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ABSTRACT

Emotions carry social influence, as evident by emotion contagion - an unconscious process attributed to
mimicking of non-verbal cues. We investigate whether emotion contagion can occur in virtual teams;
specifically, the emotional influence of text-based and behavior-based cues on participants’ emotion in
4-person virtual teams. In a 2 x 2 design a confederate textually communicated anger or happiness, while
behaving in a resolute or flexible pattern. The team task required negotiation offering a performance
based reward. We demonstrate that emotion contagion occurs in teams even when communication is
only text-based. We show that behaviors are perceived as emotionally charged, resolute behavior inter-
preted as a display of anger, and flexibility as a display of happiness. Moreover, we demonstrate that
incongruence between text-based communication of emotion and emotionally charged behaviors elicits
negative emotion in fellow teammates. Our findings extend the boundaries of emotion contagion and
carry implications for understanding emotion dynamics in virtual teams.
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Introduction

Emotions are known to have social influence in domains such as
leadership, negotiation, and conflict (e.g., Parkinson, 1996; Van
Kleef, 2009). One way in which this influence occurs is through
the phenomenon of emotion contagion - a powerful and funda-
mentally unconscious process (Hatfield, Cacioppo, & Rapson,
1992; Neumann & Strack, 2000) commonly attributed to automatic
mimicking of non-verbal cues (e.g., Hatfield et al., 1992; Totterdell,
2000). Emotion contagion has been documented in individual and
group interactions (e.g., Barsade, 2002; Neumann & Strack, 2000;
Pugh, 2001), but the boundaries within which it is likely to occur
are unclear.

Our broad research question deals with the dynamics of emo-
tional influence in the absence of non-verbal cues. Specifically,
we address three related questions: (1) Can emotion contagion oc-
cur when communication is only text-based? (2) Do individuals
interacting in mediums with limited non-verbal cues interpret
behaviors of others as conveying emotional cues? (3) Can emo-
tional effects of behaviors change the effects of direct, text-based
communication of emotion? All of our analyses deal with dynamics
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in teams, where people work together on a team goal and depend
on others for both individual and team performance.

Below, we first briefly discuss the meaning of emotion as oper-
ationalized within this paper, and the ways in which it both differs
from and overlaps with the related concepts of affect and mood.
We follow this with an overview of what the literature can tell
us about emotion contagion in text-based (rather than face-to-
face) communication. Next, we suggest that emotion can be com-
municated through both language and behaviors that are emotion-
ally charged, and we consider what happens when there is
incongruence between emotions communicated through text and
through behavior. We then present a test of our predictions using
an experimental simulation of virtual teams. We show that anger
and happiness can be transferred to others through emotion conta-
gion even in text-based communication. We further show that res-
oluteness and flexibility are read as expressions of anger and
happiness, and that incongruence between language and these
emotionally charged behaviors evokes negative emotions in team
members.

What is an emotion (in text-based communication)?

The classic question posed by William James (1884), “What is an
emotion?”, is especially complicated when emotions are considered
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as social entities (Hareli & Rafaeli, 2008; Parkinson, 2005), and
even more so in the context of text-based communication (Parkin-
son, 2008). We take as a point of departure for our analysis Sch-
warz and Clore’s (1996) definition of emotion — namely, a feeling
that arises “in response to ongoing, implicit appraisals of situations
with respect to positive or negative implications for one’s goals and
concerns. .. [Emotions] have an identifiable referent (what the
emotion is ‘about’), a sharp rise time, limited duration, and often
high intensity” (p. 385). As thus conceived, emotions are distinct
from moods, which are more diffuse feelings that may not be
linked to a specific cause (Elfenbein, 2007; Schwarz & Clore,
1996). Moods are typically of relatively low intensity and tend to
last longer than emotions. Moods may sometimes arise as after-ef-
fects of emotion - faded emotions whose initial cause is no longer
salient (e.g., Cropanzano, Weiss, Hale, & Reb, 2003; Schwarz, 1990).

While the distinction between emotion and mood is useful at
the individual level, in the context of teamwork this difference
may be blurred. That is, the processes at work in team dynamics,
including emotion contagion, mean that one person’s discrete
emotion may shape another person’s mood; this mood is likely
to be broad and unfocused, with no awareness of causality. Put dif-
ferently, contagion suggests a process that starts with one person’s
specific emotion, and continues with an unconscious spread of
emotion that lacks a clear cause, so what emerges is a more vague
and undefined mood. For this reason, some scholars (e.g., Neumann
& Strack, 2000) prefer the term “mood contagion” to “emotion con-
tagion”. In the current paper we will use “emotion” as a general
rule, but will sometimes refer to “mood” when more diffuse,
group-level feelings are under discussion.

In studying emotion dynamics in teams, our analysis integrates
research on emotion with research on groups and teams. In addi-
tion to the transfer of feeling from one agent to another (Hareli &
Rafaeli, 2008) - or, expressed differently, from one agent’s emotion
to another agent’s mood - we must also consider the relationship
between individual emotion and team-level emotion. However,
since our focus is on emotion dynamics in virtual teams, we first
consider the unique dynamics of text-based and computer-medi-
ated communication of emotion.

Emotion contagion in text-based communication

Members of teams - virtual or not — must recognize and deal
with feelings in the course of their work. These feelings may then
expand beyond the boundaries of the individual through the
unconscious process of emotion contagion (Barsade, 2002 ), making
emotion a property of the team (Kelly & Barsade, 2001). As de-
scribed above, non-verbal cues are thought to be key to the com-
munication of emotion (Mehrabian, 1972; Sullins, 1991), and
emotion contagion (or mood contagion) is believed to arise
through the mimicking of such non-verbal cues (Barsade, 2002;
Hatfield, Cacioppo, & Rapson, 1993; Neumann & Strack, 2000).
But when team communication relies on electronic media, and is
therefore primarily text-based, non-verbal cues are limited, which
raises the question of whether mimicking and contagion can occur.

This question is important because modern teamwork, more of-
ten than not, relies on text-based communication (Malone, 2004;
Staples & Webster, 2008). As noted by Short, Williams, and Christie
(1976) and DeSanctis and Poole (1994), social interactions are
drastically different when they rely on electronic rather than
face-to-face communication. Research has begun to shed light on
how technology affects interactions and performance in the work-
place, including team-based encounters, yet rarely have emotions
been studies at this context (Fineman, Maitlis, & Panteli, 2007).
Studies have shown, for example, that the interplay between tech-
nology and social interaction can be adaptive (DeSanctis & Poole,

1994), so that groups whose communication is electronically med-
iated are marked by greater participation and more extreme, origi-
nal and risky decisions (Kiesler & Sproull, 1992). However, whether
and how emotion dynamics plays out in teams that can rely only
on text-based communication is yet to be fully understood.

Daft and Lengel’s (1986) analysis of “media richness” identifies
text-based communication as a “poor” form of communication,
meaning that nuances conveyed through text-based communica-
tion can easily be misinterpreted or misunderstood. This suggests
that emotion conveyed in this way is unlikely to result in social
influence or emotion contagion.

The relative poverty of text-based communication as suggested
by Daft and Lengel (1986) is apparent in Byron and Baldridge’s
(2005) findings. They showed that emotions could be detected in
email, but that different readers interpreted the same texts as
expressing different emotions. For instance, the length of an email
message suggested different things to different people: some partic-
ipants interpreted a long message as suggesting positive emotion,
and others negative emotion. Even emoticons (©, ® and their off-
shoots), which appear to offer a substitute for facial expressions,
can be confusing and can lead to inaccurate interpretations (Walther
& Addario, 2001). Moreover, senders have control over the cues they
use to convey emotions in textual communication, such as capital
letters, emoticons, or message length (Byron, 2008). In contrast, in
face-to-face communication expressions of emotion tend to be auto-
matic, spontaneous, and hard to control, and are therefore presumed
to be authentic (Ekman, 2009; Ekman, Friesen, & Scherer, 1976). The
fact that recipients may doubt the authenticity of emotions con-
veyed in text-based media raises further questions about the social
influence of such emotions, given that more authentic expressions
can be expected to be more influential.

Byron (2008) noted two systematic biases in people’s reading of
the emotion conveyed in email messages: a neutrality bias, where-
by people fail to recognize positive emotions and evaluate them as
neutral; and a negativity bias, whereby people attribute greater
intensity to negative emotions. Byron (2008) also found that peo-
ple appear to be unaware of these biases. Other studies support
the presence of a negativity bias, including Walther and Addario’s
(2001) finding that negative cues overrode other cues in computer-
mediated communication, and Kramer’s (1995) finding that people
tend to attribute sinister intentions to partners in negotiations
using electronic media. At the same time, Kruger and colleagues
(Kruger, Epley, Parker, & Ng, 2005) showed in a series of studies
that senders typically overestimate their ability to convey anger
and other emotions in email messages.

Notwithstanding the problems inherent in text-based commu-
nication, there is some evidence that people can accurately detect
emotion from computer-mediated communication, and that such
emotion can be contagious. Hancock and colleagues (Hancock,
Gee, Cicaccio, & Lin, 2008) found that partners in a dyadic interac-
tion who were induced to feel negative emotion wrote shorter
messages, used more negative terms and exchanged messages at
a slower rate than those induced to feel neutral emotion. These
text-based communications of emotion were detected and
“caught” by partners interacting via text-based instant messaging.

The recognition of emotion in text-based communication is also
evident in the phenomenon of flaming. Flaming is an online attack
typically involving profanity, obscenity, and insults intended to of-
fend people or organizations (Reinig, Briggs, & Nunamaker, 1997).
Flaming often occurs in the context of Internet forums, chat rooms,
or social networking sites, where hostile communications can be
seen by many people, and may spread quickly. The idea of a rapid
spread of negative emotion through a social network clearly reso-
nates of emotion contagion. Johnson, Cooper, and Chin (2009)
attributed flaming to a sense of anger arising from perceived
unfairness or maltreatment in text-based communication, where
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non-verbal cues and, especially, facial expressions are not there to
offer a counterweight to text-based content. They suggested that
flaming attacks spread rapidly in computer-mediated communica-
tion because posters feel anonymous and insulated from
punishment.

In the absence of non-verbal cues, emotion contagion in text-
based communication may be activated by a physiological mecha-
nism identified by Foroni and Semin (2009), wherein exposure to
words with emotional content leads people to activate facial mus-
cles related to the display of the emotion (Ekman, 2009). For exam-
ple, people exposed to the word “frown” activated the facial
muscles that Ekman et al. (1976) showed to be used in producing
a frown. Further, researchers have shown that an emotion can be
ignited by the activation of facial muscles (Strack, Martin, & Step-
per, 1988). Building on this so-called “facial feedback hypothesis”,
a process similar to the mimicking in face-to-face contagion may
be proposed, whereby exposure to texts with emotion-laden con-
tent may create emotion contagion. Hence, in spite of the relative
poverty of text-based communication, we offer the following:

Hypothesis 1. Emotion contagion will occur in teams relying only
on text-based communication.

Social Influence of emotion in virtual teams

Additional theoretical support for H1 is afforded by the idea
that social comparison (Festinger, 1954) and social information pro-
cessing (Salanick & Pfeffer, 1978) influence human behavior. Festin-
ger's (1954) theory of social comparison holds that people’s
behavior is based on their reading of others’ actions. Social infor-
mation processing theory similarly positions the scanning of the
social environment as influencing behaviors and feelings, such that
“the social environment provides cues which individuals use to
construct and interpret events, also providing information about
what a person’s attitudes and opinions should be” (Salanick & Pfef-
fer, 1978, p. 226). The idea that people engage in social comparison
of emotion is therefore not inconceivable. Indeed, in Schachter’s
(1959) classic study, people who had to wait for a stressful experi-
ence (an electric shock) preferred to wait with others who were
about to have a similar experience. Participants explained that they
wanted to see how others reacted, so as to gauge whether their
own emotions were appropriate.

Van Kleef (2009) proposed the Emotion as Social Information
model, an extension of the Affect-as-Information idea presented
by Schwarz (1990). Schwarz proposed that people use their own
affect as a source of information on how to act in given situations,
and Van Kleef (2009) extended this, suggesting that individuals
also assess the emotions of others for this purpose. Continuing this
line of thought, we suggest that people use the emotions of others
as input when assessing how they themselves should feel. This
gauging process does not depend on the availability of non-verbal
cues: one can hear or read about other people being angry or happy
and come to develop similar emotions in the complete absence of
non-verbal cues (Hareli & Rafaeli, 2008).

Some initial empirical evidence has documented social compar-
ison effects of emotion. Epstude and Mussweiler (2009, p. 1) ar-
gued explicitly that “what you feel is how you compare;” they
showed that emotions were more contagious when participants
were primed to focus on their similarity to others. In their study,
subjects exposed to pictures or audio stimuli that conveyed spe-
cific emotions (e.g., smiling or frowning faces; the sound of laugh-
ter or crying) reported feeling these same emotions if they were
primed for similarity, or if the source of the emotion was construed
as a member of their “in-group.” In a similar vein, Hunstinger, Lun,
Sinclair, and Clore (2009, p. 909) demonstrated what they label as

“anticipatory contagion”, wherein participants matched their
moods to that of a stranger with whom they were about to interact,
but had not yet had any contact with.

Social comparison and inter-personal mimicry are complemen-
tary patterns of emotional dynamics in groups (Kelly & Barsade,
2001). Gump and Kulik (1997) empirically documented both mim-
icry and social comparison in teams. Parkinson and Simons (2009)
found participants’ emotions in a decision-making game to be
influenced by the emotions of people around them; they attributed
this finding to a combination of social appraisal and mimicking.
But all previous analyses of emotion in teams involved face-to-face
communication. The current study is unique in that we examine a
team environment with impoverished non-verbal cues - where
text-based communication is the only medium.

Verbal and behavioral communication of emotion: emotional
influence of others’ emotionally charged behaviors

Emotion can obviously be communicated directly through nar-
rative or textual means (e.g., “I am really angry!”; “I am so hap-
py!”). But people may also infer the emotions of others from the
behaviors these others display.! Conceptually, we suggest that cer-
tain behaviors, or behavioral styles, are evaluated by others as con-
veying specific emotions, so that a person displaying these behaviors
is presumed to be feeling those emotions. We propose two sets of
behaviors that are related to negotiation settings: behaviors related
to flexibility and resoluteness.

The idea that behavior and emotion are intertwined dates back
to the classic assertion that behavior precedes emotion - for in-
stance, that fear comes from the realization that one is running
away (James, 1884; Schachter & Singer, 1962). Frijda’s (1988)
“laws of emotion” defined emotion in terms of behaviors or action
tendencies, and Frijda, Kuipers, and ter Schure (1989) further ar-
gued that emotion can be analyzed as both an experience (the ap-
praisal of a situation) and a state (action readiness). Gross (1998)
suggested that emotions evoke response tendencies, thus connect-
ing emotions and specific behaviors. But all of this work was with-
in-person - connecting an individual’s behavior to his or her own
emotions. Little attention has been given to the inter-person paral-
lel: Do we identify the emotions of others based on their behavior?

The idea that people identify others’ emotions based on their
behavior is consistent with attribution theory (Weiner, 1985),
which explores how people attribute causes to different events
and behavior. Attribution theory is based on the idea that people
are hard-wired to look for the reasons behind others’ actions;
therefore, we are naturally primed to use behavior as an indirect
source of information about emotion. Equally, people have an
interest in identifying the emotions of others as a means whereby
to predict their future behavior (e.g., Schachter, 1959; Schwarz,
1990). When non-verbal cues to someone’s emotional state are
lacking, people will naturally seek other sources of information,
looking for alternative, indirect cues. In a negotiation situation,
behaviors that express flexibility or resoluteness are discernable
acts that may offer clues to the negotiator's emotional state -
and by extension, the likely path that person is likely to follow as
the negotiation continues. Importantly for our purposes, the reso-
luteness or flexibility of behavior is a useful sign that can be readily
identified even in text-based communication, and even in the ab-
sence of direct verbal communication of emotion (of the “I am
really angry” type).

We specifically propose that people construe resoluteness to im-
ply anger, and flexibility to suggest happiness. In other words, we

! While it can be argued that verbal communication is a form of behavior, when we
refer to behavior here we are focusing on actions that can be observed by others, or
that can be inferred through their consequences.
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propose that when Person A observes or experiences resoluteness in
the behavior of Person B, Person A is likely to presume that Person B is
angry. We further propose that this will occur regardless of whether
anger is apparent in Person B’s verbal communication. Likewise, we
suggest that when Person A observes Person B behaving flexibly, Per-
son A is likely to presume that Person B is happy regardless of
whether happiness is apparent in the communication of Person B.

This connection between emotion and behavior in others repre-
sents an extension of the cognitive appraisal theories of emotion
(e.g., Ellsworth & Scherer, 2003; Scherer, 1984; Smith & Ellsworth,
1985). These theories suggest that people construe their own emo-
tions by reading the context in which they are experiencing the emo-
tion. A between-person-perspective extension suggests that
appraisals of the emotions of another person rely on observations
of that person’s behavior. Behaviors suggesting resoluteness and
flexibility are particularly appropriate for an initial test of this idea,
because such behavior patterns are common in negotiation settings
and are likely to be noticed by negotiation partners. Also, being
opposites, resoluteness and flexibility can be expected to comple-
ment the opposing emotions of anger and happiness (Russell, 1980).

The literature suggests that resoluteness - standing one’s ground,
not giving in, “acting tough” - will produce attributions of anger.
Kopelman, Rosette, and Thompson (2006 ) trained participants to de-
velop a resolute bargaining style by telling them to act in a tough,
persistent manner; their manipulation checks confirmed that this
was viewed as displaying anger. Sinaceur and Tiedens (2006) simi-
larly used resoluteness as an operationalization of anger. However,
both of these studies dealt with dyadic interactions and included
face-to-face communication. Toward our interest in emotion
dynamics in teams limited to text-based communication, we rely
on these findings to offer the following prediction:

Hypothesis 2. A member of a virtual team acting in a resolute
manner will be perceived as being angry by the other members of
the team.

Similarly, we propose that flexibility - defined as responsive-
ness, adaptability, willingness to cooperate with others — will lead
to attributions of happiness. Importantly, flexibility does not mean
that one is not willing to protect one’s personal interests; rather, it
suggests that one is willing to work with the other party for the
benefit of both, and to settle for smaller gains. The association be-
tween flexibility and positive emotion is supported by Fredrick-
son’s (2003) connection of positive emotions to expanded
thought-action repertoires and mental resources. Fredrickson
showed that people in a positive mood are more creative and flex-
ible in their thinking. By extension, we suggest that people, proba-
bly unconsciously, will read flexible (or creative) behavior as an
indication of positive mood - that is, happiness. They thus can be
expected to attribute happiness to people displaying flexibility in
their behavior.

Indeed, such a link has been documented in within-person
studies (e.g., Brown, Palameta, & Moore, 2003; Mehu, Grammer,
& Dunbar, 2007; Stouten & De Cremer, 2010). Stouten and De Cre-
mer (2010) showed that smiling people are assessed as more coop-
erative than people whose facial expressions are neutral or angry.
Mehu et al. (2007) similarly found a correlation between coopera-
tion (in that case, sharing of a financial reward) and smiling. These
findings support our prediction that people will interpret others’
flexible behavior as a cue that these others are happy:

Hypothesis 3. A member of a virtual team acting in a flexible
manner will be perceived as being happy by other members of the
team.

Incongruence of verbal and behavioral communications of
emotion

If emotion can be communicated via both words and behav-
ior, the question arises: What happens when the emotions con-
veyed through these two channels are incongruent? Nobody is
surprised when words and actions are congruent - e.g., when
hostile words accompany firm and resolute actions. But things
become interesting when a person’s words are pleasant but his
or her behavior is rigid and uncompromising. This study exam-
ines instances of such “mismatches”. We thus aim to separate
the effects of emotionally charged behaviors (resoluteness and
flexibility) from the effects of text-based communication (of an-
ger and happiness).

Stouten and De Cremer (2010) provided insight into the ef-
fects of incongruence by manipulating the facial expressions
and the verbal message of a confederate in a trust game. They
found that facial expressions of happiness coupled with verbal
communication of cooperation (as opposed to verbal communi-
cation of self-interest) led participants to attribute honesty to
the confederate, and to express greater desire to cooperate and
even to interact socially with the confederate. When confeder-
ates’ behavior was not congruent with the verbal message (i.e.,
self-interest expressed with a smile), participants’ cooperation
and desire for social interaction was significantly lower.

Newcombe and Ashkanasy (2002) also studied incongruence
between verbal and non-verbal expressions of emotion. In their re-
search, participants observed a scenario in which supervisors gave
an employee either positive or negative feedback, coupled with
either matching or non-matching facial expressions. They found
a strong effect of negative facial expressions, which were signifi-
cantly more influential than verbal messages; in addition, incon-
gruence between the verbal message and facial expression
produced negative reactions in participants. Reactions were most
negative where a positive verbal message was delivered with a
negative facial expression.

That incongruence between verbal and non-verbal signals is
likely to influence assessments of others is evident from Gross’s
(1998) discussion of emotion regulation. Gross (1998) notes that
a first step in any interaction or encounter is each person’s
assessment of the emotional cues conveyed by the other. When
the person’s behavior appears routine and familiar - which we
would suggest is the case when verbal and behavioral cues are
congruent — people file away their assessment and focus on
the task or the situation at hand (see also Forgas, 1995). Situa-
tions of incongruence, however, are likely to be less familiar
and to stand out (Weick, 1995). Being potentially confusing, they
are likely to ignite negative reactions (e.g., Newcombe & Ashkan-
asy, 2002).

Because people prefer familiar situations whose components
are easily categorized (Turner, 1985), the confusion produced
by incongruence can also be expected to produce a sense of dis-
comfort and frustration (Ellseberg, 1961; Kahneman, Knetsch, &
Thaler, 1991). This confusion and the resulting sense of discom-
fort is likely what gives rise to the negative reactions reported
by Newcombe and Ashkanasy (2002), described above, and is
the foundation of our next prediction:

Hypothesis 4. Incongruence between text-based-communication
of anger and happiness and the emotion signaled by sets of
behaviors representing resoluteness vs. flexibility on the part of a
team member will lead to reports of negative emotion by fellow
team members.
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Summary

Our analysis predicts that emotions can be recognized when
communication is only text-based, and that behaviors also trigger
emotional attributions and reactions. We predict that emotion
contagion will occur following text-based communication of anger
and happiness (H1); that resolute behaviors will lead other people
to assume the resolute person is feeling anger (H2); that flexible
behaviors will lead other people to assume that the flexible person
is feeling happiness (H3); and that incongruence between text and
behavior will produce negative emotions in fellow team members
(H4). We test our predictions using a simulation of virtual teams in
which we experimentally manipulate both the content and behav-
ior of one member’s textual communications.

Methods
Overview and participants

Data were collected using the organizational simulation Shape
Factory, which was designed to systematically study virtual teams
(Bos, Olson, Nan, & Cheshin, 2009). The simulation creates the
experience of a virtual team that must collaborate to accomplish
both individual and group goals. Participants interact using only
text-based asynchronous electronic communication on a task
where both individual and team success can be rewarded. Teams
work together for approximately 60 min, which enhances external
validity since the relatively long interactions enable group dynam-
ics to manifest and allow emotions to play out. This task offers a
good blend of the reliability and control of a lab study and the
external validity of real teamwork. Full details on the simulation
process are available in Bos et al. (2009).

University students (n =394, mean age = 26.12, 57.65% males)
were randomly assigned to experimental teams of four members
(123 teams). Teams in the experimental conditions (see below) in-
cluded three participants and a confederate, and teams in the control
conditions included four participants. The confederate created the
experimental manipulation by following preset rules regarding tex-
tual and behavioral communication of anger or happiness and reso-
luteness or flexibility respectively, creating a 2 x 2 experimental
design of text-based emotion and emotionally charged behaviors
(seeTable 1). Participants were promised monetary rewards for their
participation and performance, with a reward structure designed to
stimulate commitment to both individual and team performance.

Procedures

Students participated in the study for partial course credit as
well as a small monetary reward. After arriving at a computer
lab, they were introduced to the other members of their team; each
team member was then escorted to an individual station separated
from the others by tall dividers. Once seated, the team members
completed a short survey, then drew from a hat one of four shapes
(a square, triangle, X or circle) that they were told would represent
them for the duration of the experiment. They then viewed a pre-
sentation explaining the experimental task, completed a short test
verifying that they understood the task, and were instructed to
communicate only through the asynchronous messaging system,
which is similar to email. The text-only communication was en-
forced by the experimenter and a practice round was run to clarify
any further questions.

Participants completed three rounds of the simulation, during
which they bought and sold shapes from other participants, to
complete orders comprising a random selection of the four shapes.
Each participant could produce their own “specialty” shape at a

Table 1
Study design.

Confederate No confederate
Text-based Spontaneous language
communication and behavior
of emotion
Angry Happy
Confederate Resolute A? B®
behaviors
Flexible ce D¢
No Spontaneous E€
confederate  Behavior

Total n =123 teams, 1182 dyads, 394 participants.
2 n=24 teams, 216 dyads, 72 participants.

n =24 teams, 216 dyads, 72 participants.

¢ n=25 teams, 225 dyads, 75 participants.

4 n =25 teams, 225 dyads, 75 participants.

€ n=25 teams, 300 dyads, 100 participants.

b

cost which was substantially lower than the cost of producing a
shape that was not their specialty. To acquire other shapes, partic-
ipants could either produce the shape themselves (at a relatively
high price) or purchase it from the person for whom this shape
was a “specialty” at a price to be negotiated. The production prices
for the various shapes differed for each participant and were
known only to that person. For example, Square could produce
squares for $16, while producing other shapes would cost Square
anywhere from $25 to $30. Alternatively, Square could try to pur-
chase a circle from Circle at a negotiated price, where Circle’s pro-
duction cost was known only to Circle. The number of shapes
each participant could sell was limited, creating scarcity. This
made the negotiation process demanding but realistic, and also
created opportunities for better or worse dyadic negotiation rela-
tionships with different fellow team members.

Success in a round (and subsequent compensation to partici-
pants) was based on the number of orders completed by the team,
and each person’s profit from buying and selling shapes. The task,
therefore, involved negotiating with fellow team members about
purchase prices using text-based communication, with an incen-
tive for maximizing both individual and team success, thus moti-
vating interaction with fellow team members and consideration
of both team and personal interests. After three rounds of the task,
participants responded to a survey providing the dependent vari-
ables. They were then paid based on performance ($1-$10), de-
briefed, and dismissed.?

Variables and measures

Verbal Communication of Anger and Happiness was manipu-
lated through the text-based communication of the confederate.
These communications were scripted and prepared in advance fol-
lowing the procedures used by Barsade (2002), Van Kleef, De Dreu,
and Manstead (2004a, 2004b) and Kopelman et al. (2006). Confed-
erates pasted sentences from a “bank” of allowable statements into
the text-based communication system. For example, in response to
an offered price for shapes, a confederate in the Angry condition

2 The task is complex in nature, combining scarcity of resources, internal
competition between members, and a group goal, while being repetitive, ongoing,
and time-constrained. There is no systematic advantage to a strategy of acting in
either a consistently resolute or a consistently flexible manner. To succeed in this task
over the long run, a positive relationship needs to be maintained with all team
members: neither solely resolute nor solely flexible behavior can guarantee higher
performance. For instance, consistently resolute behavior might lead to higher gains
in one or two interactions, but make teammates less likely to negotiate in the future.
Consistent flexibility might do the reverse, enabling the participant to buy and sell
more shapes, but with smaller gains each time.
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might reply “Your offer really makes me mad!”, and in the Happy
condition, “It is a pleasure doing business with you!” (For a sample
set of these sentences see Appendix A) Since the task was dynamic,
there was occasional need to improvise, but the instructions were
to stay “within character”.?

Resolute and Flexible Behavior was manipulated through the
confederate’s actions and reactions during the negotiations. These
also followed preset guidelines. In the Resolute condition, the con-
federate countered all price offers, seeking higher gains, while in
the Flexible condition the confederate accepted initial offers as
long as there was no loss involved. Importantly, agreements about
sales and prices could be (and were) reached with resolute confed-
erates, but the process of negotiation about price or quantities was
more difficult. Confederates were highly trained and became ex-
perts in the Shape Factory task before the simulation was con-
ducted (the full set of confederates’ behavioral instructions is
available in Appendix B).

Negotiations in the Resolute conditions tended to be longer
than in the Flexible conditions, which meant that the Resolute con-
ditions created more of a sense that the clock was ticking. How-
ever, the time allocated to each round was sufficient for
completing the task in all conditions, and all participants were able
to sell all of their shapes up to their production limit in all teams.

Thus, confederate verbal communication and behaviors created
four experimental conditions, two with congruence of text and
behavior (Angry-Resolute, Happy-Flexible), and two with incon-
gruence (Angry-Flexible, Happy-Resolute). A fifth condition
served as a control group; these comprised teams of four, all of
them naive participants (students), with no confederate and no
manipulation (see Table 1).

Manipulation check

After completing the experimental task all participants re-
sponded to two questions about their fellow team members: “To
what extent did (Square, Circle, X, Triangle) (1) display anger during
the task?” and (2) “display happiness during the task?” (7-point
Likert scale; see Barsade, 2002; Kopelman et al., 2006). All partici-
pants provided this evaluation, including the confederate, and con-
federates’ responses were discarded. Ratings of the confederate’s
shape (which was randomly determined at each session) were
combined into an index of emotion attributed to confederate, which
served as a manipulation check (elaborated below). No effects
were found for the confederate’s randomly assigned shape. For a
second manipulation check the emotional tone of the confederate’s
messages was rated by independent coders (elaborated below).

Dependent variables

To examine the effects of the experimental manipulations, we
assessed participants’ ratings of their own and others’ emotions
following the task. It should be noted that by necessity, these vari-
ables somewhat blur the distinction described above between
emotion and mood (Schwarz & Clore, 1996). As these affective
states are diffuse and with no identifiable cause, it is perhaps more
accurate to refer to them as moods rather than emotions. However,
for the sake of internal consistency within this paper, we use the
term emotion as well as mood in discussing these measures. It
should also be noted in this context that we used a well-regarded
measure of positive and negative affect, the PANAS scale (Watson,
Clark, & Tellegen, 1988), to assess the emotional states of individ-
ual participants, rather than a measure of emotion per se.

3 Independent raters verified that the confederate’s text was within character, as
elaborated below.

Mood of fellow team participants

Participants completed a shortened version of the PANAS scale
(Watson et al., 1988) before (Time 1) and after the experimental
task (Time 2). The shortened scale covered four PA items (deter-
mined, strong, proud, and interested) and four NA items (scared,
nervous, guilty, and irritable) (7-point Likert scale, 1 = slightly or
not at all, 7 = extremely). Confirmatory factor analysis validated
the two dimensions of PA and NA (Cronbach’s Alpha NA Time
1=.74, PA Time 1=.77; NA Time 2 = .85, PA Time 2 =.73).

Team emotion

We used two methods to assess team mood. For the first, we
adopted participants’ ratings collected for the manipulation check
(“To what extent did Square/Circle/X/Triangle display anger/happi-
ness during the task?”. We aggregated these ratings (excluding
those of the confederate) to the group level to produce indices of
Team Anger and Team Happiness.

For a second index of team mood we assessed the tone of the
messages sent by participants. Three independent raters, who were
blind to the experimental condition and not aware of the presence
of a confederate, coded the text messages as negative, positive or
neutral in affect. Raters were instructed to code a message as neg-
ative if it showed signs of rudeness, frustration, threat, urgency, or
complaint (e.g., “You are really annoying me”). Messages were
coded as positive if they included pleasantries, politeness, humor,
advice or tips, or offers of assistance (e.g., “I have more shapes left
and I would be happy to sell them to you”), and were coded as neu-
tral if they lacked an identifiable affect (e.g., “Send me the shapes”).
Inter-rater agreement of ratings was satisfactory (Cohen’s Kap-
pa=0.79). We discarded the ratings of confederate messages and
counted the number of positive and negative messages at the team
level to produce the index.

Dyadic interaction behaviors

We analyzed relationships between pairs of participants, in
each case looking at the behavior of one member of the pair (so
that each set of two participants effectively formed two dyads).
Participants’ actions throughout the task were recorded and then
analyzed at the dyadic level for all possible pairs within each team
(four team members created 12 possible dyads per team). Dyads
with the confederate as the subject of analysis were then excluded,
leaving nine dyads per team in the experimental conditions, and a
total of 1182 dyadic interactions for 123 teams in the study. This
analysis thus captures the behavior of each team member toward
each of his or her partners in the team, and provides insight into
the effects of spontaneous verbal and behavioral expressions on
attributions of anger and happiness. For each dyad we collected
the following verbal or behavioral indices (in each case Participant
A is evaluated by Participant B):

Textual communication:

(1) Number of negatively toned messages: The number of mes-
sages sent by Participant A to Participant B that were identi-
fied by raters as having a negative tone.

(2) Number of positively toned messages: The number of mes-
sages sent by Participant A to Participant B that were identi-
fied by raters as having a positive tone.

(3) Total number of messages sent: The total number of mes-
sages sent by Participant A to Participant B regardless of con-
tent. Messages containing no text could not be evaluated for
affective tone, but were included in this measure.

Negotiation Behavior:

(1) Number of counter offers: The number of times Participant A
responded with a counter offer to a request by Participant B.
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Table 2
Means, standard deviations and inter-correlations of study variables.
Mean SD 1 2 3 4 5 6 7 8 9

1. Ratings of confederate anger 3.68 2.19 - - - - - - - - -
2. Ratings of confederate happiness 3.17 1.77 -.53" - - - - - - - _
3. Negative Affect at Time 1 (pre-manipulation) 1.69 .78 —.04 26" - - - - - - -
4. Positive affect at time 1 (pre-manipulation) 3.93 1.18 .03 127 25" - - - - - -
5. Negative affect at time 2 (post-manipulation) 3.17 1.27 38" -21" 15" 13" - - - - -
6. Positive affect at time 2 (post-manipulation) 3.92 1.04 -19" 377 14" 32" -27" - - - -
7. Team anger 2.81 1.08 617 —.18"" 17" .10 59" —.24" - - -
8. Team happiness 3.27 117 -14" 65" 23" 24" —.08 52" .08 - -
9. Number of negative messages 429 5.28 20" -21" —.06 .00 37 —18" 25" —-.08 -
10. Number of positive messages 4.53 4.1 -29" 317 .03 —-.01 —-.08 28" -.07 26" —.02

" p<.05.

" p<.01.
(2) Total amount sold is the number of shapes Participant B sold Results

to participant A.

(3) Total amount bought is the number of shapes Participant B
bought from Participant A.

(4) Mean selling price: The averages price paid by Participant A
for a shape bought from Participant B.

(5) Mean purchase price: The average price paid by Participant
B for a shape bought from Participant A.

Measures 4 through 8 are useful indicators of participants’ style
of behavior in the negotiation task. A high score for variable 4
(number of counter offers) is an indicator of resoluteness, since it
suggests the participant was determined to obtain the best price.
Low scores for variables 5 and 6 (number of shapes sold or bought)
likewise indicate resoluteness, as fewer parts traded means the
participant was firm in holding out for the best deal - i.e., lower
purchase prices or higher selling prices. (Recall that the experi-
mental design meant that demand was greater than supply, so par-
ticipants were never forced to sell their parts at bargain prices,
while competition among buyers meant a resolute player might
lose out on a deal to a more flexible one.) Finally, high mean selling
prices and low mean purchase prices (variables 7 and 8) indicate
resoluteness, by the same reasoning as above: namely, a resolute
player is more likely to hold out for agreements that will reduce
expenditures and increase profit margins. In each case, the reverse
would be true for flexibility: a lower number of counter offers, a
higher volume of trading, and so on would indicate more flexible
behavior.

Overview of analyses

We tested Hypothesis 1- positing that emotion contagion will
occur in the absence of non-verbal cues - by comparing PANAS
and team mood (Team Anger, Team Happiness, Positively Toned Mes-
sages, and Negatively Toned Messages) for participants who inter-
acted with an angry confederate (cells A and C in Table 1) and
with a happy confederate (cells B and D). Hypotheses 2 and 3 -
predicting that resolute and flexible behaviors will lead to attribu-
tions of anger and happiness respectively — were tested by assess-
ing the emotions attributed to the confederate and to the other
participants based on the dyadic relationships (comparing cells A
and B to cells C and D in Table 1). Hypothesis 4 - predicting nega-
tive reactions to incongruence - was tested by assessing PANAS and
the four team mood variables in cells B and C. A comparison to the
Control condition (cell E) was included in all the analyses, to test
the effects of manipulated emotion as compared to spontaneously
occurring emotions. In addition, we compared all five conditions
on all study measures.

Table 2 presents the means, standard deviations and inter-cor-
relations among the study variables. Data analysis was at two lev-
els. At the team level the sample size was 123 teams and analyses
followed a multilevel nested model to account for the experience
of individual participants within different teams, and to allow for
simultaneous consideration of both individual and group-level fac-
tors. A mixed-model analysis enables consideration of random
intercepts and random slopes effects for each group while also con-
sidering variances within groups. The F-tests we report represent
differences between predictors (Betas) in each condition that show
the significant differences between conditions. At the dyadic level
the sample size was 1173 (of possible 1182 due to missing data).

Manipulation checks

Both manipulation checks confirmed that the manipulation
worked as intended. First, the emotion attributed to confederate in-
dex, constructed from participants’ ratings of the confederate’s
emotion, confirmed that the confederate in the Angry conditions
was rated as significantly more angry (M =5.06, SD = 1.89) than
in the Happy (M=2.28, SD=1.53) conditions (t(96.2)=12.64,
p<.001, d=1.03), and significantly more happy in the Happy
(M =4.12, SD = 1.68) than in the Angry (M = 2.22, SD = 1.34) condi-
tions (£(96.3) = 10.51, p<.001, d = 0.84).

Second, significantly more of the messages sent by the confed-
erate in the Angry conditions (M =43.92, SD = 11.82) than in the
Happy conditions (M =0.18, SD =0.70) were rated by the blind
coders as negatively toned (t(95) =25.87, p <.001, d =5.31). Simi-
larly, significantly more messages sent by the confederate in the
Happy (M=46.57, SD=9.27) than in the Angry (M=0.19,
SD=0.79) conditions were rated as positively toned
(t(95)=35.69, p<.001, d = 7.32).

Contagion effects in text-based communication

Effects on individual mood

Hypothesis 1 predicted that emotion contagion would occur in
text-based communication, so that the apparent anger and happi-
ness of the confederate would spread to other participants, and the
mood of fellow team participants (as assessed by PANAS scores)
would reflect the experimental condition. The hypothesis was sup-
ported: A nested repeated measures analysis of Time 1 and Time 2
PANAS scores verified that there was a significant difference be-
tween the conditions in both negative affect (F(2,660)=22.87,
p <.001) and positive affect (F(2,667)=7.89, p<.01) in the pre-
dicted direction (see Table 3). Pair-wise comparisons of participant
NA showed no significant difference at Time 1 between the
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Table 3
Means and SD’s of affect measures in angry and happy conditions and control.
Happy” Angry® Control F value

NA Time 1 (pre-manipulation) 1.73% (0.75) 1.64° (0.82) 1.70° (0.73) 22.87"
NA Time 2 (post-manipulation) 2.68" (1.14) 3.62°(1.26) 3.239(1.21)
PA Time 1 (pre-manipulation) 3.87% (1.20) 3.90% (1.17) 4,08 (1.19) 7.89
PA Time 2 (post-manipulation) 4.24° (1.02) 3.57¢(0.96) 3.96% (1.05)
Aggregated team anger 2.40% (1.03) 3.38°(0.85) 2.56 (1.14) 39.81"
Aggregated team happiness 3.70° (1.14) 3.02" (1.04) 3.01" (1.28) 17.14"
Number of negatively toned messages 3.24% (3.03) 5.88" (4.13) 3.56% (4.32) 12.14"
Number of positively toned messages 6.97° (6.53) 3.22° (4.07) 2.83°(2.94) 29.02°

Note: Different letters indicate a significant difference between the conditions, p <.05.

Numbers represent means, with SD’s in parentheses.
" p<.05.
" p<.01.

A The “happy” column covers cells B and D in Table 1, where the confederate was happy and resolute or happy and flexible.
B The “angry” column covers cells A and C in Table 1, where the confederate was angry and resolute or angry and flexible.

experimental conditions (t(258) = 0.66, p = .51) or between the two
experimental conditions and the Control condition (Angry—Control
t(211)=0.24, p =.81; Happy-Control {(211)=0.34, p=.74), con-
firming that the random assignment of participants to conditions
was effective in preventing bias. Yet at Time 2, NA was significantly
higher in the Angry than in the Happy conditions (£(258)=6.92,
p <.001, d = 0.86), supporting H1. Moreover, the Control condition
at Time 2 differed significantly from both the Angry and Happy
conditions in terms of NA (Angry—Control t(213)=2.47, p<.05,
d = 0.34; Happy-Control t(213) = 3.53, p <.001, d = 0.48). This sug-
gests that the experimental task itself created NA, which was ne-
gated by the positive atmosphere generated by the confederate
in the Happy conditions. A within-subject analysis confirmed an
increase in NA between Time 1 and Time 2 in all conditions, but
the increase was greatest in the Angry conditions (t(660) = 18.22,
p<.001, d=1.42), followed by the Control condition
(t(660)=11.63, p <.001, d = 0.91); it was lowest in the Happy con-
ditions (£(660) = 8.65, p <.001, d = 0.67).

Hypothesis 1 was also supported by the PA analyses. Pair-wise
comparisons show no difference in PA between the experimental
conditions at Time 1, pre-manipulation (Angry-Happy:
t(384)=0.18, p=.86; Angry-Control: t(301)=1.22, p=.22; Hap-
py-Control: £(301)=1.37, p=.17), and a significant difference be-
tween the two experimental conditions at Time 2, post-
manipulation, in the expected direction (Angry-Happy:
t(385)=5.00, p <.001, d = 0.51). The Time 2 PA in the Control con-
dition was only marginally different from the Happy conditions
(¢(305)=1.86, p=.06, d=0.21) and significantly different from
the Angry conditions (t(304) = 2.58, p <.05, d = 0.30). Here as well
the within-subjects analysis supports H1, since PA increased in
the Happy conditions (t(667)=2.92, p<.01, d=0.23), did not
change in the Control condition (t(667)=0.78, p=.43), and de-
creased in the Angry conditions (¢(667)= —2.58, p <.05, d = 0.20).

Effects on team emotion

Hypothesis 1 was also supported with analyses of team-level
mood - Team Anger and Team Happiness — which indicated ade-
quate within-team agreement (Rwg(j)=0.77), allowing analyses
of aggregated measures. Team anger differed significantly between
the three conditions (F(2118) =39.81, p <.001), and pair-wise com-
parisons confirmed higher team anger in the Angry (M =3.38,
SD=0.85) than Happy (M=240, SD=1.03) conditions
(t(146)=8.45, p<.001, d=1.40), and in the Angry than Control

4 The differences between teams within conditions was not high (ICC1=0.21,
ICC2 = 0.45), showing that within conditions only 21% of the variance in individual
ratings was due to being a member of a specific team. This is not surprising, since
members had no previous familiarity with each other and the task was highly
structured, so the differences between teams within conditions were negligible.

(M =256, SD=0.14) conditions (t(104)=6.33, p<.001, d=1.24).
There was no significant difference between the Happy and Control
conditions (t(105)=1.23, n.s) (Table 3). Team happiness
(F(2389)=17.14, p<.001) was also significantly different between
the conditions in the expected direction, with higher values in the
Happy (M = 3.70, SD = 1.14) than Angry (M = 3.02, SD = 1.04) condi-
tions (t(389) = 5.23,p <.001, d = 0.53), and in the Happy than Control
(M =3.01,SD = 1.28) conditions (t(389) = 4.71, p < .001, d = 0.48). The
difference between Angry and Control conditions was not significant
(£(389) = 0.00).

A comparison of the Negatively and Positively Toned Messages
also supported H1 (F(2,116)=12.14, p<.001, F(2,388)=29.02,
p <.001, respectively), with more negatively toned messages in
the Angry (M =5.88, SD =4.13) than Happy (M =3.24, SD =3.03)
conditions (t(129) = 4.64, p <.001, d =0.82) and in the Angry than
Control (M =3.56, SD=0.52) conditions (t(109)=3.50, p <.001,
d =0.67), and no difference in the number of negatively toned mes-
sages between the Happy and Control conditions (£(109)= 0.49,
p =.49). The pattern of results with the number of positively toned
messages similarly confirmed the hypothesis: There were many
more positive messages in the Happy (M =6.97, SD = 6.53) than
Angry (M=3.22, SD=4.07) conditions (t(388)=6.48, p<.001,
d=0.66) and in the Happy than Control (M = 2.83, SD = 2.94) con-
ditions (¢(388) = 6.48, p <.001, d = 0.66), with no significant differ-
ence between the Angry and Control conditions (t(388)=0.61,
p =.54) (see Table 3).

Emotions attributed to others following resolute and flexible behaviors

Hypotheses 2 and 3 - which predicted that behaviors express-
ing resoluteness or flexibility will lead people to assume another
person feels anger or happiness, respectively - were also sup-
ported. A first analysis to test these hypotheses was conducted
with the anger and happiness attributed to the confederate. A sec-
ond analysis was conducted with the emotions that participants
attributed to fellow teammates in their dyadic interactions.

The analyses of anger and happiness attributed to the confeder-
ate supported H2 and H3. The confederate was viewed as angrier in
the Resolute conditions (M =4.11, SD = 2.25) than in the Flexible
conditions (M =3.25, SD=2.05; t(96.1)=2.47, p<.05, d=0.40)
and as happier in the Flexible (M = 3.45, SD = 1.85) than in the Res-
olute conditions (M=2.87, SD=1.77; t(95.9)=2.26, p<.05,
d=0.32) (see Table 4).

As noted, we followed the analysis of emotion attributed to the
confederate with a regression analysis using the dyadic interaction
data (the inter-correlations of the dyadic variables are shown in
Table 5). As can be seen in Table 6, this analysis further supported
H2 and H3.The analysis included three steps, in each of which we
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Table 4
Ratings of confederate anger and happiness and confederate behavior.
Flexible behavior® Resolute behavior® T value

Ratings of confederate anger 3.25%(2.05) 4.11° (2.25) 247"
Rating of confederate happiness 3.45%(1.85) 2.87° (1.77) 2.26"

Note: Different letters indicate a significant difference, p <.05.

Numbers represent means, with SD’s in parentheses.

A The “flexible” column covers cells C and D in Table 1, where the confederate was angry and flexible or happy and flexible.
B The “resolute” column covers cells A and B in Table 1, where the confederate was angry and resolute or happy and resolute.
Table 5
Means, standard deviations and inter-correlations of dyadic variables.
Mean SD 1 2 3 4 5 6 7 8 9

1. Ratings of partner anger 294 180 - - - - - - - - -
2. Ratings of partner happiness 3.16 158 -18" - - - - - - - -
3. Number of negatively toned messages received from partner 2.63  4.66 28" —18" - - - - - - -
4. Number of positively toned messages received from partner 281 482 -.02 a7 247 - - - - - -
5. Total number of messages received from partner 15.07 7.74 157 —107 28" a1 - - - - -
6. Number of counter offers received from partner 490 3.76 197 —.06° 29" 28" 38" - - - -
7. Total amount sold to partner 8.04 317 -237 15" —10" .02 -.09" -297 - - -
8. Total amount bought from partner 8.04 317 -.157 A7 -28"  —087 18"  -—247 227 - -
9. Mean selling price to partner 2225 431 -12"7 08" .03 .06 .01 —-.03 43" 08" -
10. Mean purchasing price from partner 2225 431 .00 05 -.18" —08" -.05 -10" .08 437 .02

" p<.05.

" p<.01.

Table 6

Participants’ assessments of emotion of negotiation partners.

DV = rating of anger of dyad negotiation partner

DV = rating of happiness of dyad negotiation partner

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Number of negatively toned messages received from partner 267 257 227 -.16" -.16" —127
Number of positively toned messages received from partner ~ —.02 —.03 -.03 17" 17" 16"
Total number of messages received from partner .04 —.05 —-.03 —.05" —.05 —-.05
Number of counter offers received from partner - 157 .09 - —-.01 .04
Total amount sold to partner - - -.07" - - 127
Total amount bought from partner - - -.15" - - a1
Mean selling price to partner - - .00 - - -.01
Mean purchasing price from partner - - 057 - - -.02
R? .08 .09 12 .06 .06 .09
Adjusted R? .08 .09 12 .06 .06 .08
F 33.06™ 29.87" 20.07" 25.15" 18.85" 13.74"
Change in R? - 02" 03" - .00 03"
N 1179 1179 1173 1179 1179 1173

Note: The dependent variable is the evaluation of anger displayed by a negotiation partner. Numbers presented are standardized beta scores.

t p<.10.

" p<.05.

" p<.01.

added an additional component. Step 1 (Model 1 in Table 6) as-
sessed the effects of text-based communication of emotion on
attributed anger and happiness (using the number of negatively
and positively toned messages and total messages sent — variables
1 2, and 3 of the dyadic interaction indices given above). Step 2
(Model 2) assessed the effect of engaging in negotiation (using
the number of counter offers - variable 4 of the indices given
above). Step 3 (Model 3) assessed the effects of negotiation out-
comes on attributed emotion (using the mean price and volume
of sales and purchases - variables 5 through 8 above). The analyses
confirm that attributions of anger were influenced by partners’ ver-
bal, text-based communication of emotions. Moreover, the analy-
ses confirm that resolute or flexible behaviors influenced
attributions of anger (H2) or happiness (H3).

Regarding anger, nearly all the dyadic interaction indices
pointed in the expected direction: for example, the fewer shapes
exchanged by two players, the higher the attributed anger (Model

3). Perhaps surprisingly, there was no relationship between attri-
bution of anger and one index - namely, selling price. Overall,
however, it is clear from the three models that both textual com-
munication of emotion and resolute behavior have an independent
effect on the attribution of anger to another person, supporting H2.

The analyses of attributed happiness similarly support H3. Neg-
atively toned messages reduced attributions of happiness (as evi-
dent by the significant negative betas), while positively toned
messages increased attributions of happiness (as evident by the
significant positive betas). The number of counter offers had no ef-
fect on attributed happiness, contrary to our prediction of a nega-
tive effect. However, a greater number of parts bought or sold
(which we view as a sign of greater flexibility) was positively re-
lated to attributions of happiness (as evident from the significant
betas in Model 3). As with the attribution of anger, we did not find
prices (either purchase or selling price) to be significant predictors.
Altogether, the dyadic analyses demonstrated that participants
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Table 7
Means and SD’s of individual NA and PA in congruent and incongruent conditions.
Congruent® Incongruent® Control F value

NA Time 1 (pre-manipulation) 1.63a (0.74) 1.75% (0.85) 1.70% (0.73) 7.03**
NA Time 2 (post-manipulation) 2.79° (1.35) 3.50° (1.13) 3.23%%(1.21)
PA Time 1 (pre-manipulation) 3.88%(1.15) 3.89% (1.19) 4,08 (1.19) 1.98
PA Time 2 (post-manipulation) 4.07*" (1.06) 3.75%€ (1.00) 3.96 (1.05)
Team anger 2.75% (1.00) 3.03" (1.08) 2.56% (0.61) 4.64
Team happiness 3.52% (1.09) 3.20" (1.14) 3.02" (1.28) 5.86%*
Number of negatively toned messages 4.50% (3.98) 4.60% (4.11) 3.56% (2.94) 1.16 n.s.
Number of positively toned messages 5.21% (5.76) 5.01°% (5.75) 2.83 (4.32) 5.66**

Notes: Different letters indicate a significant difference, p <.05.

A significant difference was found between the Congruent and Incongruent conditions in PA-Time 2, but this difference is not significant within subjects (meaning that there

was no significant change within individuals).
Numbers represent means with SD’s in parentheses.

™ The difference between the Incongruent and the Control conditions is significant in a one-tailed test.
A The “incongruent” column covers cells B and C in Table 1, where the confederate was angry and flexible or happy and resolute.
B The “congruent” column covers cells A and D in Table 1, where the confederate was angry and resolute or happy and flexible.

who acted in a more rigid or resolute manner were viewed as an-
grier, while participants who acted more flexibly were generally
viewed as displaying more happiness.

Effects of Incongruence between text and behavior

Hypothesis 4 predicted that incongruence between the content
of text-based communication and behavioral style would evoke
negative emotions in others. We tested this hypothesis with three
different measures.

Incongruence and individual mood

A repeated measures analysis of reported NA confirmed a sig-
nificant change in NA (F(2,660)=7.03, p<.01) from Time 1 to
Time 2 within the conditions (Table 7), with no significant differ-
ence at Time 1 between the conditions. Within subjects, NA in-
creased in all conditions, but the Time 2 NA is highest in the
Incongruent conditions (M = 3.50, SD = 1.13), and significantly dif-
ferent from the Congruent conditions (M=2.79, SD=1.35;
t(265)=5.16, p <.001, d = 0.57). NA in the Incongruent conditions
was also higher and significantly different from the Control con-
dition (M=3.23, SD=1.21; t(217)=1.69, p<.05 one-tailed,
d=0.23).

A repeated measures analysis of PA confirmed no significant
change from Time 1 to Time 2 within conditions (F(2, 666) = 1.98,
p =.14), but a significant difference in Time 2 PA. Time 2 PA was
significantly lower in the Incongruent conditions (M =3.75,
SD =1.00) than in the Congruent conditions (M =4.07, SD = 1.06;
t(372)=2.39, p <.05, d = 0.25), supporting H4. There was no differ-
ence between the Control condition (M = 3.96, SD = 1.05) and the
other two conditions.

Incongruence and team emotion

Further support for H4 was afforded by the Team Anger index,
which differed significantly between the experimental conditions
(F(2112)=4.64, p < .05). Team anger was higher in the Incongruent
(M =3.03, SD=1.08) than in the Congruent conditions (M = 2.75,
SD =1.00; t(129) =2.03, p < .05, d = 0.27) and the Control condition
(M =2.56, SD=0.61; t(103)=2.93, p<.01, d = 0.54). There was no
difference between the Congruent and Control conditions
(t(103)=1.16, p = .25).

Similarly, the Team Happiness index confirmed a significant dif-
ference between conditions (F(2110)=5.86, p<.01) and a higher
value in the Congruent (M = 3.52, SD = 1.09), than the Incongruent
(M=3.20, SD=1.14; t(136)=2.33, p<.05, d=0.29) and Control
conditions (M=3.02, SD=1.28; t(97.1)=3.28, p<.01, d=0.42).
There was no significant difference between the Incongruent and

Control conditions (t(97.5)=1.19, n.s.). However, the second
measure of team negative emotion - the number of Negatively
and Positively Toned Messages — did not support H4. There were
no differences between the Congruent, Incongruent or Control con-
ditions in negatively toned messages (F(2,115)=1.16, p=.32).
Regarding positively toned messages, we found no difference be-
tween the Congruent and Incongruent conditions ({(122)=0.29,
p=.77), though we did find significant differences between the
Control condition and the other two (F(2,103)=5.66, p<.01):
pair-wise comparisons showed significantly fewer positive mes-
sages in the Control condition (M = 2.83, SD =4.32) than in both
the Congruent (M =5.21, SD = 5.76, t(92.7) = 3.14, p < .01, d = 0.47)
and Incongruent conditions (M =5.01, SD=5.75, t(92.9)=2.87,
p<.01, d=0.43). Thus, two of the three measures supported H4,
confirming that incongruence generates negative emotion.>

Additional analyses: effects on individual mood

In addition to testing our hypotheses, we also analyzed the dif-
ferences between all five conditions on each of our dependent
measures separately. Table 8 reports all of these results. Here we
will describe in more detail the more interesting findings, which
deal with effects on individual mood.

A nested repeated measures analysis of Time 1 and Time 2 PA-
NAS verified a significant difference between all conditions in both
negative affect (F(4,659)=15.19, p<.001) and positive affect
(F(4,665)=4.88, p<.001). Pair-wise comparisons of participants’
NA confirm no significant differences between any conditions at
Time 1. At Time 2, participants in the Angry Flexible condition
showed the highest NA; this was significant vis-a-vis all the other
conditions (Angry_Flexible - Angry_Resolute t(265) = 2.33, p <.05,
d=0.29). There was no significant difference between the
Angry Resolute, Happy Flexible and Control conditions. Interest-
ingly, the Happy Resolute condition was lowest in Time 2
NA (Happy_Resolute - Happy_Flexible t(267)=4.47, p<.001,
d=0.55).

5 It could be argued that congruence between words and actions simply strength-
ens the effect of whatever emotion is directly conveyed. Indeed, our analyses found
that levels of anger or happiness attributed to the confederate were higher in the
Congruent than in the Incongruent conditions: attributed confederate anger in the
Angry Resolute condition (M =5.57) was significantly higher than in the Angry
Flexible condition (M=4.57) (t(93.9)=3.47, p<.001, d=0.55), and attributed
confederate happiness was significantly higher in the Happy Flexible condition
(M =4.48) than in the Happy Resolute condition (M =3.73) (t(289) = 3.06, p <.001,
d=0.36). Yet as far as contagion is concerned, this was not the trend: overall,
incongruence led to greater negative affect while congruence increased positive affect
(see Table 7). Thus, the alternative explanation can be rejected.
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Table 8
Means and SD’s of individual and group affect across all 5 conditions.
Angry-resolute Angry-flexible Happy-flexible Happy-resolute Control
Ratings of confederate anger 5.572 4.57¢ 1.93° 2.65¢
(1.80) (1.85) (1.22) (1.63)
Rating of confederate happiness 2.01¢ 2.43¢ 4.48f 3.738
(1.36) (1.30) (1.47) (1.73)
NA Time 1 1.56% 1.75° 1.77° 1.70° 1.70°
(pre-manipulation) (0.72) (0.90) (0.81) (0.75) (0.73)
NA Time 2 3.40° 3.84¢ 3.11° 227¢ 3.23°
(post-manipulation) (1.42) (1.06) (1.07) (1.06) (1.21)
PA Time 1 3.80%! 3.99¢1 3.8241 3.93¢! 4.08%!
(pre-manipulation) (1.22) (1.12) (1.36) (1.09) (1.19)
PA Time 2 3714142 3.44%2 437" 40141 3.96%"f
(post-manipulation) (1.06) (0.83) (0.98) (1.03) (1.05)
Team anger 3.29? 3472 2.22° 2.58¢ 2.56¢
(0.80) (0.41) (0.89) (0.63) (0.61)
Team happiness 3.11°7 2,922 3.91° 3.50¢ 3.022
(1.06) (0.52) (0.96) (0.63) (0.59)
Number of negatively toned messages 6.24° 5.65° 2.832 3.67% 3.56%
(4.13) (4.57) (3.03) (3.37) (2.94)
Number of positively toned messages 2.82° 3.79° 7.512 6.40° 2.83P
(3.74) (4.37) (6.41) (6.60) (4.32)

Note: Different letters indicate a significant difference, p <.05.
Numbers represent means, with SD’s in parentheses.

Summary of results

Hypothesis 1, which predicted that emotion contagion could oc-
cur in virtual teams with text-based communication, was con-
firmed with both individual-level and team-level measures of
affect. Hypotheses 2 and 3, which predicted that others’ behaviors
will lead to attributions of particular emotions, were confirmed,
supporting the idea that resoluteness in behavior is construed as
a display of anger, and flexibility as a display of happiness. This
was supported both by measures of emotions attributed to a con-
federate and measures of emotions attributed to naive partici-
pants. Hypothesis 4, which predicted that incongruence between
text and behavioral cues would elevate negative emotion, was sup-
ported by two of three indices.

Discussion

This study addressed three research questions: (1) Can emotion
contagion occur when communication is only text-based? (2) Do
interpersonal behaviors influence the emotions people attribute
to others? (3) How is the emotion of others influenced by the con-
gruence (or incongruence) between the emotions conveyed in text-
based communication and behaviors that are perceived to be emo-
tionally charged? Our empirical study of virtual teams working on
a negotiation task demonstrates that emotion contagion does oc-
cur when communication is only text-based, that behaviors of oth-
ers are assessed as conveying emotion, and that incongruence
between verbal and behavioral cues to emotion has a negative
influence on several aspects of team emotion. These findings chal-
lenge but also extend the presumption that non-verbal cues are the
critical mechanism for the communication of emotion. The chal-
lenge lies in that we position text-based communication as fully
able to inspire emotion contagion. The extension lies in that we
highlight aspects of behavior that on the surface seem completely
divorced from emotion - resoluteness and flexibility - as potential
cues to emotion.

To our knowledge, this study is the first to show contagion to oc-
cur in teams relying only on text-based electronic communication.

Our results show that both happiness and anger can spread in teams
communicating via text, despite previous findings that individuals
overestimate their ability to convey emotion in text-based commu-
nication (Kruger et al., 2005). Emotion contagion has previously
been documented in computer-mediated communication (Hancock
etal., 2008); however, that work focused on dyads in particular, and
involved richer communication options (synchronicity) which were
not present in our study. We tested a more impoverished communi-
cation channel (Daft & Lengel, 1986) - asynchronous text-based
email - and we focused on four-member teams, in which the emo-
tion of one member (a confederate) was “caught” by the other mem-
bers. Comparison to a control condition, where all teammates were
naive and all emotional expressions were authentic and spontane-
ous, confirms that one individual on a team can increase the negative
or positive affect of fellow members and of the team as a whole.

Our results promote the understanding of affect dynamics in
computer-mediated communication (Byron, 2008; Hancock et al.,
2008) and beyond. As noted by Staples and Webster (2008) and
Webster and Wong (2008), the use of electronic means of commu-
nication, and more specifically email, is not characteristic of virtual
teams alone, but is present today in any form of teamwork. There-
fore, our findings regarding emotion contagion based on textual
communication and the emotional charge of behavior are relevant
to all teamwork.

Building on Epstude and Mussweiler (2009) and Parkinson and
Simons (2009), it may be that in the absence of non-verbal cues, peo-
ple naturally compare themselves to others and use these compari-
sons as cues for their own emotions. That is, when facing a novel
situation, like the participants in our experiment, people search for
cues about how they ought to feel. The absence of non-verbal cues
triggers a spontaneous process of social comparison (Mussweiler &
Epstude, 2009; Mussweiler, Riiter, & Epstude, 2004) based on what-
ever sources of information are available - in this case, the affective
tone of others’ text-based communication and/or behavior.

A key strength of our study is the use of multiple level measures
of emotion contagion. In addition to the traditional measures of
individual-level NA and PA, we used both a “bottom-up” measure
of group affect (aggregated individual responses) and a group-level
measure (coding of all interactions among members). The results
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were similar with all three measures, adding reliability to our find-
ings. One technique we did not employ in this study is the “top-
down” perspective, in which outside observers provide top-down
ratings of overall group affect (see Barsade, 2002; Barsade & Gib-
son, 1998; Bartel & Saavedra, 2000). This is clearly an important
angle, but we must leave it for future research.

A finding we did not expect is the increased participant NA at
Time 2 in all of the experimental conditions, including the control.
It may be that participants felt greater negative affect at the end of
the session because they felt the task was overly complex or frus-
trating. But the increased negative affect may also be a reflection of
the negativity bias mentioned by Byron (2008), wherein negative
email communications draw readers’ attention and so have a
stronger effect than positive messages. We did find that a happy
team member can enhance the happiness of fellow team members.
But our results suggest that relying solely on written communica-
tions from people working on a complex task is likely to lead to
negative emotions.

Emotionally charged behaviors as cues to others’ emotion

Our study advances the classic notion that emotions and behav-
iors are intertwined (Frijda, 1988; James, 1884), taking this concept
to another realm. We look at the social aspect of emotion and show
that people infer the emotions of others based on observation of their
behavior. In this, our study furthers the traditional notion that non-
verbal cues convey emotion (Mehrabian, 1972). Our theory and re-
sults identify behavioral styles that have an “emotional charge,” at
least in terms of the emotion attributions and reactions they evoke
in other people. Specifically, we show that in a negotiation setting,
behavior that is resolute inspires an assessment that others are an-
gry, while flexible behavior conveys an impression of happiness.
Our study shows that the influence of these behaviors is distinct
from the effects of textual communication of emotion. Thus, behav-
iors may now be viewed as indirect expressions of emotion, addi-
tional to direct verbal communications. Ekman’s work (Ekman,
2009; Ekman et al., 1976) has long showed facial, body and voice
cues to be valuable indirect indicators of emotion. We extend this
to suggest that general patterns of work behavior, such as resolute-
ness or flexibility in a negotiation situation, are also read as cues to
emotion, or at least also influence the emotion attributed to others
(Hareli & Rafaeli, 2008).

Our results further show that others’ behavior can enhance or
interfere with the effects of the verbal text they use to convey emo-
tion. Specifically, an incongruence of behavior and text elevates
observers’ negative affect. Put simply, people have a hard time
when others’ actions do not match their words. It seems intuitive
that such incongruence engenders anger or frustration in face-to-
face interactions. We show that such negative emotions surface
when confusion is created by mismatched verbal and behavioral
cues even in interactions involving only text-based
communication.

In this regard, it is interesting that at the individual level, partic-
ipants’ negative affect increased more in the Angry Flexible than in
the Angry Resolute conditions. This seems counter-intuitive, as
one might assume that the key issue for participants in our trading
game should have been whether needed resources were difficult
or easy to obtain. This would be captured most by the confederate’s
behavior (holding firm vs. easy agreement), meaning that under this
assumption, negative affect should have been greatest when a reso-
lute behavioral style was augmented by verbal communication of
anger. However, that is not what we found. It may be that the incon-
gruence effect discussed earlier is sufficient to explain this finding.
However, we may also look for insight from another area - namely,
the availability of cognitive resources. Van Kleef and colleagues
(2004b) found that when individuals were less motivated or were

working under time constraints, they paid less attention to the emo-
tions of others. In our case, it may be that the Angry Resolute condi-
tion was more cognitively taxing than the Angry Flexible condition,
and that participants therefore paid less attention to emotional sig-
nals from their negotiation partners. Under the Angry Flexible condi-
tion, by this reasoning, participants would have had more available
cognitive resources, and therefore were able to pay more attention to
emotional signals.

Limitations

Our study has several limitations that call for further research.
First, the design of our study did not allow us to unravel whether
what we were observing had to do more with the detection or the
attribution of emotion. Detection of text-based, computer-mediated
emotion has been documented (e.g., Hancock et al., 2008). To our
knowledge there has been no research on the detection of emotion
from charged behaviors. This was also outside the scope of the cur-
rent research, since we did not measure how participants displaying
resolute or flexible behavior actually felt. We only know that when
people (both the confederate and other participants) displayed res-
oluteness they were viewed as angry, and when they displayed flex-
ibility they were viewed as happy.

Second, for convenience and to ease the analysis process, our
study involved a single type of electronic communication and lim-
ited scope for non-verbal cues. Future research might explore
whether our findings hold up in contexts involving richer media
options and greater room for non-verbal signaling (Daft & Lengel,
1986).

Third, the groups we studied were not truly virtual teams. All par-
ticipants were in the same lab together, and although they did not
interact face-to-face during the experiment, they were physically
in the same room. Additionally, the team interaction we studied
was condensed and relatively rapid, hardly the case in many virtual
teams, where geography (e.g., differences in time zone) tends to slow
down communication, and where tasks may take days, weeks or
months to accomplish. The interactions in our study were longer
and less controlled than in many lab studies, extending the external
validity of our findings. Here as well, however, further research with
real-world teams would be an important extension of our effort.

Afourth potential limitation is that the Resolute conditions by de-
fault generated more interactions, which may have given rise to a
sense of greater time pressure in participants. We know, for exam-
ple, that reaching an agreement with a resolute confederate took
longer than with confederates in the Flexible conditions. This could
not be avoided, as negotiating with a partner who stands his or her
ground - the definition of resoluteness — by nature requires repeated
attempts at persuasion. However, we are certain that participants in
all conditions had ample time to complete the task, so that even if
some participants had a subjective sense of time pressure, this was
not an objective limitation to task performance.

Finally, we could not, within the scope of this study, examine
the effects of the emotion dynamics we depict on task perfor-
mance. Emotion has been shown to influence group performance
when non-verbal cues are available (e.g., Barsade, 2002; Totterdell,
2000). We provide evidence that emotion spreads in virtual teams,
and that behavior in such teams has emotional effects. A critical
next step is to examine effects of these emotion dynamics on indi-
vidual and team performance.

Summary

Our study advances the theoretical understanding of emotion
contagion, identifying and extending the boundaries of the
conditions in which contagion occurs to include instances where
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communication is only text based, and to incorporate the emo-
tional cues conveyed by behavior. The study thus challenges the
existing belief that non-verbal cues are required for emotion con-
tagion, while also adding elements of behavior to the inventory
of signals at work in emotion dynamics. Organizations increasingly
rely on communication via email and other electronic means, so
understanding the emotion dynamics that occur with such meth-
ods is critical. As technology advances, research will be needed
on other forms of computer-mediated communication and other
behaviors that may be viewed as emotional cues.
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Appendix A

Sample sentences used by the confederate.

e« When you cannot receive any shapes, fill orders on your own.
e Don’t over buy shapes!

Specific guidelines for interactions:
Selling shapes

1. Upon receiving a request to sell a part to a participant - respond
with a counter offer of +4 of the original suggested price.

2. If the participant does not agree and sends another offer,
respond with a counter offer of +3 of original price.

3. If the participant does not agree and sends another offer,
respond with a counter offer +2 of original price.

4. Do this up to 3 times and then do not budge from the price you
stated.

Buying shapes

1. Make an offer that is only +3 above the price it costs you to pro-
duce your specialty part on your own.

2. If the participant does not agree respond with a counter offer of
+1 above the original price you requested (+4 above your pro-

Angry resolute

Angry flexible

Happy flexible Happy resolute

What is so hard to
understand? This is my
price!!!

Are you serious? NO WAY!!!
This is making me upset!

You've got to be kidding me!
Your offer is making me
angry.

Your offers are unacceptable
and are driving me CRAZY!

This offer really makes me

MAD! There is no way I am

selling for this price!

Whatever. .. but send those
shapes fast! I am tired of
waiting!!!

How long does it take you to
respond??? I agreed to your
awful request.

OK... but you are starting to get This is acceptable. I enjoy

on my NERVES!

Well, ok... I will give in this

time. .. But this is really making

me MAD!

[ am so angry at you! You are
taking advantage of me... but
ok, take the parts. ..

Thanks for the offer, but it is a little
low. ..

I am happy when you are
happy. Enjoy!

0.k. I can live with this. It I will be happy to sell to you, but not
is a pleasure working with at this price.
you!

I know we can close this deal... we
doing business with you. © have done it before partner © Please
give me a better offer.

[ guess [ can agree to
this... I am happy we
reached an agreement.

I am sorry but I cannot accept at this
price. If you can make the price higher
we have a deal ©

I am willing to settle. Here We are almost there; it will be great if
you go teammate - have a you can agree on this price. ..
good one!

Appendix B
Behavior rules for the confederate
Confederate rules: resolute

e Don'’t create or change group policy. Try to blend in.

e When receiving a request (someone wanting to buy from you)
ALWAYS negotiate and ask for more money. NEVER sell more
than 3 shapes at once.

o When sending a request (buying from someone) always try to
get a better deal (see details below).

e Always make sure you sell all your shapes each round (this
should not be a problem as there is greater demand than sup-
ply). If you do not receive any more requests, offer your shapes
to others but only in the last 2 min of the round.

e Don’t be the first to act. Wait for a request from someone. This
means first sell then buy. If you have received no new requests
more than a minute after responding to a request, you can move
along and send a new request.

duction cost)

3. If the participant does not agree send a counter offer of +2
above the original price you requested (+5 above your produc-
tion cost)

4. Do this up to 3 times and then do not budge from the price you
stated.

Confederate rules: flexible

e Don’t create or change group policy. Try to blend in.

e When receiving a request (someone wanting to buy from you)
do NOT negotiate unless the price is below your production cost
(see specific details below).

¢ When sending a request (buying from someone) don’t appear to
be looking for the best deal (see specific details below). Accept
any counter offer as long as it is not above your production cost.

e Always make sure you sell all your shapes each round (this
should not be a problem as there is greater demand than sup-
ply). If you do not receive any more requests, offer your shapes
to others but only in the last 2 min of the round.
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e Don’t be the first to act. Wait for a request from someone. This
means first sell then buy. If you have received no new requests
more than a minute after responding to a request, you can move
along and send a new request.

e When you cannot receive any shapes, fill orders on your own.

e Don’t over buy shapes!

Specific guidelines for interactions:
Selling shapes

1. Upon receiving a request to sell a part — accept the request as
long as there is no loss involved.

2. If there is a loss, then propose a counter offer for a minor gain of
+2.

Buying shapes

1. Send a request that is +7 above the price it costs you to produce
your specialty part on your own.

2. If a counter offer is sent, agree to it as long as there is no loss
involved.

3. If there is a loss, then propose a counter offer for a minor gain of
+2.
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