alternatives into
a joint decision (Schweiger and Sandberg 1989). Team members become more commit-
ted to the final decision when they freely discuss, share their thoughts, or have the op-
portunity to voice their perspectives (Amason 1996; Erez et al. 1985; Parayitam and
Dooley 2009). In other words, decision commitment is likely to increase when task con-
flict is interpreted as constructive and useful (Olson et al. 2007; Parayitam and Dooley
2009). For similar reasons, task conflict should also enhance decision quality due to the
synthesis of diverse perspectives (Amason 1996). Interestingly, Parayitam and Dooley
(2011) found curvilinear (inverted U-shaped) relationships between cognitive conflict
and decision quality, and between cognitive conflict and decision commitment, imply-
ing that too much task conflict is harmful.

Without decision consensus, even a high-quality proposal will be futile. Although task
conflict can enhance decision consensus by contributing to mutual understanding, we
support Jehn and Mannix’s (2001) view and believe that time can play a critical role in
dissipating the positive side of task conflict in the decision-consensus process. Jehn and
Mannix (2001) demonstrated that high-performing groups have higher levels of task
conflict in the middle of team interactions than at the beginning or end. They argued
that task conflict that occurs too late in a team’s interactions may reduce consensus

and threaten implementation. Therefore, we propose the following hypothesis:

Hypothesis Sa: Teams with higher levels of relationship conflict will have lower levels of
team outcomes in decision commitment, decision quality, and decision consensus.
Hypothesis 5b: Teams with higher levels of task conflict will have higher levels of team
outcomes in both decision commitment and decision quality but a lower level of
decision consensus.

Non-linear development of intragroup conflict

From the multilevel perspective, emergent phenomena originating from lower-level
processes can be conceptualized as two idealized endpoints, namely composition and
compilation forms (Kozlowski and Klein 2000). While composition forms are homoge-
neous, linear, and convergent, compilation forms are heterogeneous, non-linear, and di-
vergent (Kozlowski et al. 2013). As intragroup conflict is deemed to be the experience
between or among members with incompatible goals or interests (Korsgaard et al.
2008), conflict is not always similarly shared. Every team member could have unequal
perceptions and experience (e.g., some members may be more involved in the conflict
while others passively observe it) and contribute differently to the team-level perception
of intragroup conflict (Jones et al. 2019). This suggests that various compositions of
conflict perception may exist within a team over time (Korsgaard et al. 2014). In con-
trast to the mean conflict level (i.e., the aggregate level or composition forms of conflict
in a team), Jehn et al. (2010) used the concept of conflict asymmetry at both the indi-
vidual and team levels to explain how asymmetries in perceptions can influence team
outcomes and individual satisfaction. In this sense, intragroup conflict can be better de-
scribed as emerging through a compilation process (Greer and Dannals 2017; Kors-
gaard et al. 2008).
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Given that teams are living and adaptive systems, dyadic/team interactions can dy-
namically interplay within and across the individual, dyadic, and team levels to form
intragroup conflicts and affect team outcomes accordingly (Korsgaard et al. 2008). As
“change is both the result of a process and a process itself” (Cronin et al. 2011: p.577),
intermediate team outcomes can reciprocally influence individual perceptions and be-
haviors. As a result, the compilation forms of intragroup conflict can emerge, develop
at different rates, and evolve and devolve with respect to the dynamics of team interac-
tions over time. This implies that the development of intragroup conflict is not fixed
but rather uniquely variable at any point of time. Thus, we hypothesize the following:

Hypothesis 6: The development of intragroup conflict is not stable, and it fluctuates in
various non-linear forms.

Methods

Agent-based modeling and simulation

We built an ABMS to yield a multilevel and dynamic model of intragroup conflict in
the context of small team decision-making. Researchers from a variety of disciplines
are recognizing and using ABMS, a bottom-up computational technique, to study a
range of emergent behaviors and phenomena (Hughes et al. 2012) and to simulate dy-
namic large-scale, and complicated systems, such as in organizational behavior (Abar
et al. 2017). Through building three core blocks into the ABMS—contexts (e.g., tasks,
social networks or organizational structures), agents (e.g., individuals or groups), and
interactions (e.g., self-governing or adaptive behavior due to learning from others)—the
ABMS can simulate generative outcomes to yield higher-level and non-linear phenom-
ena to meet the research purposes (Billari et al. 2006).

Essentially, the philosophy of ABMS, starting with modeling individual agents for emer-
gent phenomena to be manifested at a higher level, is aligned with the core concept of the
multilevel perspective (Kozlowski and Klein 2000). While the emergence process is rarely
examined directly but rather inferred based on cross-sectional data (Kozlowski 2015),
ABMS offers advantages over traditional research designs for capturing emergence. By
modeling simple behavioral rules (i.e., through a set of mathematical equations and logic)
originating from a lower level of individuals, ABMS helps to directly trace the non-linear
development, and to elaborate why/how a target phenomenon emerges and evolves at a
higher level. By creating a theoretically-based model, ABMS allows researchers to system-
atically vary a great number of built-in parameters/assumptions operating under different
scenarios, namely unconstrained simulations, that are challenging to proceed with using
traditional approaches (e.g., field studies and lab experiments) (Davis et al. 2007). Add-
itionally, when building an ABMS, most researchers are required to have already consid-
ered the time factor (e.g., as a proxy for days, months, years, or any virtual periods) and
explored the development of research interest over time. Clearly, ABMS also has potential
limitations, such as the difficulty of identifying the correct balance between simplicity and
complexity (Smith and Conrey 2007), the issue of external validation (Davis et al. 2007;
Hughes et al. 2012), or making false assumptions in modeling (Davis et al. 2007).

Although the ABMS method can incorporate all kinds of non-linear or co-evolved re-
lationships among individuals, teams, and environments, we followed Smith and
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Conrey’s (2007) recommendation of the so-called KISS (keep it simple, stupid)
principle, based on the belief that “the most interesting analytical results are obtained
when simple micro-level dynamics produce complex patterns at the macro-level” (Bill-
ari et al. 2006: p. 4). We used the ABMS-NetLogo platform (Wilensky 1999) available
at ccl.northwestern.edu/netlogo.

Model description

Contexts. We modeled a small team working together to execute a series of decision-
making tasks (see Table 1), which required the team members to reach a team consen-
sus about a certain solution with no demonstrably right answer (McGrath 1984). The
assignment was defined as a problem set with 10 problem aspects (an arbitrary value).
In each round of discussion for decision-making, members were required to evaluate
individual proposals against the elaborated one and make a joint decision for each
problem aspect. After 20 rounds of discussion (an arbitrary value, as a proxy for one
meeting session), we assumed that team members would have had sufficient interac-
tions through elaboration and evaluation that would potentially evoke individual-/
dyadic-/team-level task and relationship conflicts that would impact team outcomes.
Progressively, certain levels of decision commitment, decision quality, and team con-
sensus could be reached.

We further considered the effect of time on intragroup conflict. After 10 rounds (i.e.,
representing the midpoint of a meeting), we reflected on the influence of time on

Table 1 The computational model of intragroup conflict for small team decision-making

A proposer’s processes

1. Identify a problem aspect
2. Present own proposal to the identified problem aspect

Other members' processes

3. Evaluate own proposal to the identified problem aspect against the presented one
a. If the proposer is recognized as a subject expert, go to Step 4a
b. If both proposal discrepancy is less than 0.5 (an arbitrary value) and the perceived level of the
proposer's expertise is higher than own expertise, go to Step 4a
c. If none of above, go to Step 4b
4. Dyadic interactions due to the outcome of Step 3
a. Support the presented proposal and do not evoke any task conflict, go to Step 6
b. Reject the presented proposal and evoke a task conflict between the proposer and the evaluator, go to
Step 6
5. Dyadic interactions due to the outcome of Step 6
a. If the presented proposal is supported jointly, members (except the proposer) adjust individual
proposals towards the supported proposal and upgrade the perceived level of the proposer's expertise,
go to Step 7
b. If a presented proposal is rejected jointly, team members downgrade the perceived level of the
proposer's expertise, go to Step 7

Team processes

6. Make a team census decision whether or not to support the presented proposal to the identified problem
aspect
a. If more than half of members opt for the proposal, a team will jointly support the presented proposal to

the identified problem aspect, go to Step 5a

b. If less than half of members opt for the proposal, a team will jointly reject the presented proposal to
the identified problem aspect, go to Step 5b

7. Continue the next problem aspect, go to Step 1

8. Finish a round of discussion if 10 problem aspects are all covered

9. Finish a decision-making task after 20 rounds of team discussion
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conflict (Kurtzberg and Mueller 2005) and applied a decayed function to the level of
intragroup conflict. In practice, a team may spend hours intensively debating several
options. After a harsh discussion, a pleasant social gathering such as a coffee break can
alleviate stressfully emotional experiences during the session and allow the team atmos-

phere to become lively again in the next session.

Agents. We defined agents (i.e., team members, in our study) as possessing three char-
acteristics: (a) individual proposals for 10 problem aspects; (b) a structure of expertise
recognition, which is similar to the transactive memory structure (Wegner 1987), or a
perception of “who knows what,” including a self-directory and an others-directory;
and (c) job-related knowledge, skills, and attitudes (KSAs) for each of the 10 problem
aspects. We operationalized functional diversity in terms of the deviations of individual
proposals on 10 problem aspects, to reflect differences in members’ beliefs and prefer-
ences about the assignment options. Characteristics (a) and (b) were adjusted according
to the consequent interactions. Characteristic (c) is a fixed value used to determine
who the absolute experts are for the 10 problem aspects. The value is later used to
compare the final structure of expertise recognition and to compute the accuracy level
of expertise recognition (described later).

Each member has a proposal about how he/she views the 10 problem aspects. Ini-
tially, individual proposals are set as a normal distribution function with a mean of 0.5
and a standard deviation that varies in one of three conditions (i.e., high/medium/low
scale) and are updated according to team interactions. For example, if a greater number
of members supports a proposal for a specific aspect, the members (except the pro-
poser) will adjust their individual proposals to move toward the supported proposal by
0.1 in scale (an arbitrary value). However, the individual proposals will remain un-
changed if a team consensus cannot be reached for the specific proposal.

As defined by Wegner et al. (1985), members update their individual perception of
“who knows what” through interactions with others. We modeled that members will
update their perceptions of the specific proposer depending on whether the proposal is
jointly supported. For example, if most members support an elaborated proposal for a
specific problem aspect, the members will upgrade the perception directory of the spe-
cific proposer by 0.05 in scale (an arbitrary value) and downgrade their self-directory by
a 0.05 scale (an arbitrary value).

Interactions. We integrated two levels of interactions: (a) dyadic interactions and (b)
team interactions. In the beginning of each round, a member was randomly assigned to
elaborate on his/her proposal to a specific problem aspect for the other members. The
other members were to generate dyadic interactions with the proposer. The partici-
pants compared the variance of the elaborated proposal and then judged whether or
not to support the specific proposal according to the degree of their proposal discrep-
ancy and the perception of their own and the proposer’s relative expertise. Because task
conflict is defined as disagreements about task-oriented issues such as appropriate
choices of alternative options (Jehn 1995), dyadic interactions and sense-making pro-
cesses can induce task conflict, which can be accumulated between dyadic members

over a discussion.
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For team-level interactions, a specific proposal was then evaluated by following the
consensus approach (McGrath 1984) to decide on joint support or rejection of the elab-
orated proposal. According to the outcome of the team consensus, the intermediate re-
sult reciprocally influenced each member; members adjusted their individual proposals
and their perceptions of expertise as delineated above. Then, the next problem aspect
was selected, and the same processes were repeated. A round of team discussions was
deemed completed after 10 problem aspects were elaborated and evaluated. In total, 20
rounds of team decision-making were designated.

After each round of decision-making, we measured the team-level task conflict by
averaging the individually accumulated number of task conflicts. We posited that a
member would have sufficient interactions with other members during the rounds of
team discussion and that individually accumulated task conflict was an indicator of
how each member evaluated the team-level task conflict.

Regarding team-level relationship conflict, we aligned with most prior research to de-
fine an influence from task conflict to relationship conflict. In the computational
model, we integrated a signature study by Simons and Peterson (2000) in which
intragroup trust moderated the relationship between task conflict and relationship con-
flict. In their model, task conflict, intragroup trust, and task conflictxintragroup trust
had significant effects on relationship conflict, with b-coefficients of 0.52, - 0.35, and —
0.10, respectively. Following Aiken and West’s (1991) process, we constructed a regres-
sion line [also illustrated by Simons and Peterson (2000)] and computed team-level re-
lationship conflict accordingly by assuming the same level of intragroup trust (M=
29.64, SD = 3.18) in our computational small teams.

Procedures
Based on an experimental approach, we systematically examined the effects of individ-
ual-/dyadic-/team-level antecedents on intragroup conflict and the resultant team func-
tioning. The approach consisted of three scenarios of initial deviation among individual
proposals (i.e., representing the individual functional diversity: high/medium/low scale,
0.5, 0.3, and 0.1, respectively) times three scenarios of expertise recognition (high/
medium/low scale, 0.75, 0.5, and 0.25, respectively) times three scenarios of small team
size (three, five, and seven members) times three scenarios of intragroup trust (one
standard deviation below/the same as/above mean scale, namely - 1, 0, and 1). We var-
ied the scenarios to create 81 total conditions (i.e.,, 3 x 3 x 3 x 3 =81 conditions). Al-
though computer simulation can be any size, we ran 30 simulations for each condition.
The results revealed enough similarity to indicate that no additional runs would be pro-
ductive, and having a sample size of 30 is considered sufficient for the central limit the-
orem to hold. Designing such a scope with conventional experimental approaches
would be very challenging. Nevertheless, direct investigation through the use of a com-
putational model and simulations is a valuable method (Kozlowski and Chao 2012).
Based on the findings of the extant literature as well as our professional judgment,
we made necessary assumptions to set the stage and define the model logic and then
allowed the team members to adapt to the changes as the simulations unfolded. The
key variables, processes, assumptions, and parameters of the computational model can
be found in Table 2.
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Outcome measurements

We measured three team outcomes: decision commitment, decision quality, and team
consensus in the final round (i.e., when time steps = 20). First, we combined the re-
search findings by Parayitam and Dooley (2009) and the ABM-generated outcomes (i.e.,
the magnitude of team-level task and relationship conflict) to compute the decision
commitment. Parayitam and Dooley (2009) surveyed 980 hospitals and investigated the
interplay between two types of conflict and two types of trust as well as the associated
impacts on decision-making. Task conflict and relationship conflict were found to have
significant effects on decision commitment, with standardized regression coefficients of
0.63 and - 0.15. Second, we operationalized decision quality in terms of the final accur-
acy of expertise recognition, employing the rationale that the higher the accuracy in
identifying the right expertise for a specific problem, the better the decision quality will
be. The final accuracy of expertise recognition was computed as the percentage of the
number of perceived experts (i.e., based on the collective perception after 20 rounds of
interactions) correctly matching the absolute experts [i.e., based on the individuals’
characteristics (c)] out of 10 problem aspects. For example, a 50% recognition accuracy
in the final round meant that five experts were correctly identified out of 10 problem
aspects due to their having the highest level of KSAs for the respective problem aspects.
Third, the decision consensus was computed as the total number of supported pro-
posals (out of 10 problem aspects) in the range of 0 to 10.

Results

Table 3 represents the descriptive statistics and correlations for all of the study vari-
ables. The path relationships within the research model were analyzed with structural
equation modeling (SEM) using the R lavaan package. The results of the SEM are
shown in Fig. 2. The goodness-of-fit statistics indicated a good fitting, SRMR = 0.02,
AGFI =0.93, GFI =0.97, CFI =0.97, TLI = 0.94. The model also had sufficient explana-
tory power, as it explained 89% of the variance in decision commitment, 38% of the
variance in the final accuracy of expertise recognition (i.e., decision quality), and 28% of
the variance in decision consensus.

Hypothesis 1 predicted that higher functional diversity would increase task conflict
yet higher accuracy of expertise recognition would develop into less task conflict. As
shown in Fig. 2, the relationship between the initial deviation of individual proposals
and task conflict was positive and significant (5 = 0.79). However, the initial accuracy of
expertise recognition had a significant negative relationship with task conflict (8= -
0.18). Thus, Hypothesis 1 was supported.

From the perspective of how team size affects expert recognition and the resultant ef-
fects on conflict, Hypothesis 3 predicted that a larger (smaller) team size would in-
crease (decrease) both types of conflict. Fig. 2 shows a significant positive relationship
between team size and task conflict (5= 0.18). However, we did not find support for
team size’s relationship with relationship conflict.

Hypothesis 4 predicted that both task and relationship conflict occurring during one
time period would carry over to subsequent time periods, causing conflict inertia. As
shown in Fig. 2, task conflict at round 5 was significantly related to task conflict at
round 15 (B = 0.54), and relationship conflict at round 5 was significantly related to re-
lationship conflict at round 15 (8 = 0.20). The results indicated that over time, task
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Table 2 The summary of key model variables/processes, assumptions and corresponding

parameters in ABMS

Model variables/Processes

Assumptions

Corresponding parameters in ABMS

1. Members

1.1 A set of individual proposals
to 10 problem aspects of a task

1.2 A set of expertise

perception of “who knows

what,” including self- and
others-perception

1.3 A set of job-related
knowledge, skills and
attitudes (KSAs) to 10
aspects of a task

2. Dyadic interactions

2.1 Proposal evaluation

3. Team interactions

3.1 Problem aspect
identification

3.2 Proposal elaboration

3.3 Team consensus

34 Intragroup conflict

Members possess a set of initial
proposals to 10 problem aspects

and update their proposals according
to the temporal outcome of team
consensus due to the feedback loop

Members possess a set of initial
expertise perception of “who knows
what” (Wegner 1987) and update
their perception according to the
temporal outcome of team
consensus due to the feedback loop

Member possess a set of fixed job-
related KSAs to 10 problem aspects

Members compare own proposals
against the presented one and evoke
dyadic task/relationship conflict if
there exists a disagreement about
the proposals or the perception of
expertise

In each round of discussion, 10
problem aspects of a task are
identified one by one

For each problem aspect, a team
randomly assigns a member to
elaborate his/her proposal to the
identified problem aspect

Team decision-making process
follows the consensus approach
(McGrath 1984) to determine a joint
decision whether or not to support
the presented proposal to the
specific problem aspect

Intragroup conflict originates from
lower-level processes and manifests
across levels to make an impact on
team functioning (Korsgaard

et al. 2008; Kozlowski and

Klein 2000)

An initial normal distribution function
with the mean of 0.5 and a standard
deviation in one of three scenarios
(high/medium/low scale, namely a
0.5/0.3/0.1 standard deviation) to
represent functional diversity

Random variables between 0 and 1;
the higher the value, the higher
perception of expertise

The initial accuracy of expertise
recognition in one of three scenarios
(high/medium/low scale, namely
75%/50%/25%) to represent expertise
perception

Random variables between 1 and 100;
the higher the value, the higher KSAs
to a problem aspect.

The variables used to determine who
the absolute experts are for the 10
problem aspects

Members (except the proposer)
compare the variance between own
proposal and the presented one
Members opt to support or reject the
presented proposal depending on the
proposal discrepancy (< 0.5) and the
relative levels of perceived expertise
to the specific problem aspect

If members do not support the
presented proposal, dyadic task
conflict as well as relationship
conflict will be evoked

In each round of discussion, a team
identifies 10 problem aspects one
by one

In total, 10 problem aspects of a
task are identified in each round

A team member is randomly assigned
to present his/her proposal to the
identified problem aspect for others’
evaluation (as described in 2.1)

A team will support the presented
proposal to the specific problem
aspect if more than half of members
opt for the proposal (due to dyadic
interactions as described in 2.1)

A team will reject the presented
proposal to the specific problem
aspect if less than half of members
opt for the proposal (due to dyadic
interactions as described in 2.1)

In each round of discussion, the
magnitude of team-level task conflict
is measured by averaging individually
accumulated number of task conflicts
due to dyadic interactions, and
divided by the maximum number

of possible task conflicts

The relationship of intragroup task

Page 15 of 26
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Table 2 The summary of key model variables/processes, assumptions and corresponding
parameters in ABMS (Continued)

Model variables/Processes Assumptions Corresponding parameters in ABMS

conflict, intragroup trust and
intragroup relationship conflict
follows the study by Simons and
Peterson (2000) and the magnitude
of team-level relationship conflict is
then computed accordingly

4. Team outcomes

4.1 Decision commitment Decision commitment is one The relationship of intragroup task
of key criteria to measure the conflict, relationship conflict, and
success of team decision-making decision commitment follows the

study by Parayitam and Dooley (2009)
and the magnitude of decision
commitment is then computed
accordingly in the final round of
discussion (i.e, when time steps = 20)

4.2 Decision quality Decision quality is one of key Operationalized in terms of the final
criteria to measure the success accuracy of expertise recognition
of team decision-making Measured as the percentage of the

number of perceived experts correctly
matching to the absolute experts out
of 10 problem aspects in the final
round

The value in the range of 0% to

100%; the higher the value, the higher
decision quality

4.3 Decision consensus Decision consensus is one Measured as the total number of
of key criteria to measure the supported proposals (out of 10
success of team decision-making problem aspects) in the final round

The value in the range of 0 to 10;
the higher the value, the higher
decision consensus

conflict was more stable than relationship conflict. Thus, the results supported Hypoth-
esis 4. Within the same decision-making round, task conflict was modeled to influence
relationship conflict, following the study by Simons and Peterson (2000).

Hypothesis 5 predicted that higher levels of relationship conflict would have negative
effects on team outcomes and that higher levels of task conflict can result in higher
levels of team outcomes in decision commitment and decision quality but not decision
consensus. Although we did not find support for Hypothesis 5a about the effect of rela-
tionship conflict on decision quality (i.e., the final accuracy of expertise recognition) or
on decision consensus, there was partial support for Hypothesis 5b about the relation-
ship between task conflict and team outcomes. As shown in Fig. 2, the relationship be-
tween task conflict and decision commitment was positive and significant (5 =0.98), as
we modeled it based on the research outcomes by Parayitam and Dooley (2009), but
contrary to our prediction, task conflict was negatively related to decision quality. The
relationship between task conflict and decision consensus (= -0.35) was also nega-
tively significant.

We then examined Hypothesis 2, which stated that intragroup conflict can be in-
duced in an interdependent task, such as team decision-making. Fig. 3 clearly demon-
strates that once dyadic members started to interact, such as by comparing the
discrepancies between dyadic proposals and the perceptions of relative expertise,
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Fig. 2 Path analysis results.Notes. ** p < 0.01; dotted lines represent the relationship analysis defined based
on the literature findings

intragroup conflict emerged across levels and unfolded over time. The results provided
support for Hypothesis 2.

Hypothesis 6 posited the non-linear development of intragroup conflict over time.
Fig. 3 shows two examples of non-linear development due to different individual char-
acteristics and dyadic/team interactions across levels over time. One would expect that
as the diversity of individual proposals varies further or when both the initial recogni-
tion of expertise and trust are low, teams may confront more task conflict, which would
then induce more relationship conflict, implying that both types of conflict emerge and
escalate over time [see Fig. 3(a)]. Alternatively, it can be the case that when most of the
individual proposals initially share a certain degree of commonality or when the level of
expertise recognition and trust are higher, the evolution of conflict can be moderately
converged over time [see Fig. 3(b)]. Moreover, Fig. 4 shows another aspect of the non-
linear development of intragroup conflict and further addresses an operational issue of
inadequate sampling rates (Kozlowski 2015). As the evolution of conflict is unstable
and fluctuates in non-linear forms, it is inadequate to simply project the changes to
conflict phenomena based on a one-time measurement. In the case of only sampling at

Task conflict

5

Task conflict

‘/ Relationship conflict

Intragroup conflict

o

Relationship conflict

Intragroup conflict
m

0 5 10 15 20 0 5 10 15 20
Elapsed periods Elapsed periods
(a) The initial deviation of individual proposals (= 0.50); the initial (b) The initial deviation of individual proposals (= 0.30); the initial
accuracy of expertise recognition (= 0.25); the intragroup trust (= one accuracy of expertise recognition (= 0.5); the intragroup trust (= one
standard deviation below) standard deviation above)

Fig. 3 The non-linear development of two types of intragroup conflict over time Notes. In the scenario of
team size (= five members)
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points A and B (e.g., two experiments conducting in a multi-sectional approach), re-
searchers may wrongly conclude that the level of intragroup conflict remained the same
over time and neglect rich information, such as downward and upward trends or a
non-linear development of conflict, as shown in Fig. 4. These results provided strong
support for Hypothesis 6.

Discussion

Contributions

First, our model extends Korsgaard et al.’s (2008) original model and explicitly features
the dynamics of intragroup conflict by integrating two important aspects: the role of
time and the recursive relationship. To extend Korsgaard et al.’s model, we position a
fourth element, time, which overarches both the processes and the multilevel relation-
ships contributing to the emergence and development of intragroup conflict. Highlight-
ing the recursive relationship by linking the team outcomes back to individual behavior
reflects the endogenous change of conflict (Cronin and Bezrukova 2019). As a result,
we present intragroup conflict as reflecting the dynamic processes that emerge at the
team level, instead of relying on static events or team-level constructions at the onset
of the team’s formation.

We further extend the previous research by paying greater attention to the multilevel
and dynamic aspects of intragroup conflict. In a highly cited study based on a sample
of 45 teams, Pelled et al. (1999) presented an integrative model of the relationships
among diversity, conflict, and performance. However, we argue that their approach
(e.g., the measurement of constructs primarily through questionnaire items) might be
unable to fully capture the nature of conflict. Following Korsgaard et al. (2008), we view
intragroup conflict as emerging and manifesting at higher levels of analysis. The other
strength of our model is that we examine the dynamics of intragroup conflict and its
evolution over time (see Fig. 3). By doing so, we acknowledge that teams are complex
interactive entities, which echoes the calls from scholars to study team dynamics from

10

Task conflict

0 2 4 6 8 10 12 14 16 18 20
Elapsed periods

Fig. 4 The evolution of task conflict over time Notes. Assuming that at two periods of time A and B, the
level of conflict was measured and a linear trend was projected; in the condition of team size (= seven
members); the initial accuracy of expertise recognition (= 0.25); and the initial deviation of individual
proposals (= 0.5)
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longitudinal and non-linear perspectives (e.g., Cronin et al. 2011; Humphrey and Aime
2014; Kozlowski 2015) and to study the dynamics of intragroup conflict from a multi-
level perspective (e.g., Korsgaard et al. 2008).

Second, we instantiate the extended model in a business-relevant context of a small
team making a decision. We build the first computational model to connect the indi-
vidual-/dyadic-/team-level antecedents to interactive processes, two primary types of
intragroup conflict, and three team outcomes; we further conduct simulations and
analyze the model’s results accordingly. The model explicitly includes a feedback loop
indicating, for example, that an intermediate perception of expert recognition could in-
fluence the social interactions in the next round of the decision-making process. Fur-
thermore, unlike previous studies using a single time-point design, we directly address
the time-sensitive nature of conflict by making team members engage in a series of
decision-making processes. In our study context, team members were required to dis-
cuss 10 problem aspects in 20 rounds of decision-making. Such a dynamic approach
opens new doors for studying conflict evolution and its associated effects on decision-
making via temporally based new constructs, such as the frequency or duration of con-
flict (Cronin and Bezrukova 2019).

Third, our results demonstrate multilevel and dynamic aspects of intragroup conflict.
Our path model (see Fig. 2) supports the hypotheses that connect the effects of individ-
ual-/dyadic-/team-level antecedents on intragroup conflict. It displays the paradox of
task conflict. For example, on one hand, task conflict at time 15 had a strong, positive
relationship with decision commitment (5 = 0.98). On the other hand, task conflict had
a significantly negative relationship with decision consensus (8 = -0.35). This implies
that although task-related debates are necessary to allow members to voice their view-
points and thus enhance decision commitment, a well-rounded proposal becomes void
without team consensus. As shown by Jehn and Mannix (2001), in high-performing
teams, a moderate level of task conflict at the midpoint of group interactions encour-
ages needed discussions; task conflict that occurs too late may reduce consensus. More-
over, consistent with a previous study (Knight et al. 1999), our results indicate that in
addition to being mediated by intragroup conflict, functional diversity is negatively re-
lated to decision consensus (8 = — 0.20).

To provide evidence of the dynamic aspect of conflict evolution, the results offer a granu-
lar view of intragroup conflict with a visualized presentation, such as a non-linear develop-
ment of conflict convergence or escalation (see Fig. 3). Moreover, the analysis supports our
argument that due to conflict inertia, intragroup conflict that occurs within a team at one
time period will carry over to subsequent time periods. It sounds obvious, but this is a fact
often ignored by scholars in assuming the dynamics of phenomena. We explicitly
hypothesize and examine conflict inertia. The results indicate that task conflict was more
stable than relationship conflict over time, consistent with other research (Jones et al. 2019;
Maltarich et al. 2018); however, research does not discuss the effects of conflict inertia.

Fourth, our study attests to the advantage of applying a direct quantitative method,
largely signified by ABMS, to capture and understand the phenomena’s dynamics
(Kozlowski and Chao 2012; Kozlowski et al. 2013). Our results provide visualized and
traceable evidence of non-linear changes in conflict. Considering a similar scale of
study deployed with traditional techniques (e.g., an experiment of 81 conditions to
analyze intragroup conflict in field studies or lab experiments), the data collection and
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processing in multi-period research can become unmanageable (Humphrey and Aime
2014).

In Fig. 4, our results clearly confirm a troublesome issue: If one measures the levels of
task or relationship conflict in a cross-sectional approach that is, for example, not aligned
with the fluctuations of a phenomenon of interest and that only measures two widely
spaced events, one would be unable to precisely capture the process shift and may make
conclusions with compromised or opposite interpretations (Kozlowski 2015). The oper-
ational issue of inadequate sampling rates can become more pronounced as more scholars
urge longitudinal studies and the incorporation of a conceptual consideration of the time
construct when developing a theory or measurement (e.g., Kozlowski 2015).

Computer simulation is recognized as a third way of conducting science (Axelrod
1997), in addition to theoretical analysis (i.e., a deduction approach) and empirical ana-
lysis (i.e., an induction approach). ABMS, as one type of computer simulation, allows
the simulations to generate rather than deduce the consequences of these processes
(Harrison et al. 2007). Nevertheless, despite the contrasting conceptions between com-
putational methodology and traditional techniques, in most cases, both can be comple-
mentary (Hughes et al. 2012; Smith and Conrey 2007) and integrated into research
designs (Kozlowski et al. 2013). Our study offers a promising alternative to move the
research further toward integrating ABMS with the extant studies to yield an integral
model of intragroup conflict (see Fig. 5).

Practical implications

Due to the compilation process of intragroup conflict originating from a lower
level of individuals, managers should realize that any subtle change (e.g., changes
to membership expertise or team size) or a change in just one team member’s be-
havior could trigger another transition or fluctuation of intragroup conflict, which
can then reach another dynamic equilibrium over time. To underscore the dynamic
aspect of conflict, we have also shown the non-linear development of intragroup
conflict. We suggest that managers first identify whether dyadic members are
already experiencing a certain level of conflict and manage it actively upfront. Jehn
et al. (2013) developed a model for conflict escalation showing that an interper-
sonal and dyadic conflict can spread to other members and infect all of the team
members over time through a process of conflict contagion. Early managerial inter-
vention into dyadic conflicts or short-term disagreements will better resolve and
benefit the team’s functioning before other team members can be infected and the
conflict escalates into a full-blown team conflict (Jehn et al. 2013), or before the
conflict is retained in a team and influences subsequent conflicts (e.g., Humphrey
et al. 2017). When team discussion becomes overheated, a period of separation to
allow team members a break may be a wise strategy for managers to avoid escalat-
ing intragroup conflict [see Fig. 3 (a)].

In sum, as today’s workforce becomes more diverse and mobile in complex business
environments (e.g., with members equipped with differing expertise moving in and out
of project teams), managers need to consider a new set of questions about how to
maximize the upside potential of a highly diverse workforce while minimizing the

downside risks in arousing intragroup conflicts. Furthermore, conflict management can
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. Sense Making/ Team
Inputs Behavior Conflict Outcomes
A partial results (e.g., the team-
level relationship conflict) are
Team directly measured based on the
Level literature findings® with the
inputs coming from ABMS
L
i
Dyadic . . g
Level The main logic and the associated
assumptions are summarized in Tables 1
and 2; the results are generated from ABMS
Individual
Level
Time
Level
Fig. 5 An integral approach of combining ABMS with literature findings. Notes. “The studies by Simons and
Peterson (2000) and Parayitam and Dooley (2009)

become even harder in a global setting across cultural differences or geographic disper-
sion. For example, Furumo (2009) found that conflict is more likely to arise in virtual
teams, while Stark and Bierly I1I(2009) found that the extent of virtualness worsens the
negative effect of relationship conflict on team member satisfaction.

Limitations and future research directions

One central limitation of this study is that the validity and generalizability of ABMS to
represent a theoretical model depend on the assumptions built into the model (Davis
et al. 2007; Hughes et al. 2012). Consequently, the interpretations are limited to the as-
sumptions and parameters embedded within the computational model. Different as-
sumptions or parameters, such as implementing other team processes for decision-
making or constructing different formulas to define the complex relationship between a
task and relationship conflict as well as related effects on team outcomes, may produce
different results and interpretations. In this study, we adhere to the KISS principle and
conceptual parsimony to model the most fundamental processes of intragroup conflict.
However, the computational model and simulations may not present all of the complex
conditions of intragroup conflict in actual teams or workplaces.

Another limitation of this study is that we directly applied the outcomes of two stud-
ies (Parayitam and Dooley 2009; Simons and Peterson 2000), which used two different
conflict scales, to compute intragroup conflict, and integrated it into our computational
model. Specifically, we defined the relationship between a task and relationship conflict
based on the study by Simons and Peterson (2000) and their effects on decision com-
mitment based on the study by Parayitam and Dooley (2009), rather than allowing
team-level relationship conflict to emerge and develop over time in our model. By
doing so, the method may have introduced further constraints to the study (e.g., re-
garding the accuracy of team-level relationship conflict). This may be the reason that
there are no obvious relationships between relationship conflict and either cross-level
antecedences or team outcomes. Nevertheless, we see the benefits of the integral ap-
proach, and to our best knowledge, we are the first to demonstrate a promising
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methodology of synthesizing ABMS with the relevant literature in studying intragroup
conflict in team decision-making. Furthermore, given that our main goal was to de-
velop a dynamic multilevel model and apply it in a certain business context, we do not
intend to include an exhaustive list of cross-level antecedents to conflict or all potential
directions of intragroup conflict interrelations.

There are several promising areas in need of future research. First, built on our study,
one direction is to continue to carry on Davis et al.’s (2007) roadmap of virtual experi-
mentation to build a novel theory. Davis et al. (2007) offered several approaches for ef-
fective simulation: (a) varying the values of constructs that were held constant in the
initial stage, (b) unpacking key theoretical constructs, (c) varying assumptions, and (d)
adding new features to the computational presentation. In addition, a final step of val-
idating the model with empirical data (Davis et al. 2007) could be promising.

Second, as global teams with mixed nationalities as well as cross-country collabora-
tions become common, examining and including the impacts of cultural differences is
another promising direction for future research. For example, Qian et al. (2013) sur-
veyed the chief executive officers and chief technology officers of 122 Chinese firms
and did not find that TMTSs functional diversity was associated with cognitive or
affective conflict. They argued that because harmony is emphasized in China, there is
more room for top managers to appreciate and accommodate each other’s unique func-
tional backgrounds in a non-hostile situation. We deem that cultural perspectives can
influence the assumptions and parameters in the computational model and trigger a
different mechanism of intragroup conflict through which to influence team
functioning.

Conclusions

Understanding intragroup conflict and ways to better manage it is critical to team func-
tioning. Inspired by a multilevel view of intragroup conflict (Korsgaard et al. 2008) and
studies of team dynamics (Cronin and Bezrukova 2019; Cronin et al. 2011; Humphrey
and Aime 2014), we extended Korsgaard et al’s (2008) original model to encompass
both the multilevel and dynamic aspects of intragroup conflict. By applying ABMS, we
examined the emergence and development of intragroup conflict and its effects on
team decision-making. Our integrative model and computational simulations helped to
unpack the black box of intragroup conflict and to display the non-linear evolution of
intragroup conflict. It is unlikely that we can fully explore the complex relationships
among individual-/dyadic-/team-level antecedents, team social interactions, the evolu-
tion of intragroup conflict over time, or team outcomes unless these conditions can be
systematically investigated through an aligned set of lenses: specifically, a concerted
theory, novel measurement, and rigid analysis.
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