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Group emotional contagion, the transfer of moods
among people in a group, and its influence on work
group dynamics was examined in a laboratory study of
managerial decision making using multiple, convergent
measures of mood, individual attitudes, behavior, and
group-level dynamics. Using a 2 x 2 experimental design,
with a trained confederate enacting mood conditions, the
predicted effect of emotional contagion was found
among group members, using both outside coders' ratings of participants' mood and participants' self-reported
mood. No hypothesized differences in contagion effects
due to the degree of pleasantness of the mood expressed
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and the energy level with which it was conveyed were

found. There was a significant influence of emotional
contagion on individual-level attitudes and group
processes. As predicted, the positive emotional contagion
group members experienced improved cooperation,
decreased conflict, and increased perceived task performance. Theoretical implications and practical ramifications of emotional contagion in groups and organizations
are discussed.*
Understanding shared social processes in groups is becoming increasingly important as firms move toward a greater
team orientation. These shared social processes can serve as
a conduit for a variety of group interactions and dynamics
important to getting work done. Interestingly, research on the
influence of shared social processes has focused almost
ideas and cognition
exclusively on its cognitive aspects-how
are shared among group members. This can be seen in the
social-information processing literature, which focuses on
how people are influenced by the cognitions and attitudes of
others in their social environment (e.g., Salancik and Pfeffer,
1978; Bateman, Griffin,and Rubinstein, 1987; Shetzer, 1993),
as well as in research examining shared social cognitions,
which also focuses exclusively on the process through which
people construct and share thoughts, ideas, and memories
(e.g., Moreland, Argote, and Krishnan, 1996; Cannon-Bowers
and Salas, 2001).
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While understanding how people share ideas adds to the
knowledge of group dynamics, it does not give a complete
picture. One also needs to take into account the sharing of
emotions, or emotional contagion, that occurs in groups. The
importance of emotions in organizational behavior, particularly
at the individual level, has been solidly established (see Brief
and Weiss, 2002, for a review), and researchers have begun
to turn their attention toward understanding the processes
and outcomes of collective emotion (see Barsade and Gibson, 1998; Kelly and Barsade, 2001; George, 2002, for
reviews). Some theorists have gone so far as to say that
"feelings may be the way group entities are known" (Sandelands and St. Clair, 1993: 445) and that the development of
group emotion is what defines a group and distinguishes it
from merely a collection of individuals.
Implicit attention has been paid to collective emotion in the
organizational behavior literature, with many organizational
processes grounded in such affective relations of group
members as morale, cohesion, and rapport (Tickle-Degnen
and Rosenthal, 1987). The advancement of the emotions lit644/Administrative Science Quarterly, 47 (2002): 644-675
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erature in psychology has also allowed for a more focused
and explicitexaminationof collective emotion. George and
colleagues showed that not only do group emotions exist,
but these emotions, which they call group affective tone, can
influence work outcomes (George, 1989, 1990; George and
Brief, 1992). In a study of senior management teams,
Barsade et al. (2000) found that a group's affective diversity,
another way of conceptualizinggroup emotion, also had an
effect on individualattitudes and team dynamics. But the
question remains, what is the process by which these
effects occur?
While literatureon shared cognitions can providesome
insight into how collective emotions occur via emotional contagion, there are some importantdifferences between emotional and cognitive contagion. First,the transferof ideas is
qualitativelydifferentfrom the transferof feelings. Words are
centralto understandingideas yet are least importantin
understandingemotions, for which nonverbalcues are primary (Mehrabian,1972). Because of the importanceof these
nonverbalcues, direct interpersonalcontact is importantfor
the transmissionof emotions in groups. Conversely,sharing
cognitions need not occur face to face (Ilgenand Klein,
1988). There are also some differences in the amount of
effortfulprocessing involvedin cognitive and emotional contagion. Althoughemotional contagion can contain elements
of purposefulprocessing found in cognitive contagion-such
as the evaluation,interpretation,expectation, and personal
goals found in the sharingof ideas (Salancikand Pfeffer,
1978)-emotional contagion research studies show that emotional contagion most often occurs at a significantlyless conscious level, based on automaticprocesses and physiological
responses (e.g., Hatfield,Cacioppo,and Rapson, 1994; Neumann and Strack,2000).
Organizationaland psychologicalresearchers have begun to
investigate the question of emotional contagion throughfield
studies examiningmood convergence in work teams. In a
field setting, Totterdellet al. (1998) found evidence that the
moods of teams of nurses and accountants were related to
each other even after controllingfor shared work problems.
Totterdell(2000) found the same results in professionalcricket teams, controllingfor the team's status in the game. In a
study of meetings of 70 very diverse work groups, Barteland
Saavedra(2000) also found evidence of mood convergence.
Similarto Totterdelland colleagues, Barteland Saavedra
showed that work-groupmood is something that can be recognized and reliablymeasured by members in the work
group, as well as by observers externalto the group. Bartel
and Saavedraalso examined antecedents to the mood convergence processes and found positive relationships
between mood convergence and stable membership in the
group, norms about mood regulationin the group, and task
and social interdependence. InTotterdell'sstudies, being
older, along with a complex of factors related to being interdependent and satisfied with the team (i.e., more committed
to the team, perceivinga better team climate, being happier
and engaging in collective activity)were antecedents to
mood congruence.
645/ASQ, December 2002
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These group mood studies offer excellent externalvalidity
that shared emotions occur in organizationalwork teams and
can be recognizedand measured, but they showed only concurrentmood convergence, which makes it difficultto determine causality.What remainsto be done is a more causal
test of emotional contagion and how its processes operate in
groups, as well as an examinationof the consequences of
emotional contagionon group dynamics, such as cooperation
and conflict, as well as on individualattitudes, cognition,and
behavior.
A MODELOF EMOTIONAL
CONTAGION
This study focuses on emotional contagion, "a process in
which a person or group influences the emotions or behavior
of another person or groupthroughthe conscious or unconscious inductionof emotion states and behavioralattitudes"
(Schoenewolf, 1990: 50), in particular,the contagionof everyday moods in work groups. Similarto cognitive contagion,
emotional contagion is a type of social influence (Schachter,
1959: 15; Cacioppoand Petty, 1987; Levyand Nail, 1993),
and it is a process that can occur at both subconscious and
conscious levels (Druckmanand Bjork,1994; Totterdell,2000;
Kellyand Barsade,2001). What is not at all similarto cognitive contagion is the content of the contagionand, often, the
processes by which it is "caught."
FollowingHatfield,Cacioppo,and Rapson (1994), 1use the
term emotion in this paperas a broadlabel, similarto that of
"affect," both of which interchangeablyencompass the general phenomenon of subjective feelings (e.g., Ashforthand
Humphrey,1995), and use literaturefrom a varietyof feeling
states to understandcontagion processes, both for semantic
ease and to reflect the commonalityof the overallaffective
experience suggested by psychologicalresearchers (e.g.,
Mayer,1986; Forgas, 1992: 230). This is not to say that there
are not differentiableaffective constructs. The three most
basic types of affective experiences are dispositionalaffect,
emotions, and moods. Dispositionalaffect is a long-term,stable variable(Watson,Clark,and Tellegen, 1988) that, by definition,would not be prone to contagion but could influence it.
Emotionsare intense, relativelyshort-termaffective reactions
to a specific environmentalstimulus (Reber,1985). Moods,
as comparedwith emotions, are weaker, more diffuse affective reactionsto general environmentalstimuli,leadingto relatively unstable short-termintra-individual
changes (Tellegen,
1985), and can change readily.A mood, or emotional state,
as described by Lazarus(1991: 47), "is a transientreactionto
specific encounters with the environment,one that comes
and goes depending on particularconditions."Because of
the more broad-rangingeffects that moods have been shown
to have as comparedwith other types of affect (Mayeret al.,
1991; Rosenberg, 1998: 253), and as everydaymoods seem
most representativeof the commonplace and malleable
affective short-termchanges that can occur in groups, I focus
on contagionof mood here as a logicalplace to begin the
study of group emotional contagion.
While research examiningspecific contagionprocesses has
been conducted in dyads ratherthan groups (e.g., Hsee et
646/ASQ, December 2002
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al., 1990; Sullins, 1991; Hatfield,Cacioppo,and Rapson,
1992, 1994), it is still very helpfulin constructinga model of
how group emotional contagion processes operate. When
people enter a group, they are exposed to other group members' emotions, which can be characterizedby the valence
(positiveor negative) of the emotion being displayed and the
energy level with which the emotion is expressed. The
choice of these two factors is based on the circumplex
model of emotion, which has been supported at both the
physiological(Nyklicek,Thayer,and van Doornen, 1997) and
psychologicallevels (Larsenand Diener, 1992). The concept
behind this model is that emotions are arrangedin a circumplex, with the x axis representingthe emotional valence
(degree of pleasantness) and the y axis representingthe
energy or activationlevel (Russell, 1980). Giventhat contagion and its outcomes may vary depending on the valence of
the emotion and the degree of energy with which it is
expressed, to understandcontagion it is importantto examine the differingcombinationsof all of these factors. For
example, while both hostilityand depression are unpleasant
emotions, the energy level with which this unpleasantness is
expressed may lead to differentcontagion outcomes and
group consequences.
The expression of these emotions is then perceived by other
group members, primarilyvia nonverbalsignals (facialexpression, body language, and tone) ratherthan words (Mehrabian,
1972). Hatfield,Cacioppo,and Rapson (1992, 1994) posited
that the degree to which emotional contagion then occurs is
mediated by attentionalprocesses, with greater contagion
occurringwhen more attention is allocated. Attentional
processes can be influencedby externalfactors inherentto
the emotion, such as the type and level of energy with which
the emotion is expressed, or by internallygenerated individual differences influencingattentionto others' emotion, such
as sex (Dohertyet al., 1995; Lundqvist,1995), differences in
tendencies toward spontaneous mimicry(Lairdet al., 1994),
and in the general propensityto catch others' emotions
(Doherty,1997).
The next step in the emotional contagion process involves
the actual mechanisms by which emotions are transferred:
subconscious, automatic, "primitiveemotional contagion"
(Hatfield,Cacioppo,and Rapson, 1992), and more conscious
emotional comparison processes (e.g., Gump and Kulik,
1997; Sullins, 1991). To date, most evidence for emotional
contagion comes from the automatic, primitivecontagion
approach,which focuses on the subconscious and automatic
transferof emotions from person to person. This primitive
contagion occurs througha very fast process of automatic,
continuous, synchronous nonverbalmimicryand feedback
(Hatfield,Cacioppo,and Rapson, 1992, 1993, 1994). Psychological researchers have found that the first step of this
process involves automatic, nonconscious mimicry,in which
people spontaneously mimic each others' facial expressions
(Dimberg,1982; Lundqvistand Dimberg, 1995), body language (Bernieri,1988; Chartrandand Bargh,1999), speech
patterns (e.g., Ekman,Friesen, and Scherer, 1976), and vocal
tones (Hatfieldet al., 1995; Hietanen,Surakka,and Lin647/ASQ, December 2002
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nankoski,1998; Neumannand Strack,2000). These mimicry
effects, which have been found in studies examininginfants,
some as young as a few days old (e.g., Fieldet al., 1982;
Havilandand Lelwica,1987), are posited to come from an
innate humantendency toward mimickingthe behaviorof
others (Davis, 1985; Levenson, 1996; Wild, Erb,and Bartels,
2001).
The second step of this primitivecontagion process comes
from the afferent feedback people receive from mimicking
others' nonverbalbehaviorsand expressions-an automatic
process. As myriadfacial, postural,and vocal feedback studies have shown, once people engage in the mimickingbehavior,they then experience the emotion itself (e.g., Duclos et
al., 1989) throughthe physiologicalfeedback from their muscular,visceral, and glandularresponses (see Hatfield,Cacioppo, and Rapson, 1994, for a review;Adelmanand Zajonc,
1989; Lairdand Bresler,1992). One can ultimatelybecome
aware of feeling this emotion, but the initialprocesses that
lead to it are subconscious and automatic(Hatfield,Cacioppo,
and Rapson, 1994).
There is some evidence that there is a second, more cognitively effortfulset of processes throughwhich emotional contagion can occur.There are social comparisonprocesses in
which, after determiningthe amount of attentionto be paid,
people compare their moods with those of others in their
environmentand then respond accordingto what seems
appropriatefor the situation(e.g., Schachter,1959; Adelman
and Zajonc,1989; Sullins, 1991). Inthis case, the recipient
uses the emotion as a type of social informationto understand how he or she should be feeling. Empathy,a multifaceted construct (Davis, 1983), has an emotionalcontagion
component-defined as people either seeing or anticipating
another person's emotional displayand then experiencingit
with them-as an explicitcomponent (Stiffet al., 1988). But
the cognitive process of perspective taking,which involves
puttingoneself in the other person's position, is generally
posited to come first, with emotionalcontagionfollowing.
Regardless of the mechanism employed, it is clear that there
is strong evidence from dyads to expect emotionalcontagion
to occur in groups and that two factors in the type of emotion emitted will influencethe degree of emotionalcontagion:
emotional valence and emotionalenergy. Giventhe power of
priorlaboratoryresults, as well as the initialevidence in the
field studies examiningthe convergence of mood in groups,
it is reasonableto expect these same processes to operate
in groups. Thus, as a startingpoint, I propose the following
general hypothesis:
Hypothesis 1: Therewill be contagionof mood among groupmembers.

Emotional valence. Unpleasantemotions should lead to
greater emotional contagion than pleasant emotions. Both
psychologicaland organizationalresearch has shown that
people respond differentiallyto positive and negative stimuli,
and negative events tend to elicit strongerand quickeremotional, behavioral,and cognitive responses than neutralor
648/ASQ, December 2002
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positive events (see Cacioppo,Gardner,and Berntson, 1997;
Rozinand Royzman,2001, for a review). People also tend to
pay more attentionto and place more weight on negative
information,as shown in impression formationstudies
(Kanouseand Hanson, 1972) in which subjects perceived
negative words or personal attributesas more negative than
they perceived equallymatched positive words as being positive (e.g., Hamiltonand Zanna,1972; Crandall,1975). Negative emotions have also been found to be the default value in
cases of nonexplainedarousal(Marshalland Zimbardo,1979;
Maslach, 1979). When people try to determine their affective
state throughsocial comparisons, cues about negative rather
than positive emotions have been found to be more relevant
to them.
The emphasis on unpleasantversus pleasant affect has also
been found in organizationalcontexts, such as in hiringdecisions (Hollmann,1972; Robbinsand DeNisi, 1994) and auditing behavior(Ashtonand Ashton, 1990). This negativityhas
been shown to be self-perpetuating(Kemper,1984). Once
negativitybegins between two actors, it can continue to
escalate, spiralinginto increasinglygreater negativity
between them (Raush, 1965), which can help explainwhy
Barteland Saavedra(2000) found that work groups were
more likelyto converge toward unpleasant moods than they
did toward pleasant moods. Given Barteland Saavedra'sfindings, the literaturesupportinggreater attention and a tendency to respond to the negative ratherthan to the positive, and
that this attention and response creates an opportunityfor
both automatic mimicryand social comparisonto occur
(Rosekrans,1967), I propose the following hypothesis:
Hypothesis 2: Unpleasantemotions are more likelyto lead to mood
contagionthan are pleasant emotions.

Emotional energy. Emotionalenergy refers to the intensity
with which emotions are expressed and then communicated
from one person to another.It involves the pitch level, pitch
range, loudness, and tempo with which someone speaks
(Scherer,1981), as well as nonverbalbehaviorsuch as gestures and facial patterns (see Wallbottand Scherer, 1986, for
a review). The same emotion (interms of valence or pleasantness) expressed with greater levels of energy should lead
to more contagion because of the greater amount of attention, and thus opportunityfor contagion, given to a person
behavingwith high energy. Forexample, a high-energy
should
expression of unpleasantness (e.g., hostile irritability)
lead to stronger contagion effects than a low-energy expression of unpleasantness (e.g., depressed sluggishness). There
are several reasons for this. People who express their emotions more forcefully(Robinsonand McArthur,1982) or
expressively (Friedmanet al., 1980) are noticed more and
thus receive higher levels of exposure, which allows for a
better opportunityto transfertheir emotions to others
(Sullins,1989, 1991). In a direct test of this concept, Friedman and Riggio(1981) used the Affective Communications
Test to rate subjects as either high or low expressors of emotion and then put them in a room, telling them to sit and look
at each other, but not speak, for two minutes. Supportingthe
effect of the forcefulness with which emotions are
649/ASQ, December 2002
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expressed, Friedmanand Riggiofound that there was significantlygreater contagionfrom subjects who were high or
strong expressors of emotion to those who were low expressors of emotions than vice versa.
A high-energydisplayof positive or negative emotion may
also transferemotion more powerfullybecause it communicates the emotional message more clearlyand accurately
than a low-energydisplay.Forexample, depression, a lowenergy displayof emotion, has been correlatedwith low
accuracyin its transmissionto others, that is, others did not
understandthe subject was depressed (Prkachinet al., 1977;
Gerson and Perlman,1979). Extroversion,in contrast, which
is very similarto highlyenergetic positive emotion, has been
linkedto greateraccuracyof transmissionto others: people
understoodthe type of emotion being conveyed (Buck,1984:
195). Research conducted by Mehrabian(1972) helps to
explainthese results. Ina study of emotionalcommunication,
Mehrabianfound that when interactingwith others, only 7
percent of subjects' emotional understandingof the other
person stemmed from the words spoken, while 38 percent
and 55 percent were attributedto verbaltone and facial
expression, respectively.
Last, physiologicalstudies of emotion show that energy
intensifies emotional experiences. Higharousalhas been
found to lead to an increase in autonomicnervous system
responses (e.g., heart rate acceleration,skin conductance,
facialactivity)and has been shown in longitudinalblood pressure studies to be an importantindicatorof affective involvement (Jacob et al., 1999). These effects, along with the psychologicaleffects of energy on emotionalexperiences, leads
to the thirdhypothesis:
Hypothesis 3: The same emotionalvalence (pleasantor unpleasant)
expressed with high energy will lead to more contagionthan if
expressed with low energy.

Influence of Emotional Contagion on Individual and
Group Processes
Figure1 outlines a model of emotionalcontagionas developed from the literaturereviewed above. The finalstep is the
influence that the emotional contagion processes have on
individual-and group-levelprocesses and outcomes. This
influence can occur from contagion being a direct source of
informationin its own rightfor providinginformationabout
how the group is doing (Frijda,1988). The social affective
information(Parkinson,1996) that is transferredamong memFigure 1. A model of group emotional contagion.
Attentional Processes

Group Member'ss

EGroup
Member't
iEmotional
Emoti~ons
* Emotional Valence
* Emotional Energy

on..~ , ,
Contagi
Contagion
Subconscious Primitilevel
Contagion
* Conscious Emotional */
Comparisons
ional

_

(

*

650/ASQ, December 2002
Downloaded from asq.sagepub.com at SUFFOLK UNIV on October 10, 2012

Influence
nfluence on
on
Individual& GroupOutcomes
* Cooperativeness
Conflict
*? Task Performance

Ripple Effect

bers communicates a type of group appraisalof events influencing the group (Hess and Kirouac,2000), as well as information about "groupcohesion (e.g., smiles as semiotic for
acceptance, approval,and bonding)and group survival(e.g.,
fearfulfacial displays and vocalizationsas a means for alerting other members of the groupto imminentdanger)"(Levenson, 1996: 186).
Emotionalcontagion can also serve as a method for infusing
individualsand groups with more positive or negative moods,
which literaturein psychology shows can then influence cognitions, behaviors,and attitudes (Lazarus,1991; Damasio,
1994). Workby Forgas, Bower, and colleagues has shown
that affect can influence people's cognitions (see Bower,
1981; Fiedlerand Forgas, 1988; Singer and Salovey, 1988, for
a review), particularlyregardingsocial information(Forgas,
1994). This would includesocial judgments and behavior,
with affect playinga powerful role in how people react cognitively and behaviorallyto a varietyof social situations (see
Clarkand Isen, 1982, for a review), includinginfluencingcognitions and behaviorwithin (e.g., Forgas, 1990) and between
groups (Dovidio,Gaertner,and Loux,2000).
Interms of behaviorparticularlyimportantin groups, feeling
positive affect has consistently been shown to lead to more
helpfuland cooperative behaviorin adults and children(e.g.,
Isen and Levin, 1972; Chertock,1974; Marcus, 1987), a relationship manifested via prosocialbehaviors in the workplace
as well (George and Brief, 1992). In negotiations, Baron
(1990) found that subjects in more positive moods in a negotiatingexercise behaved more cooperativelyin makingconcessions, and Forgas (1998) found that being in a good mood
led to greater cooperation,and a bad mood led to less cooperation, in a negotiationtask. Examiningmood and behavior
in an organizationalcontext, George (1991) found that positive moods in salespeople led to greater customer-helping
behaviors. In discussing their model of the relationship
between positive mood and extrarolework behaviors,
George and Brief(1992) suggested that positive mood will
lead to more extrarolebehaviorsbecause there will be
greater goodwill spread in the group due to increased social
interactionand positive thoughts about the organization.
Thus, I hypothesize:
Hypothesis 4: Positive emotionalcontagion,that is, an increase in
positive mood, will lead to greater cooperativeness on both an individualand group level.

The same type of results have been found with the influence
of unpleasantmoods and conflict. Conflictis generallyassociated with the existence of negative emotions (e.g., Evans,
1965; Gero, 1985; Jehn, 1995) and can also be escalated by
negative moods, particularlyas negative moods have been
associated with rejectionof others, while positive moods are
associated with acceptance of others (Carver,Kus,and
Scheier, 1994). Thus, if positive emotional contagion occurred
in a group, there would be a movement toward positivityand
a concurrentdecrease in negativity,which would be related
to a decrease in internalgroup conflict. This ameliorative
effect of positivitycan be seen in an experiment conducted
651/ASQ, December 2002
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by Baron(1984) in which a subject and a confederate played
the role of executives discussing an organizationalproblem.
The confederate was trainedto disagree stronglywith the
subject in either an aggressive or a reasonableway. Afterthe
conflictualencounter,subjects were then either assigned to a
controlconditionor to one of three experimentalconditions
designed to induce positive states. While all subjects preferred the reasonableto the aggressively disagreeableconfederate, subjects who experienced an inductionof positive
feelings were significantlymore likelyto favorconstructive
versus destructive modes of dealingwith the conflict (and
likedthe confederate better)than subjects who were in the
controlcondition.Carnevaleand Isen (1986) found a similar
result in a negotiationsetting in which positive affect was
associated with less contentious negotiatingtactics. Based
on the findingsabove, positive emotional contagion is likely
to have a similareffect on conflict in a group:
Hypothesis 5: Positive emotionalcontagion,that is, an increase in
positive mood, will lead to less groupconflict.

Lastly,performanceand cognitive activities have also been
shown to be influencedby pleasant mood. Althoughthere is
some debate about whether being happierleads to better
decision makingthan being less happy(see Staw and
Barsade, 1993, for a review), there is much evidence that
positive affect is associated with greater cognitive effort and
abilityto engage in more complex logicalreasoningand problem solving (e.g., Sullivanand Conway, 1989; Isen, 2003).
Forgas (1998) found that subjects in positive moods were
more effective as negotiatorsthan those in negative moods.
In organizations,both positive moods and dispositionalpositive affect have been found to be relatedto superiorjob performance ratingsin a varietyof occupations (e.g., Seligman
and Schulman,1986; George, 1991; Staw, Sutton, and
Pelled, 1994; Wrightand Staw, 1994). Inaddition,dispositional positive emotion was found to lead to better managerial
decision making,leadership,and managerialpotentialratings
in an assessment center setting (Staw and Barsade, 1993).
Positive affect has also been shown to lead to a perception
of better performanceand higherself-efficacyon a varietyof
tasks by individuals(e.g., Kavanaghand Bower, 1985; Saavedra and Earley,1991) and groups (Heathand Jourden, 1997).
Thus, it is expected that people in whom positive emotional
contagion occurs will both judge themselves and will be
judged by others as havingbetter task performance:
Hypothesis 6: Positiveemotionalcontagion,that is, an increase in
positive mood, will lead people to rate theirown task performance
and that of others in the groupmore highly.

I tested these hypotheses in a laboratorystudy in which I
used a confederate to transmitmood to a groupand used
multiplemeasures and ratersto examine whether emotional
contagion and its effects occurred.To comparethe fleeting
but recurrentaffective processes of emotionalcontagion,a
lab setting should be ideal.
652/ASQ, December 2002
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METHOD
Ninety-fourbusiness school undergraduates(59 male, 32
female, and 3 sex not recorded)who were enrolled in two
sections of a mandatoryorganizationalbehaviorclass participated in this study as partof their course requirement.The
participantswere randomlyassigned to 29 groups consisting
of a mix of students from each class. Groupsize ranged from
two to four participants,plus a confederate, and the average
numberof study participantsper group, not includingthe
confederate, was 3.42 (s.d. = .60). The participants'mean
age was 21.47 years (s.d. = 2.11), and 90 percent were U.S.
citizens. Forty-onepercent of the participantswere Asian, 40
percent were white, 12 percent were Hispanic,and 8 percent
were black.
Participantsparticipatedin a Leaderless GroupDiscussion
(LGD;Development Dimensions International,1982) that was
video-taped.This is a simulated managerialexercise in which
all the participantsact as managers on a salarycommittee
negotiatingthe allocationof a limitedsum of bonus money to
their employees. Each participantwas assigned the role of a
departmenthead representinga candidatefrom his or her
own departmentwho had been put forth for a merit bonus
increase. Participantswere told that they needed to give a
two-to-three minute presentationabout their candidate.They
were given two mixed-motivegoals: (1) to obtain as large a
bonus as possible for their candidateand (2) to aid the committee to make the best use of the availablefunds and maximize the benefit to the company as a whole. They were also
instructedthat if after reviewingthe materialthey did not
come to agreement within the allotted negotiationtime, no
employee would receive a bonus. LGDexercises have been
found to be reliableand valid measures of interpersonalskills
and activitylevel (Thorntonand Byham, 1982: 170-176). They
are very engaging and offer a richsetting in which to elicit
and maintainemotional reactions.
Experimental Design
The experiment was a two-by-two between-subjects design,
with participantsrandomlyassigned to one of four experimental conditions.The two factors were emotional valence
(pleasant/unpleasant)and energy level (high/low).The experiment's design and operationalizationof affect were chosen
because of the widespread use of the circumplexmodel in
the psychologicalliteratureas a good descriptorof overarching affective experience (see review by Larsenand Diener,
1992), with two primaryfactors in the circumplexmodel
being emotional valence and energy/activationlevel (Russell,
1980). Both factors were manipulatedthroughthe affect
shown by a trainedconfederate. The confederate pleasantness conditionswere coded 0 = unpleasantand 1 = pleasant, and the confederate energy conditions were coded 0 =
low energy and 1 = high energy.
Procedure. Participantsarrivedat the experimentalsession
knowingthat they would be participatingin a group managerial exercise to meet an experimentalrequirementfor their
organizationalbehaviorclass. They were seated arounda
table in randomlypreassigned seats, with a large place card
653/ASQ, December 2002
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with a letter (fromA to E) in front of them. Participantsused
these letters to identifyeach other when giving ratingsat the
end of the experiment.Aroundthe table were three video
cameras. The cameras were aimed at all of the participants,
includingthe confederate, althoughthe confederate could
only be seen in one of the cameras, while the other cameras
taped up to two participantseach. This was done to prevent
the confederate from being seen lateron the screen so as to
lessen the possibilitythat video-coders would be biased by
the confederate in their ratingsof participants'mood and
behavior.Participantscould not tell which camera was
recordingwhom.
Before beginningthe negotiationexercise, participantsfirst
completed a currentmood questionnaireratinghow they felt
"rightnow, that is, at the present moment." Afterall group
members completed the questionnaire,the experimenter
read them the exercise instructions.Participantswere given
seven minutes to review the instructionsand task materials.
No leader was assigned to the group.Afterthe seven-minute
review period,participantswere instructedto begin their presentations in the alphabeticalorderof the place cards in front
of them (which correspondedto their roles). The confederate
always playedthe same role, representingthe same employee's case for a merit bonus in each experimentalcondition,to
keep the task content as similaras possible. He was always
letter "A"in the group so that he could give his presentation
first to avoid any differences resultingfrom the timingand
sequence of presentation,but the point was made very
stronglyto participantsthat the orderof presentationwas
randomlydeterminedaccordingto seating, so that the confederate would not unintentionallybe perceived as a task
leader.1Havingthe confederate always speak first not only
minimizeddifferences in participants'initialexposure to the
confederate, it may also have helped to generate the
stronger emotional contagion manipulationI was seeking, as
research has shown that occurrences early in the life of a
group can have a strong influenceon subsequent group
events (Gersickand Hackman,1990). After reviewingthe
materials,groups had 30 minutes to present their case, negotiate, and arriveat a consensus.

1

I confirmedempiricallythat participants
did not perceivethe confederateas being
a differentiallypowerfulleaderby comparing leadershipratingsparticipantsgave to
each other and found no significantdifference for the confederateas compared
with the other participants.
2
Most participantswrote that they thought
this was an experimentabout group
dynamicsor negotiationprocesses, with
answers such as "to see how different
people reactto groups"and "to see if
women and men negotiatedifferently."
Onlyone participantsuspected that there
may have been a confederate,although
she did not know for what purpose,and
her data were removedfrom the
analyses.

Immediatelyafter the exercise, participantscompleted a
questionnairethat includedthe same mood items they rated
priorto the experiment.They were asked to rate how they
felt in the first and second halves of the exercise. The questionnairealso asked about group processes and included
affective and performanceratingsof themselves and the
other group members. These ratingswere used to test the
group dynamics hypotheses and for the manipulationcheck.
Participantswere also asked what they believed the purpose
of the experimentwas.2 After all participantscompleted the
experiment,they were debriefed orallyduringa class session
and in writing.
Confederate. A confederate was chosen as the means to
transmitthe desired affective condition(ratherthan relying
on naturallyoccurringaffect) because havinga confederate
gave greater control,reduced possible task-relatedvariance,
and in a relativelybrief lab experimenta confederate could be
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more successful in serving as a stimulus necessary for contagion to occur. I chose a male undergraduatedramastudent
as a confederate because of the acting talent necessary to
playthe four differenttypes of emotions for the four affective conditions and the need to "holdcharacter"affectively
throughoutthe experiment. A dramastudent could also dissociate personallyfrom the task and focus completely on the
emotional "acting"needed to play the role in each of the
four conditions.The confederate had no personal stake in the
task. All of his energies were focused on maintainingverbal
and nonverbalaffective characterwithin the standardizedand
prescribedtask role he was trainedfor. The same confederate played all four roles across conditions so that there would
be less chance of spurious differences due to differentconfederates. An undergraduateratherthan a graduatestudent
was chosen to playthe confederate so that he could fit in
with the participants.It was not unusualfor the participants
not to know everyone in the group (includingthe confederate), as the experiment consisted of students drawnfrom
two large classes, and participantsdid not know each other
well (x = 1.29, s.d. = .47, on a scale of 1, "Didnot know at
all,"to 5, "Knowextremely well").
The confederate did not know the hypotheses or specific purpose of the study. He was extensively trainedin the different
nonverbalaffective behaviorshe needed for each condition
and in keeping the more verbaltask-orientedbehaviorsas
stable as possible across conditions. Fornonverbaldisplays
of emotion, the confederate was given extensive instructions
about conveying the pleasantness and energy level of the
emotion, following the same classificationsand protocols of
nonverbalbehaviorsfor each quadrantof the affective circumplex model created by Barteland Saavedra(2000). For
example, in the two pleasantness conditions, the confederate
was told to smile frequently,whereas in the two unpleasant
conditions, he did not smile at all. Inthe two high-energy
conditions, he was told to make much eye contact, have a
strong tone of voice, and speak quite rapidly.He was also
instructedto sit up straightin his seat lookingvery intentlyat
the other participants.He began behavingthis way the
moment he walked into the room for the experiment. For
example, in the high-energyconditions,the confederate was
instructedto take copious notes and read intentlyduringthe
time given to participantsto review the material.Inthe two
low-energy conditions,the confederate spoke very slowly
and had a low voice tone. He avoided eye contact with the
other participants,slouched, or laidback in his seat. When he
reviewed his materials,he took very few notes and did not
look at the materialintently.Figure2 shows how the confederate enacted the experimentalconditions.
In preparation,the confederate memorized all of the LGD
exercise materialsand a script for the basic verbalexchanges
he would have throughoutthe exercise. This script included
the introductorystatement about his own candidate, stock
responses to arguments against his candidate,and comments to make about other candidates in the exercise.
Because of the free-formnatureof the exercise, much of
what the confederate did and said had to be improvised,but
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Figure 2. Confederate experimental conditions.
PLEASANTNESS
High
CheerfulEnthusiasm
High

Low
Hostile Irritability
Characterized by the

Characterizedby confederate
acting pleasant, happy, warm,
and optimistic in an energetic,
active, and alert way; he was
cheerful and enthusiastic.

confederate being actively and
energetically unpleasant and
pessimistic; he behaved with
hostility, frustration,
impatience, anxiety, and
irritability.

Serene Warmth

Depressed Sluggishness

Characterizedby the
confederate being happy and
optimistic but in a calm, low
energy way; he emitted
warmth, serenity, and a
pleasant calmness.

Characterizedby the
confederate being unpleasant
and unhappy in a low energy
way; he behaved in a
depressed, sluggish, dull, and
lethargic manner.

w
z

Low

Low

the experimenterstronglyemphasized to him-and monitored his performance-that the informationalcontent of his
statements had to remainas constant as possible and that
only the affective content should change between experi-

mental conditions. Forexample, the confederate's two-tothree minute speech for his candidatewas verballyidentical
across conditions. It was the nonverbaldisplays (e.g., affective tone, facial expression, and body language)through
which affect was inductedthat differedacross conditions.
Taskbehaviorswere kept as constant as possible across conditions by also clearlyinstructingthe confederate about taskrelated issues. Forexample, he did not volunteer how much
of a merit bonus he wanted for his candidatein any condition
and, if asked, suggested the same amount of money across
conditions (proportionateto the numberof people takingpart
in the exercise). He was also given explicitinstructionson
the monetaryincrements to use when he needed to compromise from his position.Additionally,he was instructednot to
initiatedecisions about the merit bonus allocations,so as to
influence group decision-makingstrategies as littleas possible. He was allowed to respond to such questions but was
trainedto attempt to deflect them back as much as possible
without breakinghis affective character.
While the confederate was rigorouslycoached in keeping the
task-relatednatureof his behavioras steady as possible
across conditions,there remainsthe possibilitythat due to
the participants'reactionsto the confederate's affect, there
could have been perceived or actual differences in his taskrelated processes across conditions.Groupmembers' and
outside video-coders' ratingsof the confederate's task behaviorwere used to controlfor this possibilityacross experimental conditions.The group-membertask controls came from a
one-item ratingat the end of the exercise on which every
group member rated every other group member (including
the confederate, as the group members did not know he was
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a confederate) on a 1, "Extremelylow," to 9, "Extremely
high," scale for the followingtask-relevantdimensions: contributionto the task (ICC= .59), being prosocialin the group
(ICC= .38), and degree of work orientation(ICC= .39). Three
video-coders independentlyrated these same three types of
behaviors (ICC= .88 for overallcontributionto the group, .95
for prosocialbehavior,and .95 for work orientation).I ranall
analyses with these variablesas controls and found no significant effect of these variablesin any of the emotional contagion or group processes analyses. The lack of significant
effects of the confederate's more task-relatedbehaviors
across conditions gives additionalconfidence that it is the
confederate's affect, and not task behaviors,that caused the
changes in individualperceptions and group processes.
Groupmembers also rated the confederate (alongwith
everyone else in the group)on degree of pleasantness and
energy level displayedon the 1-to-9 scale described above.
These ratingswere used as the basis for the manipulation
check of the confederate's affect as perceived by group
members across the experimentalconditions.
Emotional Contagion Measures
Emotionalcontagion was measured by both participants'selfreports and observers' ratingsof mood via video-tape ratings
of the participantsinteractingin the group exercise. The use
of these dual measures of the emotional contagion construct
is necessary for several reasons. First,havingaccess to both
types of measures of mood is important,as each has been
shown to influence the contagion process (Hsee, Hatfield,
and Chemtob, 1992) and yet not always give matching information. Forexample, Barteland Saavedra(2000) found that
observers' ratingsof group mood matched self-reportratings
for high-energyaffect arousalbetter than low-energy affect
(two of the experimentalconditions).Methodologically,the
video-coderdata allow the benefit of better access to the
mood being expressed by participantsin real time, while selfused in mood research, Larsen
reportof mood (traditionally
and Diener, 1992) allows a differenttype of access to participants' internalfeeling states. Last, while facial expression is
certainlya powerfulgauge of emotions (Ekmanand Friesen,
1975), significantdifferences have been found in the emotions employees express versus the emotions they display in
organizationalsettings (e.g., Rafaeliand Sutton, 1991; Pugh,
2001).
Video-coder measures. Fourvideo-coders were extensively
trainedin coding emotion throughfacial expression, body language, and verbaltone but were intentionallykept unaware
of the experimentalconditions or the purpose of the study.
Much support has been found for video-coders' abilitiesto
reliablyjudge facial expression and non-verbalbehavior(e.g.,
Ekmanand Friesen, 1975; Gumpand Kulik,1997), overall
group mood (e.g., Barteland Saavedra,2000), and group
dynamics (e.g., Jehn and Shah, 1996).
This set of coders viewed only the participants,not the confederate, so as to lessen the chance of coding bias due to
the confederate's behavior.The coders were trainedusing
the same work-groupemotion scale created by Barteland
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Saavedra(2000), which providescoders with an extensive list
of behaviorsindicativeof work-groupmood and has been
shown to be validand reliable.The coders measured emotionalcontagion by watching participants'facialexpressions,
body language, and verbaltone throughoutthe course of the
experiment and ratingthe level of a participant'spleasant
mood every two minutes (at the sound of a beep) on a scale
of 1 (veryslightlyor not at all)to 5 (verymuch).The twominute segments were aggregated across coders for the
second partof the experimentto create a Time2 mood scale
based on video-coders' ratings.This scale had a mean of
2.56 (s.d. = .50), with a within-raterCronbachalphaof .82
(each two-minute segment used as an item in the Time 2
participantcontagionvideo-coderscale). The ICCinterrater
reliabilityamong the video-coders for participants'Time2
contagion was .77. Giventhat this was a laboratoryexperiment with randomlyassigned participants,who started out at
the same mood level across groups (no significantdifference
in participants'self-reportedpre-experimentTime 1 mood
across experimentalconditions;F = .87, n.s.), it is possible to
inferthat the experimentalconditionscaused the differences
in participants'mood at Time 2. On a group level, videocoders also ratedtheir perceptions of each group'soverall
level of pleasant mood on a 1-7 scale (mean = 3.75, s.d. =
1.22; ICC = .72).

Self-report measures. Participants'self-reportof pleasant
emotional contagionwas measured as the increase between
their self-reportedpleasant mood rightbefore the start of the
experiment and their self-reportedpleasant mood for the last
half of the experiment. Time 1 mood is the pre-experimental
mood, taken from a self-reportof ten adjectives measuring
participants'levels of pleasant mood immediatelybefore the
experiment. Participantswere instructedto describe "to
what extent do you feel this way rightnow, that is, at the
present moment" for each adjective.This was measured on
a 9-point Likert-typescale (1 = "Not at all,"to 9 = "Extremely much").The adjectives, from the pleasantness dimension
of the affective circumplexmodel, were as follows: pleasant,
happy,optimistic,and warm; unhappy,pessimistic, gloomy,
lethargic,depressed, and sad, which were reversed coded.
The mean of this scale was 6.78 (s.d. = 1.02), with a Cronbach alphaof .84.
The pleasantness adjectives described above, rated on a 1-9
scale, were also used to measure participants'mood during
the second half of the experiment, Time2 mood. At the end
of the experiment, participantsreportedhow they felt during
both the first and second half of the groupexercise. This differentiationwas made because the first partof the discussion primarilyinvolvedpreparingfor and listeningto presentations about each of the candidates.The participantsbegan to
negotiate activelyonly toward the end of the first half of the
exercise. Since the majorityof the social interactionoccurred
duringthe second half of the exercise, this time periodwas
used for measuringcontagion.Also, as Time2 mood involved
participants'recallover only the last 15 minutes, this measure is less prone to bias than a longer-termretrospectiverating. The mean pleasant mood for participantsduringthis
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Time 2 periodwas 6.85 (s.d. = .98), with a Cronbachalpha
reliabilityof .80. On a group level, at the end of the exercise,
each group member also used a 1-7 scale to rate the overall
level of pleasant group mood duringthe exercise (mean =
5.04, s.d. = .96; ICC = .31).

IndividualTask Behavior
Performance.Performanceratingswere obtained at the conclusion of the group exercise. The self-assessment of task
performancewas a standardizedz-scale comprisingparticipants' self-ratingson the following seven items: (1) their
effectiveness duringthe group discussion, (2) their satisfaction with their performanceduringthe group discussion, (3)
their ratingof their performanceas compared with their perception of the average student's performance,(4) their feeling of centralityto their group, (5) their assessment of the
group's level of regardfor them, (6) their orderliness, responsibility,deliberation,and hardwork duringthe group discussion, and (7) their overallcontributionto group effectiveness.
Items 1-6 were rated on a 1-7 scale, and item 7 was measured on a 1-100 scale. All of the items were standardized
and then averaged to create one self-assessment of task performance scale, with a mean of .01 (s.d. = 71) and a Cronbach alphaof .83.
Groupmembers also rated each other on overallcontribution
made to the group on a 1-100 scale. The mean (65.42, s.d. =
16.54) of the group members' ratingof the participanton the
1-100 overallcontributionscale was used to operationalize
group members' perceptions of a participant'stask performance (ICC = .30).

Cooperativeness. Participants'self-reportof cooperativeness
was a one-item measure, ratedfrom 1 to 9, asking to what
degree individualparticipantsbelieved themselves to be affiliative, cooperative, flexible, and likable(mean = 6.23; s.d. =
1.58). Cooperativeness was also assessed by other group
members' ratingsof the participant.The mean of this 1-9
peer cooperativeness scale was 6.11 (s.d. = 1.32, with an
ICCinterraterreliabilityof .63).
Group Dynamics
Video-coders'ratingswere used to rate group-leveldynamics. After watching the entire group interaction,four coders
rated group processes and dynamics on a 1 ("Not at all")to 7
("Verymuch so") scale. They rated group cooperativeness
and group competitiveness (reverse coded); the mean of this
two-item scale was 4.07 (s.d. = .85), with an ICCof .83.
Groupcooperationwas also measured behaviorallythrough
the standarddeviationof the percentage of funds distributed
to the group members (mean = .06; s.d. = .04). The greater
the cooperation,the smaller the expected standarddeviation
of distributedfunds (i.e., there would not be large differences
between group members in the amount of funds they
received). The group conflict measure was the mean of the
video-coders' ratingsof group task and emotional conflict
(one-item measures intercorrelatedat r = .84, p < .001). This
scale has a mean of 3.71 (s.d. = .97) and an ICCof .83.
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Control variables. To controlfor demographicor task variables that might have influencedthe process of contagion
and its subsequent influence on group processes, demographicvariables(participant'ssex, age, and race) and task
variables(percentage of the funds the participant'semployee
received and which employee the participantrepresented)
were entered into the analyses.
Analysis
As group emotional contagion involves analyzingthe behavior
of individualsnested within groups, analyses of this phenomenon need to simultaneouslytake into account the individuallevel factors being examined as well as differences that may
occur as a result of study participantsbeing members of different groups. Followingthe recommendationsof statistical
(e.g., Brykand Raudenbush,1992; Kreftand de Leeuw,
1998), group (Hoyleet al., 2001), and organizational(Hofmann, Griffin,and Gavin,2000) researchers,the data in this
study were analyzedwith a series of multilevelrandomcoefficient models using the programHLM(HierarchicalLinear
Modeling;Raudenbush,Bryk,and Congdon,2000). Multilevel
randomcoefficient modeling is the best way to analyze
grouped data (sometimes called hierarchicalor nested data)
because it takes into account the mathematicalindependence of the variancesand covariancesat each level of analysis (i.e., the group and the individual)and provides more
accurate parameterestimates (e.g., estimates of the relationship between two variables)than comparablemultilevelordinaryleast squares (OLS)techniques such as within-group
regression or ANOVAs(Nezlekand Zyzniewski,1998). This
abilityto take the reliabilityof the coefficients into account
becomes even more importantwhen data structures have
small numbers of observations in units (Nezlek,2001).
There were two sets of analyses for each hypothesis, one
set conducted with individual-levelmood rated by videocoders as the dependent variableand the other with differences in self-reportedpre- and post-experimentmoods. The
analyses were primarilyconducted with two-level models.
Foreach group, parametersdescribingthe individual-level
phenomena (i.e., means and covariances)were estimated,
and group-leveldifferences among these parameterswere
then analyzed.The basic individual-level(level 1) model was
Yij= P0j+ pl+ rij.

In this model, y,jis a measure of individuallevel mood as
rated by video-coders (or self-reportedchange in mood) for
person i in groupj; P3jis a randomcoefficient representing
emotional contagion (operationalizedas the video-coders' ratings of individual-levelmoods, in the video-codermodels, and
self-reportedchange in individualmoods, in the self-report
models) of people in groupj (across the i persons in the
group);P3jis also a randomcoefficient representingthe mean
of pre-experimentalmoods of people in groupj (across the i
persons in the group),importantas a covariatecontrollingfor
participants'mood before entering the experiment;rijrepre660/ASQ, December 2002
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sents the errorassociated with the mood measure; and the
varianceof rijconstitutes the individual-levelresidual(or error)
variance.No additionalcovariates were found to be significantly relatedto individual-levelmood, or mood change, but
had there been, they would have been includedat the individuallevel by includingadditionalterms on the right-hand
side of this equation (e.g., 2, P3i' etc.). All covariates should
initiallybe modeled as randomeffects, and fixed effects
should be used only when the randomerrorterm cannot be
estimated reliably(Nezlek,2001).
In multilevelmodeling, coefficients from one level of analysis
are passed on to the next. As such, in the two-level models,
group differences in individual-levelmood as rated by videocoders (or change in mood for self-reportdata)were analyzed
at a group level (level 2). The group-levelmodel was:
+ Yo4(C4)+ uoj.
+ tY03(C3)
P0j = YolC1) + o02(C2)

In this model, experimentalconditionswere represented by
four dummy-coded(0, 1) variables.C1 was coded 1 for highpleasant/high-energyconditiongroups and 0 for the other
three conditions, C2 was coded 1 for the high-pleasant/lowenergy condition,C3 was the high-unpleasant/high-energy
condition,and C4 was the high-unpleasant/low-energycondition, and u0jrepresented the errorof 1j. Differences among
the groups were examined using comparisons of fixed
effects (Brykand Raudenbush,1992: 49-52). Forexample,
C1 and C2 represented the two pleasant-affectgroups, and
C3 and C4 represented the two unpleasant-affectgroups,
and so the "maineffect" for valence of affect was examined
using a contrast code of 1, 1, -1, -1. These zero-intercept,
dummy-codedanalyses providedthe functionalequivalentof
the comparisons providedby a traditionalANOVAwhile
retainingthe benefits of MRCM.
RESULTS
Manipulation check. As shown in table 1, analyses of participants' perceptions of the confederate showed that the confederate successfully enacted the affective behaviorrequired
for each experimentalcondition.Participantswho were with
the pleasant confederate perceived the confederate as more
pleasant than participantswho were with the unpleasantconfederate [overallmeans = 6.59 versus 3.89; x2(1)= 42.67, p
< .001]. Moreover,there was no significanteffect of the confederate's energy level on ratingsof his pleasantness, nor
was there an interactionof energy and pleasantness on
these ratings.With regardto energy, participantswho were
with the high-energyconfederate perceived the confederate
as more energetic than participantswho were with the lowenergy confederate [means = 7.68 versus 3.27; X2(1)=
152.52, p < .001]. Althoughthere was no main effect for
pleasantness in the analysis of confederate energy, there
was an interactionof pleasantness and energy such that both
differences were significant:the difference between the
high-and low-energy confederate was greater when the confederate was unpleasant (8.38 vs. 2.65) than when the con661/ASQ, December 2002
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Table 1
Manipulation Check of Perceptions of Confederate's Pleasantness

Confederate
Affective Behavior

by Experimental Condition*

High
Pleasantness
Conditions

Low
Pleasantness
Conditions

High
High
pleasant
pleasant
high energy lowenergy
Group 1
Group 2
(N = 23)
(N = 21)

Low
Low
pleasant
pleasant
high energy low energy
Group 3
Group 4
(N = 24)
(N = 23)

Chi-squared test
High vs.
High vs.
low
low
Interaction
pleasantness
between
energy
conditions conditions conditions

6.29
4.13
42.67m
6.95
3.65
1. Participant's perceptions
1.85
.04
of confederate's
pleasantness
4.14
2. Participant's perceptions
6.98
8.38
2.65
.02
152.52"
17.31"
of confederate's energy
level
'p < .05; 'p < .01; 'p < .001; two-tailed test.
* Means in table are
ratings given by subjects and video-coders of the confederate's level of pleasantness.

federate was pleasant (6.98 vs. 4.14). Because this difference in perceptions of the confederate's energy was unexpected, I controlled for it in all of the hypothesis-testing
analyses by including it as a covariate at the individual level,
and it did not change the results. Table 2 reports the means
and standard deviations of each of the variables and their
correlations.
Emotional contagion.3 Hypothesis 1 examined whether
emotional contagion would occur in the groups at the individual level and at the group level. Video-coder ratings of participants' Time 2 mood and participants' self-reported change in
mood were used to operationalize participants' emotional
contagion.

3
The results reportedhere have experimentalconditionas the independentvariable. The same results were found using
subjects' perceptionsof the confederate's
valence and energy as the predictorvariables.

Hypothesis 1 was first tested by comparing video-coders' ratings of participants' Time 2 pleasant mood across the experimental conditions. Participants were not video-taped before
beginning the experiment (Time 1), so change scores could
not be analyzed; nonetheless, because participants were randomly assigned to experimental conditions, differences in
Time 2 video-coders' ratings of participants' pleasant mood
can be inferred to represent differences due to the experimental manipulations. To be more conservative, preexisting
differences in Time 1 self-reported pleasant mood was
included as a covariate at the individual level (none of the
demographic or task control variables were significant covariates). Supporting hypothesis 1, this analysis showed a main
effect of confederate pleasantness on ratings of participants'
pleasant mood, as shown in table 3. Video-coders rated the
mood of participants who were with a pleasant confederate
as more positive than the mood of participants who were
with a negative confederate (means = 2.75 versus 2.33). Neither confederate energy level nor the interaction of confederate pleasantness and energy significantly influenced participants' displayed pleasant mood.
Hypothesis 1 was also tested with participants' self-reported
contagion, and for clarity of presentation, self-reports of contagion were operationalized as the change in participants'
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Table2
Correlations, Means, and Standard Deviations*
Variable

Mean

S.D.

1. Exp.condition:Confederatepleasantness
.49
2. Exp.condition:Confederateenergy
.50
3. Confederatepleasantness
5.20
rated by participants
4. Confederateenergy
5.55
ratedby participants
5. Time 1 pleasant mood
6.78
(self-report)
6. Time2 pleasant mood
6.85
(self-report)
7. Time2 pleasant mood minus
.08
Time 1 pleasant mood (self-report)
8. Video-coderratingof participantTime2
2.56
pleasant mood
9. Participant'sratingof own
6.23
cooperativebehavior
10. Others'ratingsof
6.11
participant'scooperativebehavior
11. Participant'sratingof own
.01
performance(z-score)
12. Others' ratingsof
65.42
participant'stask performance

.50
.50
2.29

Variable

5

2.70
1.02
.98
1.07
.50
1.58
1.32
.71
16.54
6

1

2

.59""
(91)
-.01
(91)
-.14
(93)
.20'
(93)
.31'
(93)
.45
(93)
.09
(93)
-.06
(93)
.21"
(93)
.01
(93)

.14
(91)
.82
(91)
.10
(93)
-.13
(93)
-.21"
(93)
.06
(93)
.13
(93)
-.08
(93)
-.19
(93)
-.21"
(93)

7

8

3

4

.19'
(91)
.03
(91)
.24"
(91)
.19'
(91)
.36""
(90)
.17'
(91)
-.03
(90)
.18'
(91)
-.05
(90)
9

10

.15
(91)
-.17
(91)
-.30"
(91)
-.01
(90)
.11
(91)
-.04
(90)
-.27(91)
-.35"
(90)
11

5. Time 1 pleasant mood
(self-report)
6. Time2 pleasant mood
.43
(93)
(self-report)
7. Time2 pleasant mood minus
-.56""
.51
Time 1 pleasant mood (self-report)
(93)
(93)
.25"
.21
8. Video-coderratingof participantTime2
.02
(92)
(92)
(92)
pleasant mood
.22"
.19'
.18'
9. Participant'sratingof own
.39"
(92)
(93)
(93)
(93)
cooperativebehavior
"
-. 11
.11
.21
.30"
.23"
10. Others' ratingsof
(92)
(92)
(92)
(90)
(92)
participant'scooperativebehavior
.17
.23"
.18'
.55"
.43"
11. Participant'sratingof own
.08
(92)
(93)
(93)
(93)
(93)
(91)
performance(z-score)
.17'
.40""
.40"
.17
.03
.16
-.03
12. Others' ratingsof
(93)
(92)
(92)
(92)
(92)
(92)
(92)
participant'stask performance
*p < .10; #p < .05; ""p< .01; "p < .001; two-tailedtest.
* Number of subjects in parentheses. These correlationsare based on single-level analysis, pooled estimates of
variance.

4

Allthe analyses were also conducted
using Time2 pleasantmood as the outcome variablepredictedby Time1 pleasant mood and experimentalcondition,and
the results were the same as those

here.
reported

mood from Time 1 to Time 2.4 To control for possible relationships between amount of change and initial mood, participants' Time 1 mood was included as a covariate at the individual level (none of the demographic or task control
variables were found to be significant covariates). Table 3
shows that the self-report results support the video-coder
results. The mood of participants who were with the pleasant
confederate became more positive over time (mean change
= +.41), whereas the mood of participants who were with
the unpleasant confederate became more negative over time
(mean change = -.26), and these changes were significantly
different from each other. In addition, there was an unexpected main effect for energy in the analysis of mood change.
Low-energy groups tended to become more positive over
time (mean change = +.30) compared with high-energy
groups (mean change = .14). There was no interaction of
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Table 3
Hierarchical Linear Modeling of Effect of Confederate's Emotion on Subjects' Individual-level Contagion of

Pleasant Mood*
High
Confederate
Pleasantness

Variable

Video-coderratingsof participant's
emotionalcontagion
Self-ratings of emotional contagion

Low
Confederate
Pleasantness

Low
energy

High
energy

Low
energy

High
energy

Chi-squareTest
ConfederateConfederate

(N = 23)

(N = 23)

(N = 22)

(N = 24)

pleasantness

2.76
(.51)

2.75
(.51)

2.25
(.37)

2.41
(.40)

10.30"

.33

.40

.66

.16

-.07

-.44

9.97m

4.24"

.10

energy

Interaction

(1.16 1.1)
(1.16)
(.99) (1.04)
*p < .05; #p < .01; #p < .005; two-tailedtest.
* Unstandardizedbeta coefficients. Standarderrors are in parentheses. All analyses control for participants'self-

reported Time 1 pleasant mood.

energy and pleasantness in the analysis of this measure.
Thus, on the individuallevel, supportfor hypothesis 1 was
found using both the video-coderand self-reportmeasures of
emotional contagion.
Hypothesis 1 was also stronglysupportedat the group level,
using aggregated self-reportand video-coderratingsof individuals'emotional contagion, as well as overallratingsof
group pleasantness made by both video-coders and members of the group. First,as shown in table 4, significantdifferences across experimentalconditions in emotionalcontagion
were found as operationalizedby the aggregated video-coder
ratingsof participants'emotional contagion in each groupand
the aggregated group mean of participants'self-reportsof
contagion. Forthe aggregated video-coderratings,there was

Table 4
ANCOVA Results of Effects of Confederate's Emotion on Subjects' Group-level Contagion of Pleasant Mood*

Low
High
Confederate Confederate
Pleasantness Pleasantness
F- test
Low High Low High
Confederate
energy energy energy energy Confederate
(N =7) (N=7) (N= 8) (N=7) pleasantness energy Interaction

Variable
video-coder
Aggregated
ratingsof
emotional
participants'
contagion
(meanof thevideo-coder's
aggregated
grouprating
of participants'
Time2 pleasantmood)
of emotioncontagion
Aggregated
self-ratings
(meanof the groups'participants'
Time2
pleasantmoodminusTime1 pleasantmood)
Video-coders'
ratingsof overallgrouppleasantness
Groupmembers'ratingsof overallgrouppleasantness

2.70 2.75 2.24 2.43
(.42) (.37) (.31) (.30)
.57
(.72)

.17
(.26)

10.30C

.33

.40

.03 -.39
(.42) (.63)

8.41-

4.31 4.83 3.14 2.81
(.93) (.98) (.79) (.98)
5.73 5.42 4.61 4.45
(.62) (.67) (.94) (1.05)

20.68"

.08

1.51

10.10'

.47

.09

5.36 ?

.00

*p < .05; #p < .01; #p < .005; two-tailedtest.
* Unstandardizedbeta coefficients. Standarderrors are in parentheses. All analyses control for
participants'selfreportedTime 1 pleasant mood.
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no significanteffect of experimentalconditionon ratingsof
confederate energy and no interactioneffect. Forthe selfreportratings,there was a significanteffect of confederate
energy on self-reportedcontagion in pleasant mood.
I then examined the effect of the experimentalconditionon
overallgroup ratingsof pleasantness as rated by outside
video-coders, as well as the overallgroup ratingsof pleasantness by members of the groupthemselves. As shown in
table 4, both measures were significantlyinfluenced by
experimentalcondition,with ratingsof group mood being
higher in the high-versus-low-confederate-pleasantnessconditions, no significanteffect of confederate energy, and no
interactioneffect. There were no significanteffects of the
demographicor task controlvariablesin any of these grouplevel analyses. In sum, hypothesis 1, that there would be
contagion of mood among group members, was strongly
supported at both the individualand group level, using both
video-coderand self-reportdata.
I first tested hypothesis 2, that unpleasantemotion would
lead to greater contagion than would pleasant emotion, by
examiningthe lineartrend of video-coders' ratingsof participants' mood (ratedevery two minutes) across the second
half of the experiment, comparingthe slopes of change in
pleasant mood. Using a three-level model (observationsnested within people and people nested within groups), a coefficient representingthe lineartrend between time of assessment and pleasantness was estimated for each person, and
group differences in this relationshipwere examined across
experimentalconditions.These analyses showed no significant difference between the degree of contagion in the two
pleasantness conditions as compared with the two unpleasantness conditions (X2< 1). Non-significantresults were also
found in analyses of the self-reportdata, taking into account
both individual-and group-leveleffects and controllingfor
Time 1 mood, comparingthe absolute value of the change in
pleasant emotion (contagion)in the second half of the pleasantness conditions (x = .41) versus the unpleasantness (x =
-.57) conditions (X2 < 1).

The same HLMthree-level multilevelmodels used to analyze
the video-coder ratingsto test hypothesis 2 were used to
test hypothesis 3, on the effect on contagion of the energy
level with which the emotion was expressed. I examined
whether the emotional contagion trend in the two-minute
video-coders' ratingsof participants'mood across the second
half of the experiment would be significantlygreater when
the same valenced emotion was expressed with more energy and found no significantdifference in comparinghigh-vs.low-energy/pleasantnessconditions and high-vs.-low-energy/unpleasantness conditions (X2< 1). There were also no
significantdifferences due to energy level on contagion
found with the self-reportdata. Thus hypothesis 3 was not
supported.
Influence of emotional contagion on group processes. I
next examined the influence of participants'emotional contagion on a varietyof individualand group-levelprocesses,
using both video-coderand self-reportoperationalizationsof
665/ASQ, December 2002
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emotional contagion. I also used video-coder,self-report,and
other group members' assessments as the dependent variables. I first tested hypothesis 4, that positive emotional contagion will lead to greater cooperativeness, on an individual
level. As shown in table 5, controllingfor a participant'sselfreportof mood at Time 1 and percentage of funds received
(othercontrolvariableswere not significant),a participant's
self-reportratingsof emotional contagionwere significantly
relatedto self and other group members' assessments of his
or her cooperative behaviorin the group (models 2 and 4).
Video-coderratingswere significantlyrelatedto other group
members' assessments of the participant'scooperative
behavior(model 3), but not to a participant'sown assessment of his or her cooperative behavior(model 1).
I next tested hypothesis 4 at the group level. The multilevel
HLMframeworktests cross-level relationshipsbut not exclusively group-levelrelationships.To do so, I calculatedgrouplevel summarymeasures for the predictorvariables(i.e., an
aggregate of participants'self-reportedpleasant mood contagion and an aggregate of video-coders' ratingsof participants'
pleasant mood contagion).As no demographicor task variables were significantlyrelatedto the group-processratings,I
conducted zero-ordercorrelationsbetween the two grouplevel contagion measures and group processes, which are
displayed in table 6. Aggregatedvideo-coderratingsof the
groups' contagion correlatedsignificantlywith video-coder
ratingsof group-levelcooperativeness, and aggregated selfreports of group contagion correlatedmarginallysignificantly
with these ratingsas well. Cooperativeness,operationalized
as havinga smaller standarddeviationof percentage of funds
distributed,was also significantlyrelatedto video-coders' ratings of group contagion in the predicteddirection:the greater
the contagion,the smallerthe standarddeviationof distributed funds. Overall,individual-and group-levelfindingssupport hypothesis 4.
Table5
HLMRegression of Subjects' Emotional Contagion on IndividualCooperation and Task Performance*

Variable
Controls
Participantmood at Time 1
Percentage of funds
participantreceived
Emotionalcontagion
Video-coder ratings of

participant'sTime2 mood

Participant's self-rating of

Subject's
rating
of own
cooperative
behavior

Group
members'
rating of
subject's
cooperative
behavior

Subject's
rating
of own
performance

Group
members'
rating of
subject's
performance

Model 1 Model 2

Model 3 Model 4

Model 5 Model 6

Model 7 Model 8

-.18
(.10)
2.24
(1.49)

.03
(.10)
2.88"
(1.24)

0.27 .76(.20) (.20)
-1.20 -1.51
(3.22) (3.23)

.22
(.19)
1.79
(1.62)

1.09

1.41"

.31

(.79)

(.57)

(.30)

-

.73"

-

.47"

Time2 minus Time 1 mood
(.30)
(.22)
Overallmodel R2
.04 .12
.53
.43
*p < .10;-p < .05;"p < .01;"p < .005; two-tailedtests.
* Unstandardizedbeta coefficients. Standarderrorsare in parentheses.

.27(.10)
2.39"
(1.14)
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1.85
(1.64)
10.28
(18.27)

12.08"

(4.90)
.38"

.04

-1.38
(1.34)
4.34
(22.52)

(.13)
.20

-

.04

3.96*

(2.17)
.02

Ripple Effect
Table6
Means, Standard Deviations, and Intercorrelations of Group-level Contagion Measures and Group-level

Processes (N = 26)*
Variable

S.D.

Mean

2.52
.40
1. Groupcontagion:Video-coderratings
(aggregatedgroup mean of video-coder
ratingsof participants'contagion)
.12
.67
2. Groupcontagion:Self-report
(aggregatedgroup mean of participants'
self-reportedcontagion)
4.07
.85
3. Video-coderratingsof group
cooperativeness
.04
.06
4. Standarddeviationof percentage of
funds distributedin group
3.71
.97
5. Video-coderratingsof groupconflict
< .10; "p < .05; t"p < .01; "p < .001; two-tailedtests.
*p
* Correlationsare based on pooled estimates of variance.

1

2

3

4

.29
.44"

.34-

-.37"

-.19

-.26

-.42"

-.48"

-.92

.30

I

The results also support hypothesis 5, that positive emotional
contagion will lead to less group conflict. As seen in table 6,
both aggregated video-coders' ratings of positive emotional
contagion and aggregated self-reported positive emotional
contagion were significantly negatively correlated with videocoders' ratings of group conflict.
Lastly, I tested hypothesis 6, that positive emotional contagion would lead to greater individual task performance. Controlling for the participant's pleasant mood at Time 1 and the
percentage of money received in the exercise (none of the
other task or demographic control variables were significant),
regression analyses showed there was a significant relationship between video-coder ratings of emotional contagion and
other group members' assessments of a participant's task
performance (table 5, model 7), but not participants' own
assessments of their task performance (table 5, model 5).
The same analyses, with self-reported emotional contagion
as a predictor showed a significant positive relationship
between participants' own assessments of performance
(table 5, model 6) and a marginally significant positive relationship with other group members' assessments of the participant's task performance (see table 5, model 8). Thus,
overall support was found for hypothesis 6 across self- and
other ratings of performance.
DISCUSSION
This study showed that emotional contagion does occur in
groups and inasmuch as emotional contagion changes people's moods and serves as affective information, people are
"walking mood inductors," continuously influencing the
moods and then the judgments and behaviors of others.
There was a robust finding of group contagion, with support
for the existence of contagion coming from both outside
video-coders' ratings and participants' self-reports of mood.
No support was found, however, for the hypothesized differences in degree of contagion as a function of the emotional
valence and the energy level with which this valence is displayed: contagion of positive mood was as powerful as contagion of negative mood, and energy had either mixed or no
effects on contagion. Examining the influence of social con667/ASQ, December 2002
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text may help to determine why the predictedvalence and
energy hypotheses were not supported.With regardto emotionalvalence, unpleasantemotions may not have been as
powerfulas expected because of the non-normativenature
of unpleasantbehavior,particularly
in this student task.
Althoughthe confederate behaved withinthe realmof plausible behavior,participantsmay have found his behaviorinappropriatelyhostile and thus paid less attentionto his behavior
than would usuallyoccur (giventhat there was still a main
effect of emotional contagion).
The low-energy/unpleasant,or depressive, conditionmay also
not have had as powerfula negative effect as expected
because the type of negative emotion expressed here also
led to less attention being paid, but for differentreasons.
Giventhat work in personalityresearch has shown that a
low-energy,unpleasant-affectpersonalityis typicallyassociated with being less sociallyoriented (Watsonet al., 1992), it
may be that when people are feeling low energy, and
unpleasant,they become more internallyoriented,withdrawn
from the group, with less opportunityto influenceother
group members. Relatedly,Safranand Safran(1987), in a
study of behavioralcontagionamong elementaryschool children, also found lackof a strong contagioneffect for lowenergy/unpleasantmood. They found that althoughsocially
withdrawnbehaviorwas rated as the most difficultto manage, it was ratedas the least contagious of all behaviorsin
the classroom.
Althoughdifferentialeffects of valence and energy were not
found here, this issue remainsto be tested and explored,
perhaps in a differentcontext or with differentmethods.
effective for
Physiologicalmethods could be particularly
catching subtle differences. Anotherpossible way to investigate differentialeffects would be to conduct a study of controlledcontradictoryemotions withinthe same group, rather
than in differentgroups, as was done here. One of the goals
of testing these hypotheses was to begin to understandthe
power of varyingtypes of emotions, which would help to
answer the intriguingquestion of what happens to contagion
processes when differentgroup members convey different
or even contradictoryemotions.
With regardto outcomes for group dynamics due to'emotional contagion,there was overallsupportfrom both outside
video-coderratingsand participants'self-reportsfor the influence of positive emotional contagionon cooperativeness,
conflict, and perceptions of task performance.Emotionalcontagion was shown not only to influence people's moods in
the group but, importantto group life, it was also shown to
influence subsequent group dynamicsamong group members, both at an individualand group level.
Future Directions
As this study took place in a laboratorysetting using shortterm experimentalgroups, there are factors that inherently
could not be well explored. Futureresearch should focus on
longitudinalstudies of emotional contagion in ongoing work
teams. Forexample, emotionalcontagion may be influenced
by a group'sstage of formation,its emotional history,and
668/ASQ, December 2002
Downloaded from asq.sagepub.com at SUFFOLK UNIV on October 10, 2012

Ripple Effect

affective cultureand norms (Kellyand Barsade, 2001). Contagion may play out differentlyin ongoing work groups in
which employees are well acquaintedand must continue
workingtogether. It would be interestingfor future research
to examine the degree to which people know that contagion
is occurring.Priortheoreticalwork indicates that, given its
automaticity,people do not necessarily know that emotional
contagion is happeningnor how it is influencingthem (Hatfield, Cacioppo,and Rapson, 1994). This lack of awareness of
the mood-process/performanceconnection could have serious ramificationsfor organizations.Forexample, a negative
effect of unrecognizedpositive mood contagion could be
seemingly task-relatedbut unrealisticeuphoriaspread
througha group.This could lead to overconfidence and a
(Janis, 1982), and
group-think-like
feeling of invulnerability
subsequent pressures for group uniformity(Levineand
Russo, 1987), which can then lead to poor performanceor
expectations of performancethat the group may not be able
to meet. Conversely,a group could unknowinglybe affected
by a particularnegative group member, the proverbial"bad
apple" who causes the entire group to feel apprehensive,
angry,or dejected, leadingto possible morale and cohesion
problems, unrealisticcautiousness, or the tendency to disregard creative ideas, thus "spoilingthe barrel."A practicaloutcome of this study is that group members need to be aware
that contagion is occurringand understandits possible ramifications for their group dynamics and decision making.
Other contextual issues that should be explored in the future
include specific organizationalsituations in which contagion
may be particularlypervasive, such as in customer service or
care-giving.Forinstance, customer service jobs may be very
stressful, not only because of overt conflict but because of
the continuous low-gradeeffect of catching customers' negative moods, particularlyin service jobs in which many of the
interactionsinvolve some sort of problemor negative feedback. This negative contagion can lead to long-termburnout
in a sales environment(Verbeke,1997) or in healthcarejobs
in which healthcareprovidersare in constant contact with
people who are ill or depressed (Omdahland O'Donnell,
1999). Moreover,the contagion process can work in the
opposite directionas well: if a customer service worker is in
a bad mood, he or she may transferthis negativityto the
customer, leadingthe customer to feel dissatisfied, even if
the employee was successful in the cognitive aspects of the
encounter (Pugh, 2001). As impliedby these findings, emotional contagion may not always have positive effects. Sometimes one does not want to catch the emotions of others,
particularlyif they are negative or if one needs to maintain
emotional equilibrium(e.g., Milner,Halsey, and Fultz,1996).
Inthis study, I focused on the mainlysubconscious processes involvedin being a recipientof emotional contagion, but
an interesting research area is the deliberate use of emotional contagion in many organizationalculture, socialization,and
leadershipprocesses. Leaders in general, and charismaticor
transformationalleaders especially (e.g., Conger, 1989), make
particularlystrong and explicit use of emotions. Forexample,
when Lou Gerstnerwas broughtin as the chief executive
669/ASQ, December 2002
Downloaded from asq.sagepub.com at SUFFOLK UNIV on October 10, 2012

officer of IBM,he recognizedthe importanceof the transfer
of emotions in leadingorganizationswhen he talked about
the culturechange needed at IBMand stated, "It'snot something you do by writingmemos. You'vegot to appeal to people's emotions. They've got to buy in with their hearts and
their bellies, not just their minds" (Lohr,1994: 1). On a more
day-to-dayand perhaps less conscious level, there is empirical evidence showing that leaders' and managers' positive
work moods are positivelyassociated with employees' work
performance(George, 1995) and that people are attractedto
emotionallyexpressive others (Friedman,Riggio,and Casella,
1988).
With regardto organizationalcultureand socialization,some
sales cultures, use emoorganizationalcultures, particularly
tionalcontagionas a conscious corporateculturestrategy.
Forexample, MaryKayCosmetics focuses on the transferof
enthusiasm and uses songs, recognitiondinners,and national
meetings in which positive emotions are intentionallyspread
(Ash, 1981). The AMWAYCorporationnot only uses emotional contagionto furtherits business practices, it even has a
name for it: "positiveprogramming."This positive programming involves the company constantlyexhortingits members
to stay positive and to transferthat positivityto others (Pratt,
2000).
Organizationalpower relationsmay also playa role in the
spread of emotional contagion. Since power holders, such as
supervisors, are very importantin employees' work lives, it
may be that they would be more effective senders and less
effective receivers of emotional contagion. Interestingly,
though, in a lab experimentexaminingemotionalcontagion
and dyadicpower relations,Hsee et al. (1990) found that the
power holderwas more prone to receive contagionfrom the
subordinatesthan the reverse. Perhapsthis is one of the
ways that leaders are empowered by theirfollowers (e.g.,
Barnard,1938); that is, it is importantnot only that leaders be
able to imparttheir emotions to followers but that they be
emotionallyattuned to and influencedby theirfollowers, so
as to trulyunderstand,empower, and lead them.
Emotionalcontagion has been shown here to play a significant role in work-groupdynamics.A better understandingof
the conditionsand concepts of emotionalcontagioncan lead
to greater insight into and understandingof employees'
workplacebehavior.The results of this research confirmthat
people do not live on emotional islands but, rather,that group
members experience moods at work, these moods rippleout
and, in the process, influence not only other group members'
emotions but their group dynamics and individualcognitions,
attitudes, and behaviorsas well. Thus, emotionalcontagion,
throughits direct and indirectinfluenceon employees' and
work teams' emotions, judgments, and behaviors,can lead
to subtle but importantrippleeffects in groups and
organizations.
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