
     

 

 

The Effect of Group Level Factors on Affective Convergence in Teams:  

An agent Based Model  

 

 

 

by 

 

 

Chaunette Marie Small 

 

Bachelor of Arts 

Psychology 

University of Central Florida 

2006 

 

Master of Science 

Industrial/Organizational Psychology 

Florida Institute of Technology 

2008 

 

 

 

 

A dissertation  

Submitted to the College of Psychology and Liberal Arts 

 at Florida Institute of Technology 

In partial fulfillment of the requirements 

for the degree of 

 

 

 

Doctorate of Philosophy 

in 

Industrial/Organizational Psychology 

 

 

 

 

Melbourne, Florida 

May 2014 

 



     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2014 Chaunette Marie Small 

All Rights Reserved 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The author grants permission to make single copies _______________________



     

 

 

We the undersigned committee hereby recommends that the attached document be 

accepted as fulfilling in part the requirements for the degree of Doctor of 

Philosophy in Industrial/Organizational Psychology. 

 

“The Effect of Group Level Factors on Affective Convergence in Teams:  

An Agent Based Model” 

a dissertation by Chaunette Marie Small 

 

 

 

 

 

_____________________________________ 

Erin Richard, Ph.D. 

Associate Professor, Industrial Organizational Psychology, School of Psychology 

Dissertation Advisor 

 

 

_____________________________________ 

Mary Beth Kenkel, Ph.D. 

Dean, College of Psychology and Liberal Arts 

 

 

______________________________________ 

Patrick Converse, Ph.D. 

Associate Professor, Industrial Organizational Psychology, School of Psychology 

 

 

______________________________________ 

Richard Griffith, Ph.D. 

Professor, Industrial Organizational Psychology, School of Psychology 

 

 

_______________________________________ 

John Deaton, Ph.D. 

Director of Research and Chair, Human Factors Program, College of Aeronautics 



     

iii 

 

 

Abstract 

 

The Effect of Group Level Factors on Affective Convergence in Teams:  

An Agent Based Model 

by 

Chaunette Marie Small 

Major Advisor: Erin Richard, Ph.D. 

 

Previous research supports the idea that affective convergence occurs in teams. The 

phenomenon of group affect has been well documented, however the group level 

conditions through which affective convergence emerges has received very little 

research. The current study helps to fill this gap by using agent-based modeling to 

examine affective convergence under varying group conditions. Agent-based 

modeling is a recently developed approach to research that uses the power of 

computers to model individual level behaviors and examine group level emergent 

constructs. The current study examined display rule presence, display rule breadth, 

social influence, interdependence, and team size on affective convergence. Results 

demonstrate support for the influence of group level factors on the latency and 

variance of affective convergence. Latency of affective convergence was shortest 

for small teams; teams with greater interdependence; teams with strong social 

influence; teams with no display rules; and teams with narrow display rules. 

Variance in team affect over time was influenced by interdependence, social 

influence processes and team size. Limitations, contributions and future research 

are discussed.  
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Individual’s thoughts, emotions, and behaviors are influenced by the 

organizations in which they work and these thoughts, emotions, and behaviors, in 

turn, influence the organization. However, for years much of the study of 

organizational behavior was governed by the rational-cognitive approach and 

excluded the study of emotions in work (Ashakanasy, Hartel & Daus, 2002). 

Within the past few decades the study of affect in organizations has reentered the 

mainstream of organizational science (see Weiss & Brief, 2001, for a historical 

overview). Affect research is still very young, but even at this stage it has provided 

us with enough evidence to draw two important conclusions 1) affect permeates 

every aspect of organizations and 2) affect is present at every level of the 

organization. Recent research has witnessed an increase in the study of affect in the 

work place.  

Affect has been found to impact a wide variety of work-related outcomes 

from task conflict to job performance (Bartel & Saavedra, 2000). However, most 

studies of affect have focused on interpersonal or dyadic relationships. Recently 

there has been increased research taking into account that groups are the building 

blocks of organizations. Affect has been found to be a group level construct that 

can have real impacts on performance within organizations. Given that 

organizations, its members, and practices are saturated by affect, it is easy to 

understand why a better understanding of affective processes, the mechanism of 
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affect convergence and the group conditions under which it occurs is critical for 

understanding organizational behavior. 

With few exceptions, most organizations are primarily comprised of human 

beings. It is the variation and dynamics of human beings that provide the 

complexity and chaos that industrial/organizational psychologist seek to understand 

in organizational behavior. Considering the wide variety of interacting facets of 

affect at multiple levels and within varying contexts it is no surprise that 

conducting studies of affect at a group level has been a daunting task for 

researchers. Modern computational modeling, specifically agent-based modeling, 

provides a method to conduct research at the group level while carefully controlling 

and manipulating the constructs of interest. Agent-based modeling uses specific 

inputs and processes based on existing theory and empirical evidence to simulate 

the reality of human complexities and examine the emerging group level 

phenomena.   

Using agent-based modeling this study will examine how the attributes of 

the group and elements of the team influence the dependent variable: affective 

convergence of the group. It is important to emphasize that I am interested in the 

degree of convergence rather than a specific "valence" of convergence. This study 

is designed to examine affective convergence, at the group level, and the group 

level characteristics that impact it. Specifically, it is the goal of this study to use 
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agent-based modeling to examine the impact of display rule breadth, social 

influence, group size, and group interdependence on the degree of affective 

convergence in teams.  

Brief History of Affect Research 

Affect research began in the 1960s, and several publications during this 

time lead to the development of two camps of thought. The first camp was rooted 

in works such as “Emotion and Personality” (Arnold, 1960) and “Affect-Imagery-

Consciousness” (Tompkins, 1963). The models that developed from this direction 

of research were the basic emotion model and the appraisal-as-cause model.  

The basic emotion model defines emotions as complex psychological 

reflexes that are automatically activated by events or objects in the environment. 

This approach views emotions as basic elements that exist in neat typologies such 

as anger, fear, joy, etc. The basic emotion model states that each emotion, whether 

it is fear, anger, etc., possesses a distinct response pattern that is characteristic of 

that emotion and recognizable as the specific emotion. In other words, the basic 

emotion model states that the experience of an emotion, for example fear, is similar 

regardless of the source; fear of snakes, fear from watching a scary movie, or fear 

of being attacked, and distinct from the experience from a different emotion, say 

anger. Scientists have searched for the “source” that differentiates one emotion 

from another in a multitude of ways. They have studied brain functions, muscle 
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movements (specifically facial muscles), and nervous system responses (Barrett, 

2011). To date, no singular source of emotion(s) has been found. However, 

emotions do exist. The basic emotion model views emotions as natural processes 

that adapted to meet an evolutionary goal (i.e., survival, reproduction, etc.). The 

evolutionary outcome of the basic emotion model is to produce coordinated 

changes in psychological and physiological processes. These changes, in turn, 

provide evidence that emotion exists.  

The other model that developed from the first school of thought is the 

appraisal-as-cause model (Barrett, 2011). This model brought in the premise that 

emotions can also be elicited by the meaningful interpretation of the situation. 

Appraisal provides meaning of what is good or bad for the person, and thus triggers 

a relevant, pre-existing emotion within the person. The appraisal-as-cause model 

supports that each emotion has a distinct set of behaviors that are characteristic of, 

and recognizable for, that specific emotion.  

Together the basic emotion model and the appraisal-as-cause models are 

more similar than different in that they combine to create the natural kind approach 

to emotion. The natural kind approach was coined by Barrett (2006a) to describe 

the shared underlying belief of these two models that emotions exist as natural 

elements within an individual. The basic emotion approach uses the natural kind 

approach to describe the output (distinct responses) of elemental emotions. The 
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appraisal-as-cause model uses the natural kind approach to describe the input (the 

meaning assigned to a situation or object that triggers an elemental emotion). 

Collectively these two models of emotion, the natural kind approach, have 

dominated the current scientific paradigm of emotion research. Within the natural 

kind approach to the study of emotion it is important to clarify distinctions among 

the terms that are used throughout research. The terms affect, trait affect, discrete 

emotion, and mood are commonly referenced in the literature, and at times 

inappropriately used interchangeably. Thus, a brief definition and description of 

each of these is provided. Affect, in and of itself, is an umbrella term that is 

generally used to encompass one or more specific affective term.  

Trait affect, or dispositional affect, is a stable characteristic of an individual 

that produces a tendency to respond to situations in a predictable way. Trait affect 

is often categorized into positive trait affect and negative trait affect. Individuals 

with high positive trait affect tend to experience positive moods across a variety of 

situations, while individual high in negative trait affect tend to experience negative 

moods across a variety of situations (Barsade & Gibson, 2007). Positive and 

negative trait affect are two separate constructs, rather than two ends of a 

continuum. Thus, low positive affect does not imply the presence of negative 

affect. Rather, an individual can possess low positive trait affect and low negative 

trait affect, or conversely, high positive trait affect and high negative trait affect.  
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Discrete emotions are relatively intense and short-lived reactions to an 

event.  Discrete emotions have a specific object or target to which they are directed 

(Barsade & Gibson, 2007). For example, a person is sad about something, proud of 

something or loves someone. Discrete emotions are often accompanied by 

physiological reactions (i.e., increase heart rate, sweating). The exact structure of 

discrete emotions is still not widely agreed upon, although recent research has 

demonstrated that individuals do experience a full range of emotions in the 

workplace including pleasure, relief, pride, power, disappointment, anger, 

embarrassment, disgust, and fear (Basch & Fisher, 2000).  

  Moods are typically longer in duration than discrete emotions; they are less 

intense and generally lack a target (Barsade & Gibson, 2007). Moods usually take 

on the form of positive (pleasant) or negative (unpleasant), contain a level of 

intensity (high to low), and can last from a few moments to weeks. Moods can 

develop from a variety of situations. Morris (1989) proposed four specific positions 

that moods can develop from. First, moods can be the result of events that are 

mildly positive or mildly negative. Second, moods can transition from emotions 

when one loses focus on the target that generated the original emotion. Third, the 

recollection of an emotional event can trigger a mood. Finally, suppressing a felt 

emotion can produce a mood.   
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To summarize, mood is distinct from trait affect and discrete emotions. 

Moods are general affective states that are longer in duration than discrete 

emotions, are not focused on a specific cause, and can have wide ranging effects on 

behavior and thoughts. Conversely, discrete emotions possess a specific target (or 

cause), are shorter in duration than moods, and interrupt thought processes and 

behaviors. Trait affect is dispositional in nature and refers to a person’s tendency to 

be more positive or negative over his or her lifetime (Barsade & Gibson, 2007). 

The above definitions of affect demonstrate the nuances that have been 

identified among affective terms: dispositional affect, discrete emotions, and 

moods. These terms have served as the basis for the majority of emotion research. 

However, the natural kind approach and its associated affective definitions have not 

been without its critics. These critics have provided the foundation for the re-

emergence of an alternative approach to emotion research; the constructionist 

approach.  

 Constructionist Approach to Affect 

  The constructionist approach to affect, like the natural kind approach, has 

its origins in the emotions research conducted in the 1960s. Works such as 

“Cognitive, social, and physiological determinants of an emotional state” 

(Schachter & Singer, 1962), along with others were the starting point of this 

approach. However, the natural kind approach, with its intuitive nature quickly 
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became dominant. Only recently has the constructionist approach re-emerged as an 

approach to affect research (Barrett, 2006a). The constructionist approach 

challenges the assumption of the natural kind approach that emotions are specific 

entities. Instead the constructionist approach states that the psychological events 

that are given labels such as “angry”, “sad”, and “happy” are not elemental 

emotions, but rather are mental events that are a result of several other basic 

general systems (Barrett, 2011).  

A key point of understanding the constructionist approach is that of 

language.  In the current paradigm of emotions research, when words like 

“happiness”, “anger”, “fear”, or “joy” are used they are often identifying discrete 

categories of emotion, including the associated psychological and physiological 

states. The constructionist approach challenges this assumption, proposing that 

emotion words are in fact just linguistic labels that have been created by cultural, 

social, and other influences to describe a cross section of mental content. The 

mental content that generates what individuals experience and consequently label 

as emotion is, in fact, a product of other basic psychological primitives that are not 

specifically tied to emotion (Gendron & Barrett, 2009). Psychological primitives 

are basic psychological and biological mammalian systems, as well as the cognitive 

system of sense-making. Thus, psychological primitives can be sensory or 

cognitive. Psychological primitives can be thought of as the basic ingredients that 
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come together in a variety of combinations to create the human experience. 

Therefore the experience that humans label as emotion is a combination of these 

primitives. 

Constructionist approaches share the belief that psychological primitives 

combine to generate what we call emotion. At a minimum this combination of 

psychological primitives consists of 1) a sensory stimulation, either internally or 

externally, and 2) a cognitive ingredient that serves as a meaning maker. There are 

differing constructionist approaches that propose different combinations of 

psychological primitives or describe different ways in which the psychological 

primitives combine to elicit a mental state. However, all constructionist approaches 

believe that emotions can be broken down into some combination of psychological 

primitives. 

A second major premise of the constructionist approach is its focus on 

explaining the variance within emotions that the natural kind or appraisal-as-cause 

models have been unable to explain. The variation that the constructionist approach 

strives to explain is how two experiences of the same emotion can result in very 

different behaviors. For example, a person may experience anger when someone 

cuts them off in traffic and yell and shake their fist. The same person may 

experience anger when someone insults them in a business meeting but sits quietly 

and may even smile in response (Gendron & Barrett, 2009). 
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The third tenet of the constructionist approach is that it is an appraisal 

model in that it considers emotion to be a product of sense making. However, 

unlike the appraisal-as-cause model, the constructionist approach focuses more on 

the internal analysis of what makes up an emotion. In other words, the appraisal-as-

cause model states that the internal state (e.g., emotion) is a result of the appraisal 

of an external stimulus; the constructionist approach states that the internal state is 

what is made meaningful and emerges as an emotion. The constructionist approach 

does not view emotions as entities with recognizable characteristics, but as mental 

states that emerge through a continuous process that combines sensory experiences 

with stored knowledge and experience (Barrett, Wilson-Mendenhall, & Barsalou, 

in press). It is this combination of sensory experience and knowledge that provide 

the mental state meaning and thus allow us to apply linguistics to it (Lindquist, 

Barrett, Bliss-Moreau & Russell, 2006).  

The tenets of the constructionist approach to affect have guided Barrett et 

al. (in press) to develop the Conceptual Act Model. The Conceptual Act Model, 

posits that emotions are not elemental types, but abstract categories and that 

defining emotions as abstract categories allows for explaining more variability in 

behavior and physical responses (Barrett, in press). Like other constructionist 

approaches, the Conceptual Act Model states that emotions are not pre-existing 

modules in the brain but rather they are perceptions of mental content. 
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Additionally, emotion words like "happy", “angry”, and “sad” are just names that 

correspond to a range of commonsense categorical events.   

Three basic hypotheses summarize the Conceptual Act Model. First, the 

mental events that are referred to as “affect” are actually a state of core affect 

(discussed shortly) that is generated from psychological primitives. Second, the 

role of psychological primitives is not limited to constructing an emotion. 

Psychological primitives play a role, to some degree, in shaping every 

psychological event. Third, factors that have traditionally been considered 

cognitive or perceptual, such as language and concepts, play a central role in 

making an emotion what it is.  

Russell & Barrett (1999) defined the terms prototypical emotional episodes 

and core affect to describe, in part, the different events that occur within the domain 

of emotion. Prototypical emotional episodes are what most people think of when 

referring to discrete emotion. A prototypical emotional episode is a complex 

interaction of events centered on a specific state; it includes core affect, behavioral 

response, appraisal of the experience, and a physiological as well as psychological 

response. Examples of prototypical emotional episodes include: running from fear, 

fighting from anger, smiling from joy, or avoidance from apprehension.  

Core affect is a component of prototypical emotional episodes. Core affect 

is the most elementary yet consciously accessible affect but not necessarily 
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consciously directed. Core affect is the basic building block of emotional life; it is 

free floating and varies over the course of time (Barrett, 2006b). Although core 

affect, in and of itself, is not directed, it can become directed when it is part of a 

prototypical emotional episode. Core affect is ever present and a person is always 

in a state of core affect, even if that state is neutral. This is not to say that core 

affect is not caused. In fact, core affect has many causes from specific events to 

unconscious causes such as diurnal cycles. Examples of core affect include general 

sense of relaxation, pleasure, or anxiety for no apparent reason. Although the term 

and specific definition of core affect is relatively new, it is similar to several terms 

that have been coined by researchers; Thayer’s (1986) activation, Watson and 

Tellegen’s (1985) affect, Lambie and Marcel’s (2002) state emotion, or what others 

have called mood/feeling (Russell and Barrett, 1999; Barrett, 2006b).  

Core affect and prototypical emotional episodes both vary in intensity and 

duration. Additionally, linguistic terms for emotions, such as happy, sad, and angry 

cannot be divided to indicate exclusively core affect or prototypical emotional 

episodes; most emotion terms can refer to both. For example, the term happy can 

describe a prototypical emotional episode, such as being happy to see a friend; or 

core affect, such as a general state of happy for no apparent reason. Core affect and 

prototypical emotional episodes are related, but they are also conceptually 
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separable. Core affect is a component of prototypical emotional episodes, but does 

not constitute a prototypical emotional episode independently.   

To date there is not a consensual structure of emotion, or affect, in 

psychology. In the natural kind approach some researchers have used categories, 

some have used bipolar dimensions, some have used unipolar dimensions, some 

have used hierarchies and some have used circumplex models (Russell & Barrett, 

1999).  Affect, in general, has been too broad of a class for one structure to capture 

the heterogeneous nature of all the characteristics of emotions and mood.  

In the constructionist approach Barrett (2006b) uses a circumplex model 

described by the dimensions of valence and intensity. The author suggests that this 

framework can unite previous structures of mood as the natural kind frameworks of 

affect are actually rotations of the valence and intensity circumplex. The discussion 

on the appropriate framework and definition of affect will be one that will be 

continuously debated by scholars. However, affect research has provided one 

definitive conclusion; affect operates within organizations at every level.  

Levels of Analysis of Affect 

Ashkanasy (2003) proposed a multilevel model of affect ranging from the 

individual person level to the organizational level of affective climate/culture, 

encompassing the interpersonal level, and the group level.  
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The individual person level of affect in organizations examines affect 

within individuals and it’s outcomes on attitudes, behaviors, and performance over 

time. Findings regarding affect as a stable disposition and the resulting attitudes 

and behaviors, has demonstrated that high positive affectivity results in better 

interpersonal relationships, more accurate decision making, better task 

performance, and greater participation in organizational citizenship behaviors than 

low positive affectivity individuals (Staw & Barsade, 1993; Kaplan, Bradley, 

Luchman & Haynes, 2009). High dispositional negative affect has been 

demonstrated to result in more negative job attitudes, higher stress, occupational 

injuries, withdraw behaviors, and greater levels of depression (Staw, Bell & 

Clausen, 1986; Kaplan et al, 2009). Examination of affect at the individual level 

has also focused on transient affectivity and the work attitudes and behaviors that 

may be consequences of mood and state affect (i.e., job satisfaction). For example, 

findings from research regarding positive and negative mood states have found that 

more prosocial behavior is engaged in when individuals are in a positive mood 

(George, 1991).  

The next level of affect in organizations is the interpersonal interaction 

level.  This level examines the role of affect in interactions between two or more 

individuals. The field of emotional labor and display rules is often examined at this 

level. Display rules are the conventions that surround the appropriateness of 
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emotional displays, for example providing customer service with a smile regardless 

of the individual’s actual felt emotion. For example, findings from Goldberg and 

Grandey (2007) demonstrate that individuals who were prescribed positive display 

rules experienced more emotional exhaustion than those who were able to express 

their felt emotions.  

The next level is the group level.  Group affect studies are often concerned 

with trait affective composition, emotional contagion, and leader-member exchange 

dynamics. Affect has been found to operate at the group level. Groups have been 

found to converge on an affective state which has been termed group affect, or 

group affective tone (George, 1990). George (1990) found group positive affect to 

be negatively related to turnover and positively related to prosocial behaviors. 

Additionally, Cole, Walter, and Bruch (2008) found that team dysfunctional 

behaviors were related to team negative affective tone; team negative affective tone 

was then negatively related to team performance.  The authors also found that team 

negative nonverbal expressivity moderated the relationship between team negative 

affective tone and team performance, such that teams who had less negative 

nonverbal expressivity exhibited a weaker negative relationship between team 

negative affective tone and team performance. As another example of the effects of 

group affect, George (1990) found that positive group affective tone in sales teams 

was positively related to customer satisfaction, OCBs, and sales.  George and Brief 
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(1992) also found support for the relationship between positive affective tone and 

prosocial behaviors including; developing oneself, helping coworkers, protecting 

the organization, and spreading goodwill.   

Finally, affect impacts the organization-wide level through setting 

requirements for emotional labor, and generating and maintaining an emotional 

climate and culture. Smollan and Sayers (2009) found qualitative support that the 

affective culture of an organization impacts the emotions, attitudes and engagement 

employees experienced during organizational change. An affective culture that was 

more congruent with employees’ values resulted in more positive emotions and 

engagement.  

The above discussion demonstrates a few of the relationships that affect, 

mood, and emotion can have at multiple levels of the organization.  The focus of 

this paper is the study of affect at the group level; specifically the process of 

developing group affective tone known as affective convergence.  

Affective Convergence 

Affective convergence is the process of individuals being affectively 

influenced by others to become more similar in their affective state. Affect has been 

found to be transferred or shared among individuals resulting in “group affect” 

(George, 1990). Group affect is a group level construct that emerges when a 

heterogeneous group’s affect converges to produce a homogeneous state. 
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The study of group affective tone has relied on the natural kind approach 

and, with few exceptions (Totterdell, 2000) and used a positive and negative 

framework of affect rather than pleasantness and activation (George & King, 2007). 

Ashkanasy (2003) points out that the choice of using mood, trait affect, or discrete 

emotions is dependent on what is most appropriate for the study at hand. As 

described above there are specific considerations in using discreet emotion or mood 

in a study of affect. Discreet emotions possess a target, but when affect transfer 

occurs it is more likely to be a transfer of general valence rather than the specific 

discreet emotion towards a target. For example, if a supervisor reprimands an 

employee, and that employee gets angry with the supervisor, the employee’s 

coworkers are more likely to catch the negative valence of the employee’s reaction 

than to get upset specifically with the supervisor. Further, the measurement of 

emotion is subject to the linguistic label the experiencer places upon it. In reality, 

as the valence of affect is transferred among individuals the specific linguistic term 

may not transfer. If we look at the same example from above the employee may 

label their own emotion as anger yet the coworkers who receive the emotion 

transfer may label their feelings as disappointment or frustration.  Thus, in the 

natural kind approach group affective tone has best been conceptualized by shared 

mood rather than trait affect or discrete emotions (George & King, 2007). 

However, using the natural kind approach to mood can also have limitations to the 
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study of group affective tone. Mood has been defined as having temporal 

boundaries of momentary to weeks in duration. Thus, the onset and conclusion of a 

mood is not clearly defined.  

The Conceptual Act Model’s framework of core affect is not subjected to 

the same linguistic parameters as discrete emotions; a focus on core affect 

minimizes the requirement of a target or of a shared label. Core affect is also not 

subjected to a finite start and end point of mood because core affect is a continuous 

state that may or may not be conscious. Thus, in this paper the term group affective 

tone is defined as the homogeneity of core affect (rather than mood or emotion) 

among group members while group affect convergence is the process of the 

development of group affective tone. 

Affect convergence has been found to occur through both individual level 

and group level processes. The individual level processes are those that occur 

within an individual or between individuals and facilitate affect transfer to produce 

a wider group level property. Some individual level processes that have been found 

to influence affective convergence include primitive emotional contagion and 

social comparison, among others.  

Group level processes are factors that occur at the group or organizational 

level that facilitate affective convergence among members. Some group level 

processes that have been found to influence affective convergence are display rules 
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and social influence. Group level characteristics of the team can also impact 

affective convergence. Two such characteristics are group size and team 

interdependence. Research has found strong support for the existence of affective 

convergence through both individual level and group level processes.   

Processes Driving Affect Convergence 

Emotional Contagion. Emotional contagion is the unconscious transfer of 

affect among individuals (Hatfield, Cacioppo, & Rapson, 1994). Emotional 

contagion is proposed to occur through a process of mimicry and facial feedback.  

Mimicry occurs when individuals subconsciously imitate the emotional expressions 

of others (i.e., facial expressions, posture, tone of voice). Mimicking the emotional 

expression of others produces muscular responses which in turn send signals to the 

brain about the combination of the body’s somatic state. This mimicry activates a 

process referred to as facial feedback: when the brain recognizes a pattern of 

musculoskeletal movements that are associated with a particular emotion, that 

emotion is elicited. Thus, the facial feedback hypothesis states that the expression 

of a specific emotion will activate the felt emotion that is congruent.  

There are several empirical studies that have examined emotional 

contagion. One method that tests the existence of the facial feedback hypothesis is 

to ask participants to make emotionally expressive faces based on neutral 

instructions such as raise your eyebrows, drop your chin and widen your eyes. The 
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researchers found that after creating the facial expression, individual’s mood 

became congruent with the associate facial expression (Flack, Laird, & Cavallaro, 

1999; Duclos, Laird, Schneider, Sexter, Stern, & Van Lighten, 1989). These types 

of studies demonstrate that individual’s mood can change based on the facial 

feedback hypothesis.  

In another study that examined the extent to which individuals will share 

mood, Sullins (1991) examined nonverbal emotional expressivity and contagion 

among dyads.  The researcher had participants complete a measure regarding their 

level of nonverbal expressivity.  After completion of the measure, individuals were 

paired up in three conditions: 1 high in nonverbal emotional expressivity and 1 low 

in nonverbal emotional expressivity, 2 high on nonverbal emotional expressivity, or 

2 low on nonverbal emotional expressivity. The participants were asked to step out 

of the room during which time they were instructed not to speak. Results found that 

the transfer of emotion was strongest among the high and low dyads in which the 

individual high in nonverbal emotional expressivity had influence over the person 

low in nonverbal emotional expressivity.  

Support for the occurrence of emotional contagion has also been found in 

teams in the field.  Totterdell, Kellett, Teuchmann, and Briner (1998) studied affect 

in teams of nurses over several weeks. The authors found that nurses’ mood was 

more similar to the mood of their team than members of other teams across time. In 
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other words, nurse A’s mood consistently changed to be more similar to his/her 

own team’s mood across several time steps (within group comparison). 

Additionally, the nurses’ moods were also more similar to their own teams’ mood 

than other teams’ mood at any one observation (between group comparisons). The 

researchers in this study were worried about the influence of shared events being an 

explanation for mood convergence so they controlled for team hassles in their 

analyses. The results did not change, providing support for the mechanism of mood 

convergence occurring through emotional contagion.  

Ilies, Wagner, and Morgeson (2007) were also concerned with the 

possibility that mood convergence could be occurring through processes other than 

emotional contagion and thus designed a lab study examining mood congruence 

and susceptibility to emotional contagion.  The authors purported that if individual 

differences in susceptibility to emotional contagion influenced mood convergence 

then it would provide additional support for the mechanism of emotional contagion.  

Their propositions in this regard were supported. Individuals who were higher in 

susceptibility to emotional contagion experienced more mood congruence with 

their team members than individuals who were lower in susceptibility to contagion.  

Studies of mood convergence using different structures of affect have been 

conducted that support the mechanism of emotional contagion as well. Bartel and 

Saavedra (2000) found that teams evaluated on 8 mood dimensions derived from 
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the affective circumplex model converged on three specific moods:  high 

activation, high activation pleasant, and high activation unpleasant. This study 

demonstrates that moods outside of general positive and negative affect can be 

transferred between individuals.  

  Social Comparison. A second individual level process through which 

affective congruence can occur is the social comparison process. During social 

comparison individuals observe the expressed emotions of their team members and 

alter their own emotions to match. This process is sensitive to group membership 

and the extent to which an individual identifies as a member of the group. 

Individuals will alter their emotions to be congruent with the emotions of 

individuals with whom they identify (Mussweiler, 2003).  

The term comparison in social comparison may invoke the idea of a 

controlled cognitive process. However, research has shown that comparisons are 

spontaneous and automatic (Mussweiler, 2003). When an individual identifies as a 

member of a group the comparison standard of that group is salient and accessible. 

In social situations an individual will spontaneously evaluate and adjust their affect 

based on social comparison. Sullins (1991) conducted a study to examine social 

comparison by manipulating the comparison group and examining mood 

convergence among dyads. The author hypothesized that the member condition 

would illicit social comparison and invoke greater mood convergence than the 
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nonmember condition. In the member condition participants were told that the 

other person present was there to participate in the same study. In the non-member 

condition participants were told that the other person was there for a make-up 

exam. Participants completed a mood scale prior to a single nonverbal interaction 

with the other participant and then again after the interaction. Results supported 

that dyads in the member condition significantly converged on mood, while dyads 

in the nonmember condition demonstrated non-significant convergence. In another 

study, Epstude and Mussweiler (2009) found support that social comparisons 

influence an individual’s affect and affective shift. In their study, the authors 

induced either a similarity comparison process or a dissimilarity comparison 

process by asking participants to look at two neutral photos and identify similarities 

(group 1) or differences (group 2).  The two groups were then asked to look at 

pictures of subjects displaying positive or negative expressions. The pictures were 

manipulated, using gender as a referent in-group/ out-group cue.  For example, 

female participants were induced with either similarity or dissimilarity comparisons 

and then exposed to all female pictures with positive affect, all female pictures with 

negative affect, all male pictures with negative affect, or all male pictures with 

positive affect. This same procedure was used for the male participants.  Results 

showed that when similarity comparison was activated, subjects altered their affect 

to be more congruent with their in-group’s mood (e.g., females induced with 
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similarity and exposed to female positive pictures had more positive affect after the 

study). These researchers’ findings support the idea that individuals can and do 

adjust their emotions to be congruent with their in-group through a social 

comparison process.  

The above review provides theoretical and empirical evidence to support the 

idea that affective convergence at the individual level does occur; processes such as 

emotional contagion and social comparison provide some mechanisms for the 

emergence of the group level phenomenon. In addition to these individual level 

processes, it is likely that group level characteristics and processes influence the 

convergence of affect in teams. However, research at the group level of affect 

convergence is still limited due to measurement and practical constraints. Yet there 

is theoretical support that group level processes are likely to impact affective 

convergence. The purpose of the current study is to examine affective convergence 

at the group level and the group level characteristics that impact it. Specifically, the 

current research examines the impact of display rule breadth, social influence, 

interdependence, and team size on group level affective convergence.  

Group level Influences on Affective Convergence 

Display Rule Breadth. One group process that can influence affect 

convergence is normative pressure, specifically display rule norms. Normative 

pressures operate by communicating context specific information about what 
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constitutes acceptable social behavior in a particular setting. Normative pressures 

influence individual behavior because they provide consensus information about 

behaviors that are acceptable. When the majority of members of a group respond in 

a similar way in a specific situation it signals that the behavior is appropriate 

(Cialdini & Trost, 1998). Additionally, Hatfield et al. (1994) suggested that 

normative pressures can influence the degree to which individuals catch other 

member’s emotions in interpersonal settings. Normative pressures can impact 

affective convergence by leading members to develop acceptable ranges of 

emotional expression. Research has begun to explore the monitoring of emotional 

expressions in the workplace and organizations are beginning to take an active role 

in managing the emotional displays of employees (Ashkanasy, 2002).  

One affect-specific normative pressure is display rules. Display rules are 

“formal or informal norms used by an organization to manage emotional 

expression” (Cropanzano, Weiss, & Elias, 2004, p.46). In other words, display 

rules are a set of norms and expectations that govern how employees express their 

felt emotions at work. Display rule norms are often established organically and 

emerge out of adaptive common practice rather than conscious design (Opp, 2002). 

They are often subject to societal, occupational, and organizational level influences 

(Becker, 2010). Although display rules often develop organically, organizations 

can shape and perpetuate display rule norms through informal company-specific 
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cultures (i.e., symbols, stories, social consequences for display rule violations) and 

formal policies and practices (i.e., formal reprimand for display rule violations, 

bonuses for adhering to display rules). Additionally, Kelly and Barsade (2001) 

suggest that individual work groups may establish display rule norms that differ 

from the organization display rules.  

The above discussion of display rules indicates that display rules are a 

group level phenomenon. However, to date most research has focused on the 

individual level of perceptions of display rules; only a few studies have examined 

display rules at the group level. First, Martin, Knopoff, and Beckman (1998) found 

qualitative support that different units within an organization developed unique 

display rule norms that strictly governed the emotional expressions within the units. 

Becker (2010) found support for group level display rules in teams of nurses. He 

found that team membership accounted for a meaningful proportion of variance in 

display rules even when the organization, occupation, and societal influences were 

held constant. Additionally, Diefendorff, Erickson, Grandey, and Dahling (2011) 

examined teams of nurses from two hospitals. The researchers found that group 

level display rules were shared among nurse teams and the agreement of 

perceptions of display rules toward patients was significant within teams. 

Ultimately, these studies provide empirical support that display rules can be 

represented as shared, group level beliefs.  
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Another area of research in display rules concerns the person with whom 

the individual is interacting with, or the target. Much of the research on display 

rules has been directed at the customer service industry and examines display rules 

between the employee and the customer. A less studied target in display rule 

research is coworkers. Workgroups have a vested interest in moderating the 

emotional expressions of team members in order to maintain group harmony, 

achieve group performance, and minimize group conflict. Thus, some research has 

started to examine emotional display rules between coworkers and have found that 

the display rules for coworkers are unique from display rules for customers 

(Diefendorff & Greguras, 2009). Diefendorff and Greguras (2009) found that 

coworker display rules most commonly involve expressing both positive and 

negative emotion, but at a lower intensity than the actual felt emotion. Display rules 

for complete suppression of emotion was uncommon; although display rules of 

moderate suppression were more common than display rules for expressing 

emotion. Becker (2010) also found that nursing teams responded to display rules 

with coworkers differently than they responded to display rules with patients. The 

nurses used surface acting (concealing of the actual felt emotion) for both positive 

and negative emotions when interacting with coworkers, while surface acting was 

only used to suppress negative emotions when interacting with patients. Given the 

above support for the existence of group level display rules and the presence of 
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display rules among coworkers, the current model will represent display rules as a 

characteristic of the work group environment (see Methods section for details). 

The most commonly examined display rules are those that support positive 

affect displays or suppress negative affective displays (Diefendorff & Richard, 

2003), such as the role requirements for customer service positions. The type of 

display rule that exists can impact the performance of the team but an examination 

of type of display rule and the performance impact is outside of the scope of this 

study. Rather this study focuses on the presence/absence of display rule and the 

breadth of the display rule.  

In this study, the specific display rule that is applied (i.e., express positive, 

suppress negative) is less important than the presence and breadth of a display rule 

in general. The lack of display rules within a team increases the number of social 

cues within the team and allows for greater variance in the range of affect displays 

available for contagion. This increase in variance of affective display should 

decrease the tendency toward a unified shared affect. For example, a display rule 

that only allows for the expression of positive affect will narrow the breadth of 

affective expression within the team and promote affective convergence. Similarly 

a display rule that supports the expression of neutral affect only will also narrow 

the breadth of affective expression to a small range. A display rule that supports the 

suppression of negative affect, but allows for the expression of both positive and 
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neutral expressions would allow for a wider breadth of affective displays than a 

positive or neutral only display rule, but narrower than the lack of any display rule. 

Thus, the presence of a display rule and the breadth of the display rule will 

influence affective convergence, regardless of the valence of the display rule. 

Affective convergence is hypothesized to increase as the breadth of the display rule 

decreases. Thus, teams with a display rule allowing for a narrow breadth of 

expressions are expected to have greater affective convergence than teams with a 

wider breadth of expressions. Additionally, teams with a display rule of wider 

breadth are expected to have greater affective convergence then teams with no 

display rules at all.  

H1: Teams with display rule norms will have greater affective convergence 

than teams without any display rule norms.   

H2: Teams with a narrow breadth of display rule norms will have greater 

affective convergence than teams with wider breadth of display rule norms.  

Social Influence. Affective convergence is also impacted by social influence 

processes. Social influences, as opposed to social comparison, are group level 

processes. They are factors that exist at the group level. Social influences can 

include constructs such as group shared identity and group cohesion (among 

others).  
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Shared identity is a group level construct that is derived from the theory of 

individual level identity. Social identity theory states that an individual’s self-

concept is derived not only from the individual’s unique characteristics, but also by 

the group(s) with which they identify. Identification is the extent to which one 

defines one’s self based on one’s membership and belonging to a group (Tajfel & 

Turner, 1986). At the individual level, group members vary on the extent to which 

they identify with their group. However, research has found that group members 

develop a sense of shared social identity (Haslam, Eggins, & Reynolds, 2003). The 

emergent group identity is the group’s shared distinctive characteristics that set it 

apart from other groups. The group’s shared identity is thus the extent to which 

group members value the group’s identity and the attractiveness of maintaining 

membership to the group (Ashforth & Mael, 1989).  

Shared identity at the group level can impact affect convergence. Groups 

with higher identification have been found to conform more to group attitudes and 

norms (Ashforth & Mael, 1989). Thus, shared identification increases the 

likelihood that group members will influence one another affectively. Groups with 

high shared identification are more attentive to the attitudes and feelings of other 

group members and they are more motivated to pick up on the group members’ 

state, consciously or unconsciously (Bartel & Saavedra, 2000). Thus, groups with 

higher shared identity will attend to and adjust to the affective norm of the group 
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more so than teams with low or no shared identity. In a study of 71 teams, 

researcher’s found support for shared identity as a group level construct and found 

that higher group identity was positively related to stronger affective congruence 

(Tanghe, Wisse, & van der Flier, 2010). 

Another social influence process that can impact affective convergence is 

group cohesion. Group cohesion is one of the most commonly studied (Lepine, 

Piccolo, Jackson, Mathieu, & Saul, 2008) group constructs; group cohesion has 

been studied by scholars for over a century (Dion, 2000). One of the first widely 

accepted definitions of cohesion was established by Lewin in the early 1930s. He 

defined cohesion as the set of forces that keep members together (Dion, 2000). 

Since then, group cohesion has been defined by multiple disciplines (i.e., 

sociology, psychology, political science, sports research) in terms of multiple 

dimensions (i.e., task cohesion vs. interpersonal cohesion, vertical cohesion vs. 

horizontal cohesion) and different levels of analysis (i.e., individual level vs. group 

level). The specific definition of group cohesion used in research is typically 

dependent on the theoretical underpinning of the study.  

In this study, conceptualizing group cohesion at the group level is most 

appropriate. One of the most widely supported group level definitions of group 

cohesion is based on self-categorization theory (see Hogg, 1996) and is termed 

social attraction. Self-categorization theory defines social attraction as a 
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depersonalized form of liking that is not dependent upon interpersonal 

relationships, but rather is based on the extent to which members willingly embody 

the defining prototypicality of the group. In other words, group cohesion reflects 

the psychological bond of attraction and commitment to the team as a whole and 

desire to maintain membership in the team (Evans & Jarvis, 1980; Levine & 

Moreland, 1998; Hackman, 1992).  

When cohesion is high individuals are invested in their membership. 

Further when individuals make psychological investments it can promote emotional 

contagion (Hatfield et al., 1994). Similar to high identification teams, cohesive 

teams are more sensitive to the team’s needs, leading them to be more attentive to 

other members’ affect and adjust congruently. Further, cohesion is likely to 

influence affective congruence through social comparison. High cohesion should 

increase members’ desire to conform to the prototypical group member and is 

expected to lead members to scrutinize affective information and adjust to become 

more affectively congruent. Bartel and Saavedra (2000) examined the relationship 

between social interdependence and mood linkage and found a direct relationship. 

The authors defined social interdependence similarly to cohesion; as “the 

psychological tie that binds members to a group, including the degree to which 

members are attracted to each other and the group as a whole, and their desire to 

maintain membership in the group” (p. 206) . They examined mood linkage of 8 
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mood categories within the circumplex model among 70 work groups. Results 

show that social interdependence was a significant predictor of mood convergence 

for all eight mood categories, providing empirical support that social influence 

impacts affective convergence. 

In summary, two social influence constructs, shared identity and group 

cohesion, were reviewed above to provide examples of social influence processes. 

However, the presence of any social influence factor at the group level is likely to 

impact affective convergence, although the specific mechanisms of social influence 

may differ. In this study, such processes will be modeled as a general “social 

influence” variable meant to represent such processes. It is proposed that the 

overall relationship between social influence and affective convergence is a 

positive one, such that as social influence increases affective convergence will 

increase.   

H3: Teams with stronger social influence processes will have greater 

affective convergence.  

Task Interdependence. Task interdependence is defined as the extent to which 

members of a team require support and/or resources from other team members to 

accomplish the task at hand (Brass, 1981; Somech, Desivilya & Lidogoster, 2009). 

In other words, high task interdependence requires members to rely on one another 

for accomplishing a task; the greater the interdependence the more the members 
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must rely on one another. At the group level, task interdependence makes a 

collective sense of responsibility salient and increases the need for collaboration 

and mutual adjustment among members (Wageman, 1995).  

Affect transfer is reliant on interactions. Mimicry, as occurs in emotional 

contagion, and social comparison require individuals to interact with other 

members. High task interdependence requires members to interact more frequently, 

communicate more often, and influence one another regularly (Gundlach, 

Zivnuska, & Stoner, 2006). More frequent interactions with others increase the 

number of affective exchanges. Some empirical support for the relationship 

between task interdependence and affective convergence has been found. Bartel 

and Saavedra (2000) found that task interdependence was a significant positive 

predictor of mood convergence in teams on 8 mood dimensions. Additionally, 

Totterdell, Wall, Holman, Diamond and Epitropaki (2004) found that work 

interaction groups had more consistent shared affect then groups that had little or 

no interdependence. In other words, the groups that relied more on other members 

had consistently more similar shared affect than the groups that did not rely on 

other members.  

H4: Teams who have high interdependence will have greater affective 

convergence than teams with low interdependence.  
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Team Size. Since the inception of team research, one of the most researched 

group characteristic is team size. Despite the interest in team size, no consensus 

regarding the ideal number of members has emerged (Katzenbach & Smith, 1992). 

The number of members in a team depends on a variety of factors within the team, 

such as the type of task and characteristics of the environment. Studies have shown 

that team size influences team outcomes including an increase in experiencing 

negative emotions (Campion, Medsker, & Higgs, 1993; Markham, Dansereau, & 

Alutto, 1982).  

Teams are utilized, for the most part, to maximize the benefits that can be 

derived from them. These benefits include improved performance, creativity, and 

flexibility. However, the affective outcomes of teams will also impact their 

performance. At the individual level research has found team size to be negatively 

related to indicators of quality of life (i.e., satisfaction, well-being) (Campion et al., 

1993; Markham et al., 1982). The negative relationship has been explained by the 

considerations that the more members that are part of a team, the more difficult it is 

for the team to create and maintain a unified relationship with each other. Aubé, 

Rousseau, and Tremblay (2011) examined the relationship of team size on quality 

of group experience (a group level construct similar to the individual level concept 

of well-being).The authors found that team size was negatively related to quality of 

group experience among 97 teams. This study provides support that team size 
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impacts group level affective outcomes. It is likely that team size will also impact 

affective convergence. 

Group affective tone is a group level construct, but is also a function of 

individual affect. As more individuals join a team the potential for greater variance 

in affect within a heterogeneous group will increase. Emotional contagion occurs as 

members interact with one another; the more members a team has the more 

exchanges will be required between the group members for them to converge. 

Further, multiple encounters in a small team are more likely to be with the same 

individuals repeatedly which will increase the rate at which affect converges. 

Similarly, the process of social comparison provides social cues to members 

regarding affect. The larger a group is the more cues each member of the team will 

have to process; smaller groups allow for fewer cues to be processed and should 

increase team members’ affective shift in the direction of group convergence. Thus, 

team size is expected to impact the degree of affective convergence in that as team 

size increases affective convergence will decrease.  

H5: Teams with fewer team members will have greater affective convergence 

than teams with more team members. 

The above review provides theoretical and empirical evidence to support the 

idea that affective convergence at the individual level does occur and that group 

characteristics and context impact affective convergence. The study of group level 
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constructs has greatly advanced in the recent years; however, researchers of group 

level variables still face many challenges. First, to conduct experimental research at 

the group level requires assembling multiple groups in which you can manipulate 

the constructs of interest while holding constant those that are not of interest. This 

is a challenge for even the most objective of constructs, but adding in the 

complexity of affect, or any human construct, and research becomes even more 

difficult to experimentally examine. Even correlational research is difficult at the 

group level. For example, to study just one of the above processes, say display 

rules, we would need several groups that share the same display rules, along with 

several more groups that differ in the same way on display rules. If researchers are 

able to overcome this challenge, they are faced with the next challenge: the 

practical constraints of locating and gaining access to examine groups in an 

organization. Additionally, the sample of groups needs to be of a sufficient number 

to support any findings. The advancement of agent based modeling allows us to 

experimentally examine group level constructs by simulating multiple 

heterogeneous teams while controlling and manipulating specific properties of the 

team and examining the emergent macro-level outcome. To test the above 

hypotheses we will use an agent based model. 
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Agent-Based Modeling 

The world that we live in is a stratified system with multiple levels that 

interact with each other. Human beings create groups, groups create organizations, 

and organizations create societies. Additionally, the stratified levels of our world 

are not unidirectional; thus societies, organizations, and groups impact human 

beings and human behavior (Srbjinovic & Skunca, 2003). Further, human behavior 

is a dynamic system in and of itself consisting of interacting characteristics with the 

capability to constantly adapt and learn from other humans and the ever changing 

environment in which they operate.  

Agent- based modeling (ABM) is defined as “a computational method that 

enables a researcher to create, analyze, and experiment with models composed of 

agents that interact within an environment” (Gilbert, 2008, p. 2). The terms “agent-

based models” and “agent-based simulations” are often used interchangeably in the 

literature. However, the term agent-based model usually refers to the representation 

of reality; whereas the term agent-based simulation usually refers to the actual 

event of executing a model (Hughes, Clegg, Robinson, & Crowder, 2012). 

The purpose of modeling is to be able to mimic real world phenomena, 

accounting for interactions among individuals, as well as interactions with the 

environment. Modeling is not a new concept to the social sciences. Differential 

equation modeling is utilized in system-based approaches while structural equation 



AFFECTIVE CONVERGENCE IN TEAMS                                                        39   

 

 

modeling is utilized in variable-based approaches. For example, the equation for 

regression, y = mx + b, is a model for the linear relationship of two variables. 

Agent based modeling is an approach that utilizes the power of computers to model 

phenomena that would be very difficult, if not impossible, to model with traditional 

mathematical models (Bonabeau, 2002). Further, in traditional mathematically 

based scientific methods, randomness is considered error. Traditional methods 

strive to minimize randomness. Agent-based modeling on the other hand, builds in 

randomness allowing for spontaneous and/or irrational behavior as occurs in real 

life (Bonabeau, 2002). Agent based modeling simulates bottom-up processes that 

emerge through agent interactions into macro patterns. These macro patterns, once 

established, impose top-down processes upon the agents (Rousseau & van der 

Veen, 2005). Thus, agent based models account for bottom-up and top-down 

processes simultaneously in the examination of group outcomes. 

In essence, agent based models are computer programs that consist of 

inputs, outputs, and processes. Inputs can be likened to independent variables and 

outputs can be likened to dependent variables, while the computer program itself 

represents the process (Gilbert, 2008). ABM offers modelers the ability to simulate 

the heterogeneity of individual agents, interactions of these agents (based on 

decision rules) and emergent macro level phenomena (Gilbert, 2008). 
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Agent-based modeling is one of the newer techniques for conducting 

research; however, a standardized process has been developed for this type of 

research over the last decade. The procedural steps of conducting agent-based 

modeling research is akin to other social science methods in that the process is 

idealized on paper. In reality, many of the steps often occur simultaneously and 

iteratively. Making these steps explicit is useful to guide the agent-based approach 

to research. Gilbert (2008) describes the process for agent-based modeling in social 

science research, which is summarized into the 10 following steps.  

1. Define the research question(s) at the specific level.  

2. Identify the higher-level regularities that you are trying to explain. 

3. Define the type(s) of agent(s) that will be used in the model. 

4. Determine the decision rules that will apply to the agents when 

interacting within the model. 

5. Consider the type of environment the agents will be acting within. 

6. Develop the program code for the model. 

7. Verify the model: Verification is the process of ensuring that the model 

accurately performs in the way that it is intended to (e.g., agents behave 

according to the specified decision rules). 
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8. Validate the model: Validation of an agent-based model utilizes the 

criterion that the model produces the higher-level regularities that the 

researcher aims to explain. 

Sensitivity Analysis is a component of validating the computer 

model, it includes modifying model parameters and agent 

parameters within the code to see how the outcomes are altered. If 

any parameter adjustments produce the same results agent-based 

modeling abides by the rule of parsimony. 

9. Analyze the simulation output and, if possible, compare model’s output 

with real-world empirical data. 

10. Draw conclusions, hopefully answering the questions specified in step 1  

There are three main components to agent-based models; agents, 

environment, and time. The first and most basic components of ABM are agents. 

Agents are autonomous, decision-making, representations of social entities (i.e., 

individuals, groups, organizations, societies, etc.). Each agent is designated a set of 

characteristics at the onset of the simulation. These characteristics can be 

homogenous or heterogeneous among agents. Additionally, they can be assigned by 

the researcher to be a specific value or to be random. Agents then interact with 

other agents and the environment within the model.  
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Agents are programmed with decision making rules to govern aspects of 

their behavior, allow them to learn from previous behavior, and/ or provide 

boundaries regarding their interaction with the environment and/or other agents. 

Each agent individually assesses their situation and based on their rules makes a 

decision. Repetitive interactions with various other agents and the environment 

allow agents to continuously adapt (Bonabeau, 2002). Thus, agent based simulation 

is capable of modeling adaptation, learning, bottom-up phenomena, and top-down 

phenomena. All of which are difficult to do with other modeling approaches 

(Gilbert, 2008). Because agent-based simulations are capable of adapting, even a 

very simplified model can show the emergence of complex patterns. These 

complex behavioral patterns can provide information regarding the dynamics of the 

real-world phenomena that the model emulates (Bonabeau, 2002). 

The second component of ABM is the environment. The environment is the 

virtual space in which agents function. The environment can refer to a geographical 

space or any other type of space (i.e., knowledge space). Additionally, 

environments can be specific or general. For example, an environment can be 

programmed to replicate a specific grocery store on a specific street in a specific 

town, or it can be programmed to only contain the essentials of the process(es) of 

interest. The environment can be programmed to influence agents’ decisions or to 

be completely neutral (Gilbert, 2008). The agents interact within the simulated 
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environment, or world. For example, the environment in this study is displayed as a 

series of squares, each square representing 1 agent. Although the visual display of 

the environment possesses observable edges, the environment can be set to be static 

or continuous to wrap around each border. In other words, in a continuous 

environment the agent in the top left corner neighbors the agent in the bottom left 

corner and the top right corner.  

 

Figure 1: Example of the visual display of agents and environment in agent-based 

modeling. 

The third component of ABM is the simulation of time. The interaction 

between the agents and the environment are repetitive and can be programmed to 

occur at specific intervals, randomly, or until a specific value is reached. Thus, 

iterations (referred to as “ticks”) of interaction represent the passing of time. The 
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advantage of this component within ABM is the ability to observe the feedback 

loops that occur between agents and the environment over time. As the agents and 

the environment repeatedly interact, either, neither, or both can be influenced by 

the other creating simultaneous loops of bottom-up and top-down changes. ABM 

allows researchers to simulate emerging phenomena in regard to length, duration, 

and frequency of the process of interest.  

Method 

Procedure 

The model for the current study will utilize the agent-based modeling 

platform of NetLogo 5.0.4 (Wilensky, 1999). The ten steps to using agent-based 

modeling for research as specified by Gilbert (2008) are used to guide the current 

research. The first and second steps were fulfilled during the above literature 

review. The first step of defining the research questions in detail was achieved 

through the development of the five hypotheses. The second step of identifying the 

higher-level regularity of interest was achieved by defining and reviewing the 

group level construct of affective convergence. A general description of the model 

will now be provided followed by an in-depth discussion of the model 

specifications that correspond with the third, fourth and fifth steps of defining the 

agents, the decision rules applied to the agents and the environment in which the 

agents will operate.  
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In any model of group affect there must be some representation of 

individual affect. The representation of affect in this simulation is fairly simple. 

Affect is defined as the valence dimension of core affect. As discussed above, the 

transfer of affect is more likely to be a transfer of valence rather than intensity.  

With that being said, some degree of intensity is required for transfer to occur; as 

demonstrated by Bartel and Saavedra’s (2000) findings that only high activation, 

high activation pleasant, and high activation unpleasant moods transferred. This 

model makes the assumption that activation exists at a moderate range for all 

interactions. Representing affect as strictly the valence dimension of core affect 

allows us to hold intensity constant across all agent interactions. 

Each agent’s valence of core affect is represented by a randomly assigned 

value on a scale of 0 to 140, where 0 is negative and 140 is positive.  The agent’s 

value for affect is randomly assigned at setup prior to beginning the simulation. 

Thus, each team is heterogeneous in affect at the start of the model. The agent’s 

value for affect is captured in two forms, the felt affect and the expressed affect. 

The felt affect captures the affect value that is randomly assigned to the agent at 

setup and any subsequent changes to their felt affect based on the decision rules 

(discussed below). The expressed affect is the affect that the agent expresses to 

other agents upon interaction. The expressed affect is the same as felt affect when 

there is no display rule specified. When a display rule is in effect, the expressed 
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affect will abide by the display rule parameters (described below). Throughout the 

simulation, both values of the agent’s felt and expressed affect will change based 

on decision rules that are applied during interactions with other agents and the 

environment. The current model provides specific rules which impact the decisions 

the agents make on who to interact with, the quality of the interaction, and the 

extent to which their own affect changes based on the interaction.  

In this simulation the environment is not a geographical representation. The 

visual representation of the environment is a series of squares with observable 

edges; however the simulated environment is continuous and wraps from top to 

bottom and side to side. The environment models the characteristics and context of 

the team. In other words, the environment possesses the independent variables of 

team interdependence, social influence, and display rule norms. It is the 

environment that will be manipulated to test hypotheses 1 through 5. 

At the onset of the simulation, with all group level constructs being held 

constant, each agent will randomly select 1 other agent in their team to interact 

with. When an agent encounters another agent they are exposed to that agent’s 

expressed affect. The agent then chooses to adjust their affect in the direction of the 

target’s displayed affect by a value of +/- 7. The value of +/- 7 was determined by 

the results of a within person study of emotional contagion by Lishner, Cooter, and 

Zald (2008). The authors captured the participants’ emotional experience in a 
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neutral condition and again after viewing facial expressions of four states of affect 

(e.g. Happy, Sad, Fearful, and Angry).  Using the mean difference scores (between 

Neutral and each affective state) from this study, an average affective shift was 

calculated. This value was then transformed from the original 0 - 112 point scale 

onto a 0 - 140 point scale. The resulting value was 7.5 for a single affective shift on 

the current 140 point scale. For computer coding purposes, the 7.5 anchor was 

rounded down to a value of 7.  

In addition to simulating affective shift, the model imposes limitations on 

the agent’s affect as well. If the agent’s felt affect is at the upper or lower most end 

of the scale (e.g. 0 or 140) the agent will not adjust any further past that point but 

can adjust counter to their current extreme. For example, if an agent is at the 

extreme positive (140) and encounters a target displaying positive affect, the agent 

will not adjust any further toward positive. However if the agent encounters a target 

displaying negative affect they will adjust negatively according to the group level 

parameters that are in effect for that encounter. 

Team size. Each agent represents a member of the team.  By definition, the 

smallest possible number of individuals that can constitute a team is 2 and there is 

no agreed upon maximum number of members that can be part of a team. In an 

effort to identify team characteristics Devine, Clayton, Philips, Dunford, and 

Melner, (1999) conducted a survey with organizations in the United States. The 
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authors found that the reported average team size was 11. It is likely the 

respondents for this survey may have defined team in a multitude of ways which 

impacts the interpretation of the results. After a certain point, a larger team may be 

better classified as a group rather than a team (Katzenbach & Smith, 1992). Thus, 

for the purposes of this simulation the number of agents (team size) is determined 

by the researcher and can take on three values of small (N=3), med (N=6), or large 

(N=9). When team size is being held constant, it will be set at 6.   

Interdependence. The group construct of interdependence will be represented in 

the model by the number of agents that interact in one iteration. Wageman (1995) 

and Bartel and Saavedra (2000) both quantified interdependence through 

determining the frequency of interactions that team members had with one another. 

Wageman (1995) quantified interdependence by interviewing team managers 

regarding the frequency of meetings and the communication technologies available. 

Bartel and Saavedra (2000) quantified interdependence through a supervisor survey 

that assessed how often two or more team members gathered and interacted. 

Wageman (1995) and Bartel and Saavedra’s (2000) quantification of 

interdependence support the current operationalization of interdependence as more 

frequent interactions among team members during each iteration. In a team with 

low interdependence an agent will only interact with one other agent during each 

iteration of the model. As interdependence increases agents will choose to interact 
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with more agents from their team at the same time. An agent in a team with 

medium interdependence will interact with two agents during each iteration of the 

model and an agent in a team with high interdependence will interact with three 

agents during each iteration.  When interdependence is being held constant (for 

non-interdependence related hypothesis testing), it will be set at low.  

Social Influence. The variable social influence determines how much adjustment 

each agent will make upon interacting with another agent. The degree of 

adjustment for each level of social influence is determined by adding 

approximately 1/3 of the value of the control condition anchor value of 7. Each 

increment of increase in social influence will result in an adjustment of +/- 2 in 

addition to the anchor value of +/- 7. Thus, an agent in a team with weak social 

influence will adjust their affect +/- 9 points. It is important to note here that 

“weak” social influence does not equate to no social influence (the control value for 

no social influence is +/- 7, based on Lishner et al. (2008), whose contagion scores 

were derived after participants viewed pictures of strangers displaying different 

emotions). “Weak” is used to describe the presence of social influences, but at a 

lesser strength than medium or high. An agent in a team with medium social 

influence will adjust their affect +/- 11 points and an agent in a team with high 

social influence will adjust their affect +/- 13 points.  
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Display Rule Breadth. Display rule breadth differs from the above independent 

variables in that it represents expressed emotion rather than felt emotion. When 

display rules are in effect agents will assess their current felt emotion and decide on 

a level of expressed affect that is closest to their felt emotion but within the bounds 

of the display rule. The values for display rule breadth will be manipulated by 

placing restrictions on the 0 to 140 range of expressed affect. The wider of the two 

display rule breadths allows for agents to express 2/3 of the scale (50 to 140). The 

narrower of the two display rule breadths allows agents to only express 1/3 of the 

scale (90 to 140). Although valence is not a factor of interest in this study, the 

wider of these two breadths can be thought of as suppressing negative affect (can 

still express neutral and positive emotions). The more narrow breadth of display 

rules can be thought of as expressing positive affect only (so both neutral and 

negative affect should be suppressed). For example, if an agent has a felt affect 

value of 75 but is operating under the narrow display rule breadth condition, that 

agent will display an affect value of 90, the value which is closest to the agent’s felt 

affect yet still within the bounds of the display rule. If no display rule is in effect 

the expressed emotion will be the same as the agent’s felt emotion.  

Time. Affect is a dynamic state and requires the consideration of time in its 

examination. Research in the emotions field has struggled with studying emotions 

in real time in the workplace. Each “tick”, or iteration of the model, can be thought 
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of as a point in time in which a team member encounters 1 or more other team 

members.  The agents update their affect at each tick of the model based on the 

quality of the encounter in that tick. The ticks do not have a specific unit of time 

and can represent a range of time. For example, in a fast paced busy team, 

interactions are short; thus 1 tick may equal 10 seconds, in a team where 

interactions are less rapid 1 tick may equal 5 or more minutes. However, because 

affect is dynamic it is not recommended to interpret 1 tick as extended time such as 

1 month or 1 year. 

Affective Convergence. Two measures of affective convergence will be captured 

during each run. Each run will allow the model to continuously run until complete 

affect convergence (regardless of valence) occurs within the team. The first 

measure is the “ticks” or time at the conclusion of the run. This will allow for the 

analysis of latency, or how long it takes for affect convergence to emerge under 

each set of the conditions.  Because complete convergence may never have time to 

occur in real-life circumstances, the variance in affect will also be captured 

throughout the run. This measure will represent the degree of convergence in affect 

after 5, 10, 15, 20 and 25 interactions.   

Sample. A series of ticks is called a run, 1 run represents the emergent 

characteristics of 1 team under the specified conditions. A benefit of agent-based 

modeling is that each sample for hypothesis testing is generated independently, 
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allowing each sample to have the ideal amount of power. A power analysis was 

conducted to determine the ideal sample size to test each hypotheses with latency 

and affective variance over time. G*Power 3 (Faul, Erdfelder, Lang, & Buchner, 

2007) was used to conduct the power analyses. The input for the analysis included 

a statistical test of mixed model ANOVA (see Proposed Analysis section below), a 

large Cohen’s d effect size of (.8), α = .05, statistical power of .95, a nonsphericity 

correction of .2, and 6 measurements. The number of conditions was adjusted for 

each hypothesis providing the ideal sample size. To test hypotheses 1 and 2 

regarding display rule presence/breadth a total sample of 106 teams was required, 

or 53 teams per condition. To test hypothesis 3 regarding social influence a total 

sample of 140 teams, or 35 teams per condition was required. To test hypotheses 4 

and 5 regarding interdependence and team size a total sample of 126, or 42 teams 

per condition, was required for each hypotheses resulting in 252 teams. Based on 

the results of the power analysis to test all hypotheses of affective variance over 

time, a total sample size of 604 teams (runs) was generated. 

 A second set of power analyses was conducted to determine the ideal 

sample size for hypotheses using the one-way ANOVA to test the latency outcome 

of affective convergence (see Proposed Analysis section below). A one-way 

ANOVA has less power than the mixed-model ANOVA because it is a between 

subjects test. G*Power 3 (Faul et al., 2007) was also used to conduct these power 
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analyses. The input for the analysis included a statistical test of one-way ANOVA, 

a medium F effect size of .25, α = .05, and statistical power of .95. The number of 

conditions was adjusted for each hypothesis. The ideal total sample size for 

hypotheses 1 and 2, display rule presence and display rule breadth, was 210 teams 

or 105 teams per condition. A random sample of 53 teams per condition were 

already generated for the mixed-model ANOVA, thus the difference of an 

additional 52 teams per condition were simulated and added to the dataset to 

examine latency. The ideal total sample size for hypothesis 3, social influence, was 

280 teams, or 70 teams per condition. A random sample of 35 teams per condition 

were already generated for the mixed-model ANOVA, thus the difference of an 

additional 35 teams per condition were simulated and added to the dataset to 

examine latency. The ideal total sample size for hypotheses 4 and 5, team size and 

interdependence, was 252 teams, or 84 teams per condition. A random sample of 

42 teams per condition for each hypothesis were already generated for the mixed-

model ANOVA, thus the difference of an additional 42 teams per condition for 

both hypotheses 4 and 5 were be simulated and added to the dataset to examine 

latency. This resulted in a total sample size of 1204 teams to test hypotheses 1 

through 5 on the latency measure of affective convergence.  
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Results  

Hypotheses 1 through 5 were tested using two outcome variables for 

affective convergence; convergence latency and variance in affect for each team. 

The hypotheses were analyzed using two types of analysis.  A one-way analysis of 

variance (ANOVA) was used to test all the hypotheses with the latency measure of 

affective convergence. The latency measure of affective convergence represents the 

amount of time (ticks) that it takes for teams to completely converge on affect. 

Thus, the one-way ANOVA compares that latency across conditions.  A mixed 

model analysis of variance (ANOVA) was also conducted to examine changes in 

the affective variance over time between conditions. Variance in affect at the 

intervals of start, 5, 10, 15, 20, and 25 ticks was the within group variable (i.e., 

Time). The between group variable was condition. The results of interest for these 

analyses were the interaction term of time and condition because it represents the 

extent to which variance in affect is reduced over time as a function of condition.  

When a significant interaction effect was found, the means were plotted, and tests 

of simple effects were conducted to examine the interaction.   

Prior to conducting each one-way ANOVA, the data was examined to 

ensure that it met the assumptions of normality and homogeneity of variance. The 

results demonstrated that the latency convergence variable was positively skewed 

with a larger than recommended kurtosis. Tabachnick and Fidel (2007) provided a 
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basic rule of thumb regarding the severity of skewness; they provided the guideline 

of a skew of +/- 1 to be considered severe and recommended a logarithmic 

transformation when data are positively skewed to induce normality upon the 

distribution. Thus, the latency measure for affective convergence was transformed 

to correct for non-normality. The original and corrected skewness and kurtosis, as 

well as Levene’s test values (following data transformation) are reported below in 

each hypothesis’s section. A logarithmic transformation is a consistent re-

expression of the data; however, it is recommended for interpretation purposes to 

report the original means when reporting the ANOVA results (Tabachnick & Fidel, 

2007). Thus, only the original means are reported in the following results section.  

Display Rule Presence 

Hypothesis 1 states that teams with display rule norms will have greater 

affective convergence than teams without any display rule norms. For the one-way 

ANOVA with latency as the dependent variable, the data were first examined to 

assess the assumption of normality. The data demonstrated a non-normal 

distribution, with a positive skewness of 1.47 (SE = .17) and kurtosis of 2.88 (SE = 

.33). Thus, a logarithmic transformation was conducted to correct for the positively 

skewed distribution. The transformed data had a skewness of -.46 (SE =.17) and a 

kurtosis of -.06 (SE = .33) When the ANOVA was run, Levene’s test of 

homogeneity was significant (p= .032), indicating that the homogeneity of variance 
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assumption had been violated. Therefore, the Brown-Forsythe values of the 

ANOVA results, which do not assume homogeneity of variance, were used to 

interpret results. The one-way ANOVA using Brown-Forsythe was significant, p = 

.039 (see Table 1); however, the direction of the effect was opposite of that 

hypothesized. Teams with no display rule norms (M = 803.39, SD = 547.89) 

converged significantly sooner than teams with display rules (M = 1087.10, SD = 

815.34). This finding indicates that the presence of display rules actually increases 

the amount of time needed for convergence to occur. Thus, the results do not 

support hypothesis 1 with the latency measure of affective convergence.  

 

Table 1 

ANOVA of Display Rule Presence on the Latency of Affective Convergence 

 

Sum of 

Squares df 

Mean 

Square F 

Between Groups .53 1 .53 4.30* 

Within Groups 25.48 208 .12  

Total 26.01 209   

Note: * p< .05, ** p< .01 

 

A mixed-model ANOVA was conducted to examine hypothesis 1 with the 

affective variance measure. Affective variance was analyzed in a mixed-model 

ANOVA, with time (start, 5 ticks, 10 ticks, 15 ticks, 20 ticks and 25 ticks) as a 

within subjects variable and display rule norms (display rule, no display rule) as a 
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between subjects variable. Mauchly’s test of sphericity was significant which tells 

us that the variance of the repeated measures and the correlation among all possible 

combinations of the repeated measure is not equal. Thus, the Greenhouse-Geisser 

adjustment, which adjusts the degrees of freedom in order to be a more 

conservative omnibus test, was used to interpret the results (Tabachnick & Fidel, 

2007).  The main effect of time on affective variance was significant, F(1.72, 

179.12) = 834.52, p = .000; see Table 2. The effect size (η
2
 =.89) was large based 

on the suggested values of a small effect = .01, a medium effect of .06, and a large 

effect of .14 (Field, 2009). Affective variance was significantly greater at earlier 

intervals of time than at later intervals of time; see Table 3 for means and standard 

deviations. Pairwise comparisons, which show which time segments were 

significantly different from each other, can be seen in Table 4. The main effect of 

display rule presence on affective variance was not significant and the interaction 

between time and display rule norms was also not significant. These results do not 

support hypothesis 1 that teams with display rules will have greater affective 

convergence than teams with no display rules.  
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Table 2 

ANOVA Results of Display Rule Presence and Time on Affective Variance 

Source df F η
2
 p 

Display Rule Presence 1 1.41 .01 .238 

Time 1.72 834.52 .89 .000 

Display Rule Presence 

x Time 
1.72 .51 .01 .58 

Error (within groups) 179.12    

Note. dfs are the adjusted Greenhouse-Geisser values. 

 

 

Table 3 

 

Means and Standard Deviations of the Main Effect of Time on Affective Variance  

 

Time  
Start 5 ticks 10 ticks 15 ticks 20 ticks 25 ticks 

Mean 

(SD) 

37.98 

(9.27) 

17.49 

(7.83) 

7.02 

(4.08) 

5.32 

(1.98) 

5.40 

(1.64) 

5.00 

(1.75) 

Note. Numbers in parentheses are standard deviations.  

 

Table 4 

 

Pairwise Comparisons of Main Effect of Time of Affective Convergence  

 

Time Time Segment Sig 

Start 5 ticks 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
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Table 4, continued 

Pairwise Comparisons of Main Effect of Time of Affective Convergence (continued) 

Time Time Segment Sig 

5 ticks Start 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

10 ticks Start 

5 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

15 ticks Start 

5 ticks 

10 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.75 

.24 
 

20 ticks Start 

5 ticks 

10 ticks 

15 ticks 

25 ticks 
 

.00 

.00 

.00 

.75 

.08 
 

25 ticks Start 

5 ticks 

10 ticks 

15 ticks 

20 ticks 
 

.00 

.00 

.00 

.24 

.08 
 



AFFECTIVE CONVERGENCE IN TEAMS                                                        60   

 

 

 In sum, hypothesis 1 was unsupported for both measures of affective 

convergence. The presence of display rules in teams did influence the time required 

for teams to reach full affective convergence; however, the direction of this 

relationship was opposite of the hypothesized one. Teams with display rules took 

longer to converge than teams with no display rules. Further, the presence of 

display rules did not impact the extent to which affective variance decreased over 

time. 

Display Rule Breadth 

Hypothesis 2 states that teams with a narrow breadth of display rule norms 

have greater affective convergence than teams with wider breadth of display rule 

norms. For the one-way ANOVA with latency as the dependent variable, the data 

demonstrated a non-normal distribution, with a positive skewness of 3.09 (SE = 

.17) and kurtosis of 15.18 (SE = .33). Thus, a logarithmic transformation was 

conducted to correct for the positively skewed distribution. The transformed data 

has a skewness of .001 (SE =.17) and a kurtosis of -.27 (SE = .33) demonstrating a 

normal distribution. Levene’s test was not significant (p= .70) allowing us to 

assume homogeneity of variance. The one-way ANOVA using the latency measure 

of affective convergence was significant (see Table 5). Teams with narrow display 

rule breadth (M = 412.19, SD = 302.65) converged on affect significantly sooner 

than teams with wide display rule breadth (M = 1095.51, SD = 943.20). The effect 
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size (η
2
 = .25) was large (Field, 2009). These results support hypothesis 2 with the 

latency measure of affective convergence.  

 

Table 5 

ANOVA of Display Rule Breadth on the Latency of Affective Convergence 

 

Sum of 

Squares df 

Mean 

Square F 

Between Groups 7.86 1 7.86 67.72** 

Within Groups 24.13 208 .12  

Total 31.99    

Note: * p< .05, ** p< .01 

 

A mixed-model ANOVA was conducted to examine hypothesis 2 with the 

affective variance measure. Affective variance was analyzed in a mixed-model 

ANOVA, with time (start, 5 ticks, 10 ticks, 15 ticks, 20 ticks and 25 ticks) as a 

within subjects variable and condition (wide display rule, narrow display rule) as a 

between subjects variable. Mauchly’s test of sphericity was significant (p = .000); 

thus, the Greenhouse-Geisser adjustment was used to interpret the results 

(Tabachnick & Fidel, 2007). The main effect of time on affective variance was 

significant; see Table 6 for ANOVA results. The effect size (η
2
 =.89) was large 

(Field, 2009). An examination of the means and pairwise comparisons reveal that 

affective variance is significantly greater at earlier intervals of time; see Table 7 

and 8. The main effect of display rule breadth on affective variance was not 
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significant and the interaction between time and display rule breadth was not 

significant. These results do not support hypothesis 2 that teams with a narrow 

display rule breadth will have greater affective convergence than teams with wide 

display rule breadth. 

 

Table 6 

ANOVA Results of Display Rule Breadth and Time on Affective Variance  

Source df F η
2
 p 

Display Rule Breadth 1 2.43 .02 .12 

Time 1.99 802.55 .89 .00 

Display Rule Breadth x 

Time 
1.99 1.96 .02 .14 

Error (within groups) 206.52    

 

 

Table 7 

 

Means and Standard Deviations of the Main Effect of Time on Affective Variance  

 

Time  
Start 5 ticks 10 ticks 15 ticks 20 ticks 25 ticks 

Mean 

(SD) 

39.46 

(9.54) 

20.67 

(8.03) 

8.81 

(4.97) 

5.36 

(2.48) 

5.44 

(1.95) 

4.92 

(1.69) 

Note. Numbers in parentheses are standard deviations.  
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Table 8 

 

Pairwise Comparisons of Main Effect of Time of Affective Variance  

 

Time Time Segment Sig 

Start 5 ticks 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

5 ticks Start 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

10 ticks Start 

5 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

15 ticks Start 

5 ticks 

10 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.79 

.15 
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Table 8, continued 

 

Pairwise Comparisons of Main Effect of Time of Affective Variance (continued) 

 

Time Time Segment Sig 

20 ticks Start 

5 ticks 

10 ticks 

15 ticks 

25 ticks 
 

.00 

.00 

.00 

.79 

.05 
 

25 ticks Start 

5 ticks 

10 ticks 

15 ticks 

20 ticks 
 

.00 

.00 

.00 

.15 

.05 
 

Note: Numbers are significance (p) values 

 

In sum, the results partially supported hypothesis 2. The results of the 

latency measure of affective convergence demonstrate that teams with narrow 

display rules reach complete convergence more quickly than teams with wide 

display rules. However, the examination of variance in affect through the first 25 

iterations of time did not exhibit differences between narrow and wide display 

rules. In other words, at smaller increments of time display rule breadth had no 
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impact on affective convergence, but over an extended amount of time more 

narrow display rules caused teams to converge faster.  

Social Influence 

Hypothesis 3 states that teams with stronger social influence processes will 

have greater affective convergence. For the one-way ANOVA with latency as the 

dependent variable, the data demonstrated a non-normal distribution, with a 

positive skewness of 3.20 (SE = .15) and kurtosis of 18.77 (SE = .29). Thus, a 

logarithmic transformation was conducted to correct for the positively skewed 

distribution. The transformed data has a skewness of -.12 (SE =.15) and a kurtosis 

of -.27 (SE = .29) demonstrating a normal distribution. Levene’s test of 

homogeneity was not significant (p= .86) allowing us to assume homogeneity of 

variance. The one-way ANOVA using the latency measure of affective 

convergence was significant (Table 9). The effect size (η
2
 = .19) was large (Field, 

2009). Trend analysis and planned comparisons were conducted to further examine 

the data. Trend analysis revealed a significant linear trend, F (1,276) = 65.07, p 

=.000. Latency for affective convergence decreased as the level of social influence 

increased, as seen in Table 10; results demonstrate significant differences between 

no social influence teams and weak social influence teams, t(276) = -2.50, p = .013; 

weak social influence teams and medium social influence teams, t(276) = -2.93, p = 

.004; and medium social influence teams and strong social influence teams, t(276) 
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= -2.10, p = .037. These results support hypothesis 3 with the latency measure of 

affective convergence.  

 

Table 9 

ANOVA of Social Influence on the Latency of Affective Convergence 

 

Sum of 

Squares df 

Mean 

Square F 

Between Groups 7.33 3 2.44 21.77** 

Within Groups 30.96 276 .11   

Total 38.29 279     

Note: * p< .05, ** p< .01 

 

Table 10 

 

Planned Comparisons of Social Influence on Latency of Affective Convergence  

 

 Social Influence 

    

 Strong Medium Weak None 

Latency     

Mean 247.87a 

(181.73) 

342.34b 

(301.44) 

479.36c 

(360.07) 

660.13d 

(563.81) 

Note. **=p ≤.01. Numbers in parentheses are standard deviations. Means not 

sharing subscripts differ at p < .05. 

 

A mixed-model ANOVA was conducted to examine hypothesis 3 with the 

affective variance measure. Affective variance was analyzed with time (start, 5 

ticks, 10 ticks, 15 ticks, 20 ticks and 25 ticks) as a within subjects variable and 
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social influence (none, weak, medium, high) as a between subjects variable. 

Because Mauchly’s test of sphericity was significant, the Greenhouse-Geisser 

adjustment was used to interpret the results (Tabachnick & Fidel, 2007). Results of 

the mixed model ANOVA can be seen in Table 11. The main effect of time on 

affective variance was significant with a large effect size (η
2
 =.87) (Field, 2009). 

The main effect of social influence on affective variance was not significant; 

however, there was a significant interaction between time and social influence. 

Tests of simple effects and pairwise comparisons were conducted to explore the 

interaction further.  

The first series of simple effects tests tell us whether the levels of social 

influence are significantly different at a specific segment of time. The second series 

of simple effects tests tell us whether time periods are significantly different at 

specific levels of social influence; see Table 12. The pairwise comparisons allow us 

to identify between which levels of social influence/ segments of time the 

significant difference is occurring. Tables 12 and 13 provide the results of the 

pairwise comparisons and Figure 2 visually displays the interaction of affective 

variance over time by social influence condition.  
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Table 11 

ANOVA Results of Social Influence and Time on Affective Variance 

Source df F η
2
 p 

Social Influence 3.00 1.43 .03 .24 

Time 2.10 917.94 .87 .00 

Social Influence x Time 6.29 7.07 .14 .00 

Error (within groups) 285.07    

Note. dfs are the adjusted Greenhouse-Geisser values 

 

 

 

Table 12 

 

Simple Effects of the Interaction of Social Influence and Time on Affective Variance  

 

 Social Influence  

     

 Strong Medium Weak None Simple Effects: F 

df (3, 136)  

Time      

Start 38.85a 

(8.25) 

38.10a  

(11.14) 

42.13a  

(9.96) 

39.83a  

(10.27) 

1.08 

5 ticks 12.36a  

(4.92) 

13.18a  

(6.18) 

18.69b  

(6.43) 

19.38b  

(7.75) 

11.37** 

10 ticks 9.80a  

(3.18) 

8.02b  

(2.58) 

7.37b  

(3.09) 

7.80b  

(3.69) 

4.01** 

15 ticks 9.55a  

(3.15) 

7.74b  

(2.94) 

6.40c  

(2.29) 

5.18d  

(1.55) 

18.70** 
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Table 12, continued 

 

Simple Effects of the Interaction of Social Influence and Time on Affective Variance 

(continued)  

 

 Social Influence  

     

 Strong Medium Weak None Simple Effects: F 

df (3, 136)  

Time      

20 ticks 9.14a  

(4.18) 

7.78ab  

(2.76) 

6.94b  

(2.62) 

4.38c  

(1.53) 

16.30** 

25 ticks 9.24a  

(3.69) 

8.37a  

(2.45) 

6.50b 

(2.09) 

5.81b 

(2.27) 

12.27** 

Simple 

Effects: F 

df (5, 680) 

89.85** 81.11** 89.89** 83.71**  

Note. Numbers in parentheses are standard deviations. Means not sharing 

subscripts across levels of social influence differ at p < .05 according to Least 

Significant Difference comparison. 

 

 

Table 13 

 

Pairwise Comparison of Time within Levels of Social Influence for Affective 

Variance  

 

  Social Influence   

 Strong Med Weak None 

Time     

Start 5 ticks 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
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Note: Numbers are significance (p) values. 

 

 

 

5 ticks Start 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.02 

.02 

.01 

.01 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

10 ticks Start 

5 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.02 

.72 

.35 

.43 
 

.00 

.00 

.69 

.74 

.62 
 

.00 

.00 

.17 

.54 

.22 
 

.00 

.00 

.00 

.00 

.01 
 

15 ticks Start 

5 ticks 

10 ticks 

20 ticks 

25 ticks 
 

.00 

.02 

.72 

.54 

.61 
 

.00 

.00 

.69 

.95 

.30 
 

.00 

.00 

.17 

.43 

.88 
 

.00 

.00 

.00 

.24 

.30 
 

20 ticks Start 

5 ticks 

10 ticks 

15 ticks 

25 ticks 
 

.00 

.01 

.35 

.54 

.87 
 

.00 

.00 

.74 

.95 

.38 
 

.00 

.00 

.54 

.43 

.51 
 

.00 

.00 

.00 

.24 

.03 
 

25 ticks Start 

5 ticks 

10 ticks 

15 ticks 

20 ticks 
 

.00 

.01 

.43 

.61 

.87 
 

.00 

.00 

.62 

.30 

.38 
 

.00 

.00 

.22 

.88 

.51 
 

.00 

.00 

.01 

.30 

.03 
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Figure 2  

The Interaction of Social Influence and Time on Affective Variance

  

 

The results demonstrate that at the start time the levels of social influence 

were not significantly different from each other on affective variance. At 5 ticks the 

effect of social influence was significant; teams with strong and medium social 

influence differed significantly from teams with weak and no social influence. 

Teams with strong and medium social influence converged more quickly on affect 

than weak and no social influence teams in the first 5 iterations. Strong and 

medium social influence teams did not differ significantly from each other and 

neither did weak and no social influence teams. At 10 ticks social influence was 
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significant; teams with strong social influence slowed their rate of convergence and 

had significantly more variance in affect than teams at all other levels of social 

influence. Medium, weak and no social influence teams did not differ significantly 

from each other. At 15 ticks, all social influence conditions were significantly 

different from each other, with strong social influence teams having the most 

variance in affect and teams with no social influence having the least variance in 

affect. At 20 ticks, affective variance within the strong social influence teams 

decreased to the level of medium social influence teams, and affective variance in 

the weak social influence teams increased to the level of the medium social 

influence teams. Teams with no social influence continued to decrease in affective 

variance. Finally, at 25 ticks, strong, medium and no social influence teams all 

increased in affective variance, while teams with weak social influence decreased 

in affective variance. Strong and medium social influence teams were significantly 

different from weak and no social influence teams; however, strong and medium 

social influence teams did not differ significantly from each other, and neither did 

weak and no social influence teams. 

The results of social influence on the latency of convergence and the 

variance in affect over time partially supported hypothesis 3, which states that 

affective convergence will increase as social influence increases. The findings 

support a linear trend of social influence for complete affective convergence. 
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Teams with high social influence converged the fastest followed by teams with 

medium social influence and teams with low social influence. Teams with no social 

influence were the slowest to reach complete convergence. Further, when affective 

variance was examined there was a significant interaction between time and social 

influence. Teams with greater social influence converged faster, such that time 

became non-significant at 10 ticks. For teams with less social influence, time 

continued to be significant throughout 15 ticks. These results support hypothesis 3. 

However, teams with strong or medium social influence demonstrated more 

affective variance between 15 and 25 ticks than teams with weak or no social 

influence, which is contrary to hypothesis 3. Thus, the results of the interaction 

only partially support hypothesis 3, in that greater social influence reduces affective 

variance faster at earlier points of time. Throughout intermediate time segments, 

teams with stronger social influence had greater affective variance than teams with 

weaker social influence; however, teams with strong social influence reached 

complete convergence fastest (i.e., latency).   

Interdependence 

Hypothesis 4 states that teams that have high interdependence will have 

greater affective convergence than teams with low interdependence. For the one-

way ANOVA on latency of convergence, the data demonstrated a non-normal 

distribution, with a positive skewness of 2.14 (SE = .15) and kurtosis of 5.17 (SE = 
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.31). Thus, a logarithmic transformation was conducted to correct for the positively 

skewed distribution. The transformed data has a skewness of -.07 (SE =.15) and a 

kurtosis of -.46 (SE = .31) demonstrating a normal distribution. Levene’s test of 

homogeneity was not significant (p= .47) allowing us to assume homogeneity of 

variance. The one-way ANOVA using the latency measure of affective 

convergence was significant with a large effect size (η
2
 = .40) (Field, 2009). Table 

14 displays the one-way ANOVA results. Trend analysis and planned comparisons 

were conducted to further examine the data. Trend analysis revealed a significant 

linear trend; latency of affective convergence increased as the level of 

interdependence decreased. Planned comparison revealed that complete 

convergence was significantly slower for low interdependent teams than medium 

interdependent teams, t(249) = -7.05, p = .000; low interdependent teams than high 

interdependent teams, t(249) = -12.87, p = .000; and medium interdependent teams 

than high interdependent, t(249) = -5.82, p = .000 (see Table 15 for means and 

standard deviations).  These results support hypothesis 4 with the latency measure 

of affective convergence. 
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Table 14 

ANOVA of Interdependence on the Latency of Affective Convergence 

 

Sum of 

Squares df 

Mean 

Square F 

Between Groups 22.63 2 11.32 83.06** 

Within Groups 33.92 249 .14  

Total 56.56 251     

Note. **=p ≤ .01. 

 

Table 15 

 

Planned Comparisons of Interdependence on Latency of Affective Convergence  

 

 Interdependence 

   

 High Medium Low 

Latency    

Mean 135.86a 

(121.28) 

265.83b 

(200.27) 

704.35c 

(538.42) 

Note. **=p ≤.01. Numbers in parentheses are standard deviations.  Means not 

sharing subscripts differ at p < .05. 

 

A mixed-model ANOVA was conducted to examine hypothesis 4 with the 

affective variance measure. Affective variance was analyzed with time (start, 5 

ticks, 10 ticks, 15 ticks, 20 ticks and 25 ticks) as a within subjects variable and 

interdependence (low, medium, high) as a between subjects variable. Mauchly’s 

test of sphericity was significant; therefore, the Greenhouse-Geisser adjustment 

was used to interpret the results (Tabachnick & Fidel, 2007). The main effect of 
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time on affective convergence was significant with a large effect size (η
2 

=.91) 

(Field, 2009); Table 16 displays the ANOVA results. The main effect of 

interdependence on affective variance was significant with a large effect size (η
2
 

=.36) (Field, 2009). The interaction between time and interdependence was also 

significant. A test of simple effects and pairwise comparisons were conducted to 

examine the significant interaction further; Table 17 displays the simple effects and 

the F values, means, and standard deviations of the pairwise comparisons for 

interdependence across time segments.  Table 18 provides the pairwise 

comparisons of time segment within levels of interdependence, and Figure 3 

graphically displays the interaction between time and interdependence. 

 

Table 16 

ANOVA Results of Interdependence and Time on Affective Variance  

 

 

 

 

Source df F η
2
 p 

Interdependence 2 33.99 .36 .00 

Time 1.75 1179.14 .91 .00 

Interdependence x Time 3.50 23.55 .28  .00  

Error (within groups) 215.20    

Note: df values for time, interaction x time and Error are adjusted 

values for the Greenhouse-Geisser adjustment. 
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Table 17 

Simple Effects of the Interaction of Interdependence and Time on Affective 

Variance  

 

  Interdependence   

   

 High Medium Low Simple Effects: 

F 

df (2, 123)  

Time     

Start 40.39ab 

(11.51) 

37.44a 

(7.85) 

41.85b 

(9.57) 

2.23 

5 ticks 4.44a 

(1.31) 

6.10a 

(2.54) 

20.51b 

(8.65) 

118.67** 

10 ticks 4.54a 

(1.16) 

5.14a 

(1.66) 

7.91b 

(4.54) 

16.46** 

15 ticks 4.17a 

(1.55) 

4.77ab 

(1.70) 

5.27b 

(1.75) 

4.64** 

20 ticks 4.39a 

(1.90) 

4.83a 

(1.34) 

4.78a 

(1.50) 

.93 

25 ticks 4.30a 

(1.69) 

4.81a 

(1.52) 

4.85a 

(1.95) 

1.32 

Simple 

Effects: F 

df (5, 615) 

139.12** 106.11** 141.23**  

Note. **= p ≤.01. Numbers in parentheses are standard deviations. Means not 

sharing subscripts differ at p < .05 according to Least Significant Difference 

comparison. 
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Table 18 

 

Pairwise Comparison of Time by Interdependence for Affective Variance  

 

  Social Influence  

 High Med Low 

Time    

Start 5 ticks 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

5 ticks Start 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.87 

.75 

.96 

.87 
 

.00 

.12 

.13 

.15 

.12 
 

.00 

.00 

.00 

.00 

.00 
 

10 ticks Start 

5 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.87 

.47 

.77 

.64 
 

.00 

.12 

.48 

.54 

.52 
 

.00 

.00 

.00 

.00 

.00 
 

15 ticks Start 

5 ticks 

10 ticks 

20 ticks 

25 ticks 
 

.00 

.75 

.47 

.52 

.72 
 

.00 

.13 

.48 

.87 

.92 
 

.00 

.00 

.00 

.16 

.26 
 

Note: Numbers are significance (p) values. 
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Table 18, continued 

 

Pairwise Comparison of Time by Interdependence for Affective Variance 

(continued) 

 

  Social Influence  

 High Med Low 

Time    

20 ticks Start 

5 ticks 

10 ticks 

15 ticks 

25 ticks 
 

.00 

.96 

.77 

.52 

.79 
 

.00 

.15 

.54 

.87 

.96 
 

.00 

.00 

.00 

.16 

.84 
 

25 ticks Start 

5 ticks 

10 ticks 

15 ticks 

20 ticks 
 

.00 

.87 

.64 

.72 

.79 
 

.00 

.12 

.52 

.92 

.96 
 

.00 

.00 

.00 

.26 

.84 
 

Note: Numbers are significance (p) values. 
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Figure 3  

The Interaction of Interdependence and Time on Affective Variance 

 

 
 

 

The simple effects of interdependence show no significant differences in 

affective variance across conditions for start time; however, at 5 ticks and 10 ticks, 

teams with high and medium interdependence exhibited significantly lower 

affective variance (i.e., more convergence) than low interdependence teams. By 15 

ticks, teams with low interdependence decreased in affective variance to a similar 

level as those with medium interdependence.  By 20 and 25 ticks all three levels of 

interdependence had variances in affect that were not significantly different from 
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each other. The simple effects of time at specific levels of interdependence show 

significant effects for all levels of interdependence. 

The effects of interdependence on the latency of convergence and reduction 

in affective variance over time support hypothesis 4, which states that affective 

convergence will increase as interdependence increases. The results demonstrate a 

linear relationship of affective convergence with interdependence; teams with high 

interdependence reached complete convergence the fastest followed by teams with 

medium interdependence. Teams with low interdependence were the slowest to 

reach complete convergence. Further, when the variance in affect was examined 

there was a significant interaction between interdependence and time. Teams with 

high interdependence showed a quicker decline in affective variance over time, 

whereas teams with low interdependence showed the slowest decline in affective 

variance over time. Teams with high interdependence maintained less variance in 

affect throughout time than teams with low interdependence.  

Team Size  

Hypothesis 5 states that teams with fewer team members will have greater 

affective convergence than teams with more team members.  For the one-way 

ANOVA on latency of affective convergence, the data demonstrated a non-normal 

distribution, with a positive skewness of 2.07 (SE = .15) and kurtosis of 5.36 (SE = 

.31).  Thus, a logarithmic transformation was conducted to correct for the positively 
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skewed distribution. The transformed data has a skewness of -.47 (SE =.15) and a 

kurtosis of .33 (SE = .31) demonstrating a normal distribution. Levene’s test of 

homogeneity was not significant (p= .38) allowing us to assume homogeneity of 

variance. The one-way ANOVA for latency of affective convergence was 

significant with a large effect size (η
2
 = .38) (Field, 2009); see Table 19. Trend 

analysis and planned comparisons were conducted to further examine the data. 

Trend analysis revealed a significant linear trend F (1,249) = 147.79, p =.000. 

Latency of affective convergence increased as team size increased. Planned 

comparison revealed that latency was significantly different for small teams and 

medium teams, t(249) = -7.41, p = .000; small teams and large teams t(249) = -

12.16, p = .000; and medium teams and large teams, t(249) = -4.75, p = .000 (see 

Table 20). These results support hypothesis 5 with the latency measure of affective 

convergence.  

 

Table 19 

ANOVA of Team Size on the Latency of Affective Convergence 

 

Sum of 

Squares df 

Mean 

Square F 

Between Groups 20.61 2 10.30 75.08 

Within Groups 34.17 249 .14   

Total 54.78 251     
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Table 20 

 

Planned Comparisons of Team Size on Complete Affective Convergence  

 

 Team Size 

   

 Small Medium Large 

Latency    

Mean 255.15a 

(181.95) 

701.32b  

(604.74) 

1205.55c 

(884.86) 

Note. Numbers in parentheses are standard deviations. Means not sharing 

subscripts differ at p < .05. 

 

A mixed-model ANOVA was conducted to examine hypothesis 5 with the 

affective variance measure. Affective variance was analyzed in a mixed-model 

ANOVA, with time (start, 5 ticks, 10 ticks, 15 ticks, 20 ticks and 25 ticks) as a 

within subjects variable and team size (large, medium, small) as between subjects 

variables. Mauchly’s test of sphericity was significant; thus, the Greenhouse-

Geisser adjustment was used to interpret the results (Tabachnick & Fidel, 2007).  

The main effect of time on affective variance was significant with a large effect 

size (η
2
 =.84) (Field, 2009). The main effect of team size on affective variance was 

significant with a medium effect size (η
2
 =.112) (Field, 2009). The interaction 

between time and team size was significant with a small effect size (η
2 

= .05) 

(Field, 2009). Table 21 displays the results of the mixed model ANOVA. Tests of 

simple effects and pairwise comparisons were conducted to further explore the 
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significant interaction of team size and time; see Table 22 and Table 23. Figure 4 

graphically displays the interaction of team size and time for affective variance. 

 

Table 21 

ANOVA Results of Team Size and Time on Affective Variance 

Source df F η
2
 p 

Team Size 2 1270.82 .91 .00 

Time 1.62 661.91 .84 .00 

Interdependence x Team Size 3.24 3.13 .05 .02 

Error (within groups) 199.53    

 

 

Table 22 

 

Simple Effects of the Interaction of Team Size by Time on Affective Variance 

 

  Team Size   

  

 Small Medium Large Simple Effects: F 

df (1, 123) 

Time     

Start 37.63a 

(17.04) 

37.96a 

(9.22) 

39.55a 

(8.69) 

.30 

5 ticks 13.57a 

 (11.86) 

18.45b 

(8.26) 

22.53b 

(8.02) 

9.28** 

10 ticks 4.31a 

(2.79) 

7.86b 

(4.86) 

9.76b 

(5.60) 

15.36** 

15 ticks 3.50a 

(1.84) 

5.94b 

(1.96) 

5.67b 

(1.83) 

21.89** 
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Table 22, continued 

 

Simple Effects of the Interaction of Team Size by Time on Affective Variance 

(continued) 

 

  Team Size   

  

 Small Medium Large Simple Effects: F 

df (1, 123) 

Time     

20 ticks 4.11a 

(2.66) 

4.93ab 

(1.77) 

5.25b 

(1.44) 

3.52* 

25 ticks 3.99a 

(2.19) 

5.51b 

(1.72) 

5.39b 

(1.58) 

8.76** 

Simple 

Effects: F 

df (5, 615) 

100.65** 81.50** 

 

76.60**  

Note. *= p ≤ .05, **= p ≤ .01. Numbers in parentheses are standard deviations. 

Means not sharing subscripts differ at p < .05 according to Least Significant 

Difference comparison. 
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Table 23 

 

Pairwise Comparison of Time by Team Size of Affective Variance  

 

  Social Influence  

 Small Med Large 

Time    

Start 5 ticks 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

5 ticks Start 

10 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

10 ticks Start 

5 ticks 

15 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.24 

.79 

.67 
 

.00 

.00 

.01 

.00 

.00 
 

.00 

.00 

.00 

.00 

.00 
 

15 ticks Start 

5 ticks 

10 ticks 

20 ticks 

25 ticks 
 

.00 

.00 

.24 

.12 

.17 
 

.00 

.00 

.01 

.01 

.24 
 

.00 

.00 

.00 

.29 

.45 
 

Note: Numbers are significance (p) values. 
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Table 23, continued 

 

Pairwise Comparison of Time by Team Size of Affective Variance (continued) 

 

  Social Influence  

 Small Med Large 

Time    

20 ticks Start 

5 ticks 

10 ticks 

15 ticks 

25 ticks 
 

.00 

.00 

.79 

.12 

.73 
 

.00 

.00 

.00 

.01 

.09 
 

.00 

.00 

.00 

.29 

.68 
 

25 ticks Start 

5 ticks 

10 ticks 

15 ticks 

20 ticks 
 

.00 

.00 

.67 

.17 

.73 
 

.00 

.00 

.00 

.24 

.09 
 

.00 

.00 

.00 

.45 

.68 
 

Note: Numbers are significance (p) values. 
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Figure 4 

The Interaction of Team Size and Time on Affective Variance 

 

 

The results of team size on the latency of convergence and affective 

variance over time supported hypothesis 5, which states that affective convergence 

will decrease as team size increases. The results demonstrate a linear relationship of 

affective convergence with team size. Small teams reached complete convergence 

the fastest followed by medium size teams. Large teams were the slowest to reach 

complete convergence. When the affective variance is examined there is a 
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significant interaction between team size and time. Small teams had significantly 

greater declines in affective variance over time than medium or large teams.  

Exploratory Analysis  

The display rule hypotheses in this study were examined using two 

conditions for each hypothesis. The display rule presence hypothesis used the full 

range of affective expression and a reduced, but still wide, range of affective 

expression. The display rule breadth hypothesis used the wide range of affective 

expression and the narrow range of affective expression. When latency of 

convergence was examined, display rule presence produced results that were 

contrary to the expected outcome, while display rule breadth was consistent with 

the hypothesized outcome. To examine the relationship between display rules and 

latency of affective convergence further a separate sample was generated 

containing all three levels of display rules: full, wide, and narrow. A one-way 

ANOVA and planned comparisons were conducted on the new data set. Typically, 

exploratory analysis will utilize post hoc tests rather than planned comparisons; 

however, with ABM a new sample (N= 306) was generated which reduces the risk 

of inflating Type 1 error. With the new sample planned comparisons, based on the 

existing a prior hypotheses, are appropriate.  

The data for the one-way ANOVA on latency of affective convergence 

demonstrated a non-normal distribution, with a positive skewness of 3.03 (SE = 
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.45) and kurtosis of 12.7 (SE = .29).  Thus, a logarithmic transformation was 

conducted to correct for the positively skewed distribution. The transformed data 

has a skewness of .01 (SE =.14) and a kurtosis of -.35 (SE = .28) demonstrating a 

normal distribution. Levene’s test of homogeneity was not significant (p= .46) 

allowing us to assume homogeneity of variance. The one-way ANOVA for display 

rules on latency of affective convergence was significant with a medium effect size 

(η
2
 = .11) (Field, 2009); see Table 24. Planned comparisons were conducted to 

further examine the data. Planned comparison revealed that teams with the narrow 

range of display rules significantly differed on latency of affective convergence 

from teams with the full range of display rules t(303) = 4.15, p = .00; and teams 

with the wide range of display rules, t(303) = 5.83, p = .00. Teams with the wide 

range of display rules and the full range of display rules did not significantly differ 

in latency of affective convergence t(303) = -1.68, p = .09; see Table 25 for means 

and standard deviations.  

 

Table 24 

ANOVA of Display Rules on the Latency of Affective Convergence 

 

Sum of 

Squares df 

Mean 

Square F 

Between Groups 7.43 2 3.71 18.02** 

Within Groups 62.43 303 .21  

Total 69.86    

Note. ** = p ≤ .01 
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Table 25 

 

Planned Comparisons of Display Rule on Latency of Affective Convergence  

 

 Display Rule 

   

 Full Wide Narrow 

Latency    

Mean 360.00a 

(386.00) 

478.25a  

(558.12) 

196.63b 

(267.79) 

Note. Numbers in parentheses are standard deviations. Means not sharing 

subscripts differ at p < .05. 

 

These results partially reinforce the previous pattern of results, such that 

latency of affective convergence was significantly fastest for teams with narrow 

display rules. However, teams with full and wide display rules did not significantly 

differ, unlike the original data set. Although full and wide display rules did not 

significantly differ from one another an examination of the means shows that teams 

with wide display rules remained the slowest to converge in affect. An alternative 

explanation for the unexpected results of display rules may be that the relationship 

between display rules and affective convergence is moderated by a third construct.  

The impact of display rules on affective convergence is dependent upon 

interactions between agents. Interdependence determines how many interactions an 

agent has with other agent(s) during an iteration of the model. Thus, it is possible 
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that interdependence moderates the relationship of display rules on affective 

convergence. Under low interdependence conditions, display rules may have less 

impact on the affective convergence because interactions are fewer. As the number 

of interactions increase, display rules may have more influence on affective 

convergence. In other words, the more interactions that occur per iteration, the 

stronger the effect of display rules will be on latency of convergence. Thus, further 

exploratory analysis was conducted to examine the possibility of a moderated 

relationship between display rules and interdependence. 

A two way ANOVA was conducted to test for an interaction between 

display rules and interdependence on latency of convergence. The results showed a 

significant main effect of display rules on latency of convergence and a significant 

main effect of interdependence on latency of convergence. The interaction term of 

interdependence and display rules was not significant; see Table 26 for results.  

 

Table 26 

ANOVA Results of Display Rules and Interdependence on Latency of Affective 

Convergence 

Source df F η
2
 p 

Display Rules 2 36.21 .20 .00 

Interdependence 2 155.20 .51 .00 

Interdependence x Display Rules 4 .31 .00 .87 

Error (within groups) 297    
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The exploratory analysis of whether the level of interdependence of the team 

moderated the impact of display rules on latency of affective convergence was not 

supported.  

Although the results did not support a moderated relationship, the 

exploratory analysis further exemplifies the power of agent based modeling. In 

many cases, exploratory analysis is limited within the data sample because running 

multiple tests on the same sample increases the risk of Type I error; claiming there 

is an effect when, in fact, there is not. In agent based modeling in-depth exploratory 

analysis can be conducted by generating new samples from the population. Caution 

is needed when executing this practice in that the question being examined should 

still be based in theory. 

Discussion  

Individuals’ thoughts, emotions, and behaviors are influenced by the 

organizations in which they work, and in turn, individuals’ emotions influence the 

organization. Ashkanasy (2003) provided a multilevel model in which affect 

operates within organizations which encompasses the person, interpersonal, group, 

and organizational climate/culture levels. As reviewed earlier, shared affect 

operates on each of these levels (George, 1990; Bartel & Saavedra, 2000). Previous 

research has supported shared affect at the interpersonal/ dyadic level providing 

both theoretical and empirical evidence (Hatfield et al., 1994; Sullins, 1991; 
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Totterdell et al., 1998). The group level study of affect has recently gained 

momentum within the literature (George, 1990), but still only offers limited 

evidence.  

Group level research continues to struggle to examine group affect and the 

conditions under which affective convergence occurs. This study was an attempt to 

help fill the gap in the affective convergence literature at the group level.  

There were several goals of this study. First, I wanted to test whether group 

affect convergence does occur through modeled emotional contagion and social 

comparison processes. Second, I wanted to examine whether group characteristics 

influence the emergence of affective convergence. Third, I wanted to assess the 

levels of group characteristics that impact the development of affective 

convergence over time, as well as its ultimate emergence.  

The model of affect transfer, based on emotional contagion and social 

comparison, allowed individuals to observe the expressed emotions of other 

members of their team and adjust their own affect accordingly. Individuals 

continuously adjusted their affect according to their encounters with team 

members. Ultimately, the simulation demonstrated that the model of emotional 

contagion and social comparison did produce complete affective convergence 

within teams.  
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Affect convergence requires a shift of emotion at the individual level; 

however, external factors also influence affective convergence. There are several 

forces within teams that influence the way members interact with one another. The 

strength of socio-emotional bonds, the extent that members rely on one another, the 

size of the team, and display rule norms all influence affective convergence. Teams 

that had more interdependence, had stronger social connections, and were smaller 

in membership, fully shared affect within their teams in a shorter amount of time. 

Further, the range in affective variance over time was dependent on the strength of 

each of these external factors, with the exception of display rules.   

Interdependence is the degree that members rely on one another for 

resources to accomplish the task at hand. Teams, as opposed to groups, require 

some degree of interdependence even if it is small. The results of interdependence 

were consistent with previous research which found interdependence a predictor of 

mood convergence (Bartel & Saavedra, 2000). Teams with low interdependence 

took a longer amount of time to reach affective convergence and had greater 

variance in affect throughout time.  

Members are required to interact more often with one another as 

interdependence increases. Frequent interactions provide more exposure to other 

member’s expressed affect and more opportunities to adjust their own affect. 

Consistent with this line of reasoning results demonstrated that teams with medium 
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and high interdependence followed a pattern of converging faster than teams with 

low interdependence. An interesting finding in this study was that the variance in 

affective convergence did not significantly differ between teams with medium and 

high interdependence over time. These results suggest that there may be a threshold 

of the maximum amount of interdependence that impacts affective convergence. 

Teams at or above this threshold of interdependence may become similar in affect 

very quickly due to frequent interactions and possess less variance in affect over 

time.  

There are many degrees of interdependence within teams which may be 

determined by task type, team structure, organizational structure or any 

combination of these factors. The results of this study provided insight into 

managing affect convergence in teams through interdependence. Managers that 

desire to increase the affective similarity among team members could increase 

interdependence, if the team is currently minimally interdependent. Conversely, if 

managers desire for teams to have more variance in affect, the structure of the team 

and task could be designed to have as minimal interdependence as possible while 

still leveraging the power of the team to accomplish the desired goal.  

The second external force that influences affective convergence is the 

strength of socio-emotional bonds, such as group cohesion and/or shared group 

identity, within a team. Teams with stronger bonds are more psychologically and 
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emotionally invested in their membership with the group. The stronger the bond the 

more individuals mimic the behavior of those with whom they feel close or identify 

with. Consistent with this line of thought teams that had stronger social bonds 

decreased in variance of affect quickly and were fastest to reach affective 

convergence.  

An interesting result of social influence was that the variance in affect 

became stable, within each level, at later time segments. During these times, teams 

that had more social influence exhibited more variance. Strong social influence 

processes are a psychological investment that motivates members to attend to the 

affective cues around them. The stronger the bond, the more an individual will 

mimic and adjust. Strong social influence drastically reduced the variance in affect 

initially, but did not eliminate all variance during intermediate time segments. Even 

minimal variance in affect elicited stronger responses for team members with 

strong socio-emotional bonds. Thus, affective variance among members in a team 

with strong social influence elicited a greater spread of variance in affect. This can 

be explained through the process of affect transfer. When two individuals interact 

the sender must express an emotion, the receiver then perceives that emotion and 

responds. When the individuals have strong social influence they respond more 

strongly. However, there is no definitive mid-point at which the two people can 

inherently stop at. In other words if agent A displays a negative emotion and agent 
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B being in a slightly positive state perceives the emotion, agent B will adjust 

strongly toward the negative. However, agent A also perceived agent B’s positive 

emotion and adjusted strongly toward positive. The two agents do not know where 

the mid-point to stop adjusting and can actually pass each other to where agent A’s 

felt emotion becomes more positive than agent B was originally, and agent B’s felt 

emotion becomes more negative than agent A was originally. This passing of each 

other’s felt emotion allows for a wavelength pattern to occur throughout the team.  

Further, time may play a greater role in the impact of social influence on 

affective convergence than originally expected. After the initial convergence occurs 

and the relatively stable level of variance is achieved, the level may be held or 

violated over time until complete converge emerges. If more time segments had 

been examined, it is possible that social influence and time may cross each other at 

several points before complete convergence occurs.  

Non-linear patterns within team research are not uncommon. One well 

known theory, Tuckman and Jensen’s (1977) theory of team development, 

describes the stages of forming, storming, norming, and performing through which 

teams fluctuate. This is particularly true for teams that operate for extended 

durations together. The role of social influence on affective convergence may 

follow a similar non-linear pattern of convergence, divergence, and reconvergence 

over longer periods of time.  
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In application, managers could increase affective convergence through 

social influence indirectly. Many team building sessions already incorporate 

activities to facilitate socio-emotional bonds among team members. If managers 

desire to increase affective convergence they may be able to achieve this through 

building group cohesion and/or shared group identity. Although, this may sound 

like a cost effective way to “double dip” caution is suggested taking this approach. 

The process of affective convergence may increase, but more research is needed on 

how to direct the valence of convergence that develops through social influence 

processes.  

If the desired result is less affective convergence, social influence could be 

a very difficult route to try to decrease convergence. Generally teams are utilized 

for the benefits (e.g. flexibility, creativity) that they offer beyond a single 

individual; research has shown that these benefits have a positive relationship with 

socio-emotional bonds (Hatfield et al., 1994; Ashforth & Mael, 1989). Thus, we 

rarely want to remove or reduce the socio-emotional bonds of a team. However, 

awareness training of the potential dangers of affective convergence (i.e. 

groupthink) could allow members to consciously evaluate their end decisions; 

however this approach is unlikely to alter the unconscious processes of affective 

transfer and convergence.  
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A third force that influences affective convergence, team size, is a feature of 

the team itself. The more members there are within a team the more difficult it is 

for members to create and maintain a unified relationship. In the study, large teams 

took the longest to reach affective convergence and had the greatest variance in 

affect over time.  

If a team has fewer members, individuals are more likely to share repeated 

interactions with the same team members. Fewer members provide fewer affective 

cues for individuals to process. The findings of this study are consistent with this 

theory; small teams were the quickest to converge and had the least amount of 

variance in affect over time. These findings are similar to previous findings by 

Aube et al. (2011) in which team size was negatively related to quality of group 

experience.  

Team size is often a function of available resources, expertise requirements, 

and/or scope of project; yet there are options for managing team size. If a team is 

too large and is lacking affective convergence; generating sub-teams that can 

develop their own team dynamic and sub-culture may help increase affective 

convergence.  

Finally, the examination of a fourth force, display rules, on affective 

convergence provided interesting results. Display rules are the social norms that 

operate within a team to regulate appropriate emotional expressions. The presence 



AFFECTIVE CONVERGENCE IN TEAMS                                                        101   

 

 

of a display rule implies a limitation on the range of affect that is available for 

individuals to display. It was proposed that limiting the range of expressed emotion 

would limit the range of what other team members could “catch”. Thus, it was 

hypothesized that this truncated range of affect would increase affective 

convergence due to less variance in expressed affect.  

The results of the study provided two different types of effects display rules 

on affective convergence. First, if a display rule was already present (wide and 

narrow) then the theoretical relationship of the truncated display rule facilitating 

affective convergence held. Teams with narrow display rules converged quicker 

than teams with wide display rules, although the degree of variance in affect did not 

differ over the start, 5 ticks, 10 ticks, 15 ticks, 20 ticks and 25 ticks for the two 

breadths.  

The second type of effect occurred when comparing team affective 

convergence in the presence vs. absence of display rules. When teams with no 

display rule were compared to teams with a wide display rules, the above 

theoretical relationship did not hold. The presence of a display rule actually 

increased the time for complete convergence to occur. Teams with display rules 

took longer to converge than teams that were allowed the full range of displayed 

affect (no display rules).  
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Exploratory analysis was conducted to better understand these results; the 

second data set reiterated both the findings for display rule presence and display 

rule breadth. Further, a possible interaction between display rules and 

interdependence was examined to see if the relationship between display rules and 

affective convergence was moderated by interdependence. This interaction was not 

supported. The amount of interactions that team members engaged in per iteration 

did not influence how display rules influenced affective convergence. So why did 

the mere presence of display rules slow the affective convergence of the team?  

 One explanation is that the presence of a display rule removes the 

possibility of convergence at one end of the continuum of affect. In other words, if 

only a certain type of affect is expressed, only that type of affect can be caught and 

teams are unable to converge on any affect outside of the expressed range. In the 

current study, affect was captured in two forms, the felt affect of the individual and 

the affect that is expressed by the individual. The expressed affect is what becomes 

available for other team members to perceive and “catch”. When team members 

interact with one another on the full range of affect (no display rule) they perceive 

and adjust their felt affect up or down based on the interactions they have with 

other members. Thus, teams can converge at either end of the continuum of affect. 

When a display rule is present the range of expressed affect is truncated. Expressed 

affect is restricted to the upper 2/3 of the range (e.g., neutral and positive 
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expressions). Originally, this truncated range was proposed to increase affect 

convergence in that members would converge more quickly on the expressed affect 

available. However, the restriction of the convergence of affect to only one end of 

the continuum may actually increase the time it takes for convergence to occur. 

Although the current model is not specifically concerned with valence, truncation 

of one end of the continuum of expressed affect is consistent with common display 

rules such as suppression of negative emotions. When the negative end of the range 

of affect is removed from expression, team members can only express neutral or 

positive affect which means they can only catch neutral or positive affect. If a team 

member’s felt  affect is incongruent with the display rule the individual can only 

adjust in one direction: toward the upper region of the scale. Getting all members of 

a team to converge in one direction (versus either direction of the full range) takes 

more time. Thus, the mere presence of a display rule may decrease the rate at which 

teams are able to reach affective convergence.  

Once a display rule is present, however, the proposed relationship between 

the breadth of the display rule and the time for convergence holds true. A wide 

breadth of display rules allows for more affective cues to be expressed and 

perceived; a narrow breadth of display rules provides fewer affective cues. The 

more narrow the range of affect available for contagion, the more quickly teams 

converged. As a whole, the results for display rules offer some contradictory 
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findings. For example, if truncation of one end of the continuum of expressed 

emotion increases time for convergence to occur, why did teams with narrow 

display rules converge more quickly than teams with no display rules? Further 

research needs to be conducted to examine the effects of presence and breadth of 

display rules on affective convergence.  

The current study addressed the gap in the affective convergence literature 

by examining group level characteristics that impact affective convergence within 

teams. The results of this study support the idea that group level factors do play a 

role in the development of affective convergence and the ultimate latency of 

convergence. Overall, the results of this study suggested that team size, social 

influence, and interdependence have the most impact on affective convergence. 

Manipulations of these variables demonstrated significant differences in affective 

variance throughout time as well as significant differences on latency of 

convergence. Meanwhile, the presence and breadth of display rules did not impact 

the variance in affect over time and only influenced the rate at which teams reached 

ultimate convergence. Collectively, the results of this study support the importance 

of considering the structure of teams and how members interrelate with one another 

when considering affective convergence.  

Understanding the role of group level factors on affect convergence can 

help managers guide some aspects of performance. Managers need to understand 
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the context in which affective convergence develops; by doing so they can begin to 

develop practices to accelerate or attenuate its emergence. Group affect has been 

found to impact team performance. Positive group affect has been found to be 

negatively related to turnover and positively related to prosocial behaviors (George, 

1990). Cole et al., (2008) found a direct negative relationship between team 

negative affective tone and team performance. A full discussion of the decision of 

whether to accelerate or attenuate affective convergence is beyond the scope of the 

current study and should be informed by additional research; including the benefits 

and limitations of affective convergence on team performance.  

As a whole, much more research is needed on affective convergence before 

sound practical approaches for affective management can be suggested. However, 

this study provides a first step for understanding what group level factors influence 

its development and how the strength of the factors alter the emergence of affective 

convergence.  

An additional contribution of this study is the use of agent-based modeling 

(ABM) as a methodology; which has been underutilized in Industrial-

Organizational (I/O) Psychology (Hughes et al., 2012). Many areas of the social 

sciences have used ABM to examine large scale human behaviors that may 

otherwise be impossible to examine (e.g., crowd behaviors, regional cultures, 

political structures, etc.). The field of I/O Psychology can greatly benefit from 
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ABM as it allows us to model dynamic agent/ environment interactions and 

understand how individual and group characteristics impact emergent phenomena, 

such as the non-linear, dynamic patterns that emerged for affective convergence. 

Future research in affective convergence may benefit from exploring affect 

convergence through more complex, non-linear types of analysis as well. One 

suggested approach is through complexity theory and the concept of a periodic 

attractor. This approach states that instead of individuals moving toward a single 

point (e.g. complete affective convergence) teams may settle into a cycle of 

convergence/divergence. With this approach we may not be able to predict the 

exact affective state of the team at any time, but we know it will be somewhere 

within its cycle (MacGill, 2007). 

Further, ABM provides a methodology that can adapt to and overcome 

statistical power and practical constraints. Constraints such as the dynamic nature 

of affect, accessibility to large samples of teams, and measurement challenges have 

made research in this area challenging. First, a group experimentation approach 

requires assessing multiple groups in which you must be able to manipulate the 

constructs of interest while holding constant those that are not of interest. This is a 

challenge for even the most objective of constructs, but the addition of the 

complexity of affect, or any human construct, makes research even more difficult to 

experimentally examine. For example, to study just one of the independent 
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variables in this study (e.g. social influence) we would need a sample size large 

enough to assign several groups to each level of social influence. We would also 

need some way of manipulating social influence while holding constant other 

variables. Even to conduct correlational research on team level variables is a 

challenge; there are practical constraints involved in locating and gaining access to 

collect data from naturally occurring groups in an organization, and the number of 

teams available is often not large enough to supply the statistical power necessary 

for testing relationships among group level variables.  

ABM allows researchers to overcome many, if not all, of the above 

constraints. It provides a methodology that can simulate the dynamics of human 

decision making processes, allows researchers to generate samples that are ideal for 

statistical power, and provides complete manipulation and control of all constructs. 

 In other methodologies, researchers do their best to control for constructs 

outside of the variables of interest that may impact the results. In ABM, only the 

construct(s) of interest are included in the study; all other constructs are controlled. 

ABM forces researchers to correctly specify their model; any assumptions that are 

made about a process or behavior must be specified and formalized (the 

assumptions of this study will be discussed shortly). Finally, as demonstrated in the 

exploratory analysis section, ABM allows researchers to generate data (if 
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statistically required) to study complex patterns, such as non-linear relationships, 

interactions, and extended time frames.  

The use of agent based modeling is not a magic wand for I/O psychology; 

there are many contexts in which ABM would be inappropriate (see Gilbert, 2008 

for an extensive explanation). However, I/O Psychology can benefit from 

incorporating less linear based methodologies, taking time into account, and the 

explicit consideration of the context in which individuals operate. The current study 

illustrated both the advantages and limitations that agent-based modeling can offer 

to the field of I/O Psychology.   

Assumptions and Limitations. With every research study there are limitations 

and/or assumptions that are made. The current effort is no exception. The first 

assumption of this study is that affective transfer does occur, to some degree, at 

every interaction. In this simulation each interaction is treated the same; in reality, 

interaction A may be a nonverbal glance lasting seconds, and interaction B may be 

a 10 minute conversation. A second assumption was that the intensity of each 

interaction is the same. Research has shown that some degree of affective arousal is 

required for transfer to occur; however, by holding intensity constant, we can 

model the effects of affective shift more accurately. A third assumption was, at the 

individual level, agents consider themselves to be part of the in-group (e.g. identify 

as a member of their team). This assumption was made to control for two 
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considerations. First, it is made to control for discordant affect transfer; research 

has shown that individuals will affectively adjust in the opposite direction of out-

group members (Epstude & Mussweiler, 2009). Thus, this study assumes that all 

members consider themselves to be in-group members. The second reason for this 

assumption is because attraction-selection-attrition behaviors, which may occur in 

live teams, are not accounted for in this model. For example, this simulation does 

not account for spontaneous removal of agents from the team as would occur if 

someone would quit or be terminated.  A fourth assumption this model makes is 

that the team members start out as heterogeneous in affect; the starting variance 

within a team randomly varied, but no team began in a homogeneous state.  

Expanding upon this assumption brings us to a limitation of the current 

study. The model does not account for team tenure. Research has shown that team 

dynamics differ based on the tenure of the team and its members. Future research 

could expand upon the current model by simulating the dynamics of new versus 

established teams.  

A second limitation of this study is that it does not account for violations of 

display rules. In live teams, it is likely that team members would deviate from the 

display rule norms from time to time. An expressed emotion that deviates from the 

expected display rule may be more or less “contagious” among team members. The 
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examination of the impact of display rule deviance on affective convergence is an 

interesting area for future research.  

Finally, a third limitation of this study is the generalizability of the results. 

Like all experimental designs, the results of this study can only be interpreted in the 

context of the closely controlled environment from which they emerged. In 

practice, the dynamics at both the individual and group levels are more complex. At 

the group level, teams possess many other characteristics and factors, such as task 

type, that could impact affective convergence. At the individual level, members 

possess individual differences that influence the transfer of affect (e.g. 

susceptibility to emotional contagion).  

 There are many opportunities for future research that stem from the current 

study. First, agent based modeling is capable of simulating individual differences. 

Future research could modify the current model to account for individual 

differences, such as susceptibility to emotional contagion or dispositional affect, in 

order to examine group composition effects on affective convergence. Further, the 

current model uses the conceptual act framework of core affect as the 

representation of affect. Previous studies have used alternative frameworks of 

affect including separate continuums for positive and negative affect. Future 

research would benefit from the examination of variations in affective convergence 

based on alternative models of affect.  
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Finally, future research needs to examine when and under what conditions 

affective convergence is beneficial or detrimental to team performance. Future 

research on the relationship between the emergence of group affect and team 

outcomes is vital for successfully managing group affect in teams.   

Conclusion 

 Affective convergence in teams has become a phenomenon of interest over 

the last two decades. However, group level studies of affect, specifically affective 

convergence, have been limited. The few studies that have been conducted have 

demonstrated that affective convergence does operate within teams and has 

implications for team and organization outcomes. The current study expands our 

understanding of affective convergence by providing information on the group 

level conditions that can drive affective convergence within teams. Specifically, 

team structure and characteristics of how team members relate to one another 

demonstrate a direct influence on the emergence of affective convergence. The 

current study reinforces the need for research to consider group processes and 

context when examining emergent group constructs, such as group affect. Finally, 

this study demonstrates the usefulness of applying agent based modeling to team 

level research and the field of I/O psychology as a whole. 
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