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Abstract

We examined the relations between emotionality, emotion processing, and aggression in 182 first- and second-grade
children. Consistent with Tomkins’ and Izard’s theoretical predictions, emotionality correlated with emotion process-

ing. In particular, the happiness component of emotionality correlated with emotion attribution accuracy and empathy,
the anger component correlated with anger attribution bias and empathy, and the fear component correlated with fear
attribution bias. Multiple emotion processing deficits—including emotion attribution accuracy, anger attribution bias,
and self-report of empathy—placed children at risk for heightened levels of teacher-reported aggression. Mediational
analyses revealed that an emotion processing risk index fit a model of significant partial mediation between happiness
and aggression but not between anger and aggression. The results suggest the multifaceted manner in which children’s
emotion experiences may influence the development of aggressive tendencies.

Different discrete emotions motivate particu-do not know, however, how strongly children’s
lar perceptions, thoughts, and behavidsen, emotionality influences the development of
2002; Izard, 2001L These findings and otherstheir emotion processing. The answer to this
have led several theorists to assert that oveuestion holds important implications for the
time the frequent experience of a particuladevelopment and refinement of effective pre-
discrete emotion will lead to stable affective-ventive intervention§lzard, 2002. The present
cognitive pattern§Caprara, 1996; Izard, 1991;study explores this question and tests media-
Malatesta & Wilson, 1988; Tomkins, 19563 tional models linking young children’s emo-
The present investigators and others have me#nality, emotion processing, and aggression.
sured stable individual differences in such Three types of emotion processing relate to
processing patterns in children, and these inditggression and represent the focus of the
vidual differences in emotion processing prepresent study: emotion attribution accuracy,
dict children’s social adjustmentBarth & emotion attribution bias, and empathy. Emo-
Bastiani, 1997; Denham, 1998; lIzard, 1977tion attribution accuracy reflects how accu-
Schultz, 1zard, & Ackerman, 2000; Schultzrately children perceive and encode emotion
Izard, Ackerman, & Youngstrom, 2001We signals(Denham, 1998 Emotion attribution
biases represent tendencies to perceive or
The authors thank the teachers, staff, parents, and st‘ﬁnco,de,pamcu'ar dlscret_e emo,tlo(lﬁarth &
dents of the Smyrna, DE, school district for their enthuBastiani, 1997; Pollak, Cicchetti, Hornung, &
siastic participation in this project and the dedicated worlReed, 2000; Schultz et al., 200EEmpathy
of Fran Haskins and our many research assistants at tagflects both the accurate detection of others’

University of Delaware. _ emotion signals and a vicarious experience of
Address correspondence and reprint requests to: Dr.

David Schultz, University of Maryland—Baltimore County,the percelved emotiofHoffman, 1991. The
Department of Psychology, 1000 Hilltop Circle, Balti- first two of these three components represent

more, MD 21250; E-mail: dschultz@umbc.edu. aspects of step two in Dodge’s five-step social
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Emotionality |—> Emotion — | Aggression

Processing

Figure 1. A causal model linking emotionality, emotion processing, and aggression.

information processing model, the interpretaPositive emotions can also facilitate aspects
tion of social information(Crick & Dodge, of cognitive and social-cognitive develop-
1994. In the present study we assess the thinshent. A line of research by Isen and her col-
component, empathy, by children’s self-reportleagues finds that a positive mood fosters
of affective response to social stimuli. Definectreativity and the ability to make associations
in this manner, empathy most closely resenbetween stimuli(lsen, 1999. Other studies
bles step 4, or the enactment of behavioraluggest that positive affect facilitates the speed
response, within Dodge’s model. Other prowith which one processes informatig@arl-
cessing patterns associated with different stegen, Felleman, & Masters, 198&hildren with
within Dodge’s model have also related tagenerally happy moods may tend to process
aggression(Dodge, Lansford, Burks, Bates,emotion information more quickly than their
Pettit, Fontaine, & Price, 2003; Schultz &peers and more readily make associations
Shaw, 2003 The present study therefore repbetween facial expressions, behaviors, situa-
resents an initial examination of some of theional events, and emotion labels. In the present
ways in which emotionality may influence pro-study we therefore expected children who
cessing patterns relevant to aggression, maskperienced or exhibited happiness more often
clearly related to step 2 within the social inforto attribute emotions to others more accu-
mation processing model. rately and report higher levels of empathy.
Tomkins proposed that some people system-
atically misattribute emotion states to others,
especially negative ones, based on the degree
Figure 1 presents the conceptual model testédwhich people have either experienced differ-
in the present study. Individual differences irent emotion states themselves or observed dif-
infants’ and children’s emotion expressiongerent emotion states in othe(Somkins &
display significant stability over timéAbe & McCarter, 1964 Izard (1977) describes this
Izard, 1999; Kagan & Snidman, 1991; Lem-development as one in which increased expo-
ery, Goldsmith, Klinnert, & Mrazek, 1999; sure to a particular emotion may strengthen
Rothbart, Ahadi, & Hershey, 1994Some evi- children’s “affective—cognitive structures”
dence suggests that genetic factors may preelated to that emotion. If in subsequent inter-
dispose individuals to experience certairactions the emotion signals are ambiguous or
discrete emotiongEley & Plomin, 1997. person and contextual cues differ, the strength
Other researchers find significant stability inof children’s existing affective—cognitive struc-
the emotion environment&.g., family con- tures may influence their emotion attributions.
flict, other environmental stress which chil-  For example, a child prone to react angrily to
dren live (Bradley, 1989. events may tend to presume that peers will also
Izard’s differential emotions theory pro-express anger often. When she interacts with
poses that positive emotions such as hapgpeers and cannot readily determine how they
ness and interest facilitate many aspects déel, she may tend to attribute anger to their
children’s developmentizard, 199). For actions and statements.
example, whereas children induced to feel hap- Tomkins’ hypothesis regarding the influ-
piness exhibit higher levels of prosocial behavence of trait emotionality on emotion attribu-
ior (Harris & Siebel, 1975 negative emotion tions has not been tested directly in children.
experiences may inhibit empathic and prosdrecent studies have found that the experience
cial responding Eisenberg & Miller, 198Y. of anger in children’s environmental contexts,
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however, predicts biases toward perceivingggressive interaction#rsenio et al., 2000;
anger. For example, on an emotion situation&rsenio & Lover, 199%. Happy children may
task, children from home environments at rislkexhibit greater frustration tolerance giod, as

for greater levels of anger expression—imescribed previously, develop interpersonal
particular, having more depressed caregiveskills that buffer against potentially provoca-
and unstable family environment&e.g., tive situations. It remains unclear, however,
many changes in residence or relationghip whether increased positive emotionality pro-
displayed greater anger attribution bi8shultz tects againstaggressive interactions beyond the
et al., 2000. Children from physically abu- effects of decreases in negative emotionality
sive home environments also displayed biasée.g., anger pronenessVe investigated this in
toward perceiving antbr interpretting anger the present study.

in others’ facial expression€amras, Sachs—
Alter, & Ribordy, 1996; Pollak et al., 2000
Additionally, two studies show that children’s
current emotion state influences their emotioGrowing evidence suggests that aggressive
attributions, albeit weakl{Carlson et al., 1983; children tend to process emotion information
Meerum Terwogt, Kremer, & Stegge, 1991 differently than other children. Two initial stud-
Related studies using the hostile attributiomes have found that aggressive and hostile pre-
bias methodology find thata) children are school children tend to attribute “anger” to
more likely to display hostile attribution biasesothers(Barth & Bastiani, 1997; Schultz et al.,
in threatening situationdodge & Somberg, 2000. These results parallel findings from sev-
1987), (b) aggressive children report botheral studies that show aggressive children in
greater levels of personal emotional distresmiddle childhood tend to perceive others as
and hostile intent in others in provocative sitacting “mean” or “hostile” toward them, espe-
uations (Crick, 1995; Crick, Grotpeter, & ciallyinambiguous situation€rick & Dodge,
Bigbee, 2002 and(c) depressed third- to sixth- 1996; Dodge & Price, 1994; Dodge, Price,
grade children exhibit greater hostile attribuBachorowski, & Newman, 1990; Dodge &
tion bias than nondepressed childf€uiggle, Somberg, 1987; Lochman & Dodge, 1994;
Garber, Panak, & Dodge, 199Zollectively, Quiggle et al., 199

these results suggest a link between emotion- Aggressive children also often display lower
ality and emotion attributions, especiallylevels of empathy and empathic arousal than
related to anger. We expect children’s anger toonaggressive childre(Kaukiainen, Bjoerk-
predict anger attribution bias but do not makevist, Lagerspetz, Oesterman, Salmivalli, Roth-
other specific hypotheses. berg, & Ahlbom, 1999; Zahn—-Waxler, Cole,
Welsh, & Fox, 1995; for a review, see Miller
& Eisenberg, 1988 For example, preschool
children who exhibited lower sympathetic
Aggressive children experience anger morarousal—in particular, heart rate response—
often than other childrefArsenio, Cooper- during a sadness induction task also displayed
man, & Lover, 2000; Crockenberg & Langrock,higher levels of aggressig@ahn—Waxler et al.,
2001; Eisenberg, Fabes, Murphy, Shepard,995. High levels of empathy may prevent
Guthrie, Mazsk, Poulin, & Jones, 1999; Jenaggressive interactions both by signaling the
kins & Oatley, 2000. Many children are quick empathically aroused child to attend to the oth-
to anger in response to situational eveietg)., ers’ emotion and by helping children antici-
being bumpeg and this leaves them at risk forpate how others’ will feel when they enact
engaging in aggressive interactions. We knoywarticular behaviors.

little about the relationship between othercom- The relationship between aggression and
ponents of emotionality, especially positiveemotion attribution accuracy is less clear.
ones, and aggression. Arecent line of researdfihereas some studies find significant rela-
by Arsenio and his colleagues suggests that pasens between emotion attribution accuracy,
itive emotionality may protect children from other emotion-related competenciés.g.,
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knowledge of emotion cues and display ryjesterns. These stable patterns, in turn, will moti-
and observed aggressioirsenio et al., 2000; vate patterns of behavioral responses. These
Casey, 1996; Casey & Schlosser, 1994; Rograladaptive connections between emotions,
osch, Cicchetti, & Aber, 1995; Underwood,thoughts, actions, and situational contexts have
Coie, & Herbsman, 1992 others do not beenimplicated in psychopathology and social
(Cook, Greenberg, & Kusche, 1994; lannottimaladjustmentCicchetti, Ackerman, & lzard,
1978; lzard, Fine, Schultz, Mostow, Acker-1995; Keltner & Kring, 1998
man, & Youngstrom, 2001 Differences in If anger proneness influences anger attribu-
the samples of aggressive children utilized ition bias, for example, anger proneness may
these studies may help explain these discrepiotivate an unfortunate cycle in which chil-
ancies. Whereas most studies that found dren perceive anger and hostility in others and
significant relationship between emotion attrireact aversively and aggressively toward them.
bution accuracy and aggression have utilizelhey may subsequently provoke interactions
clinic samples with diagnosed disordéesg., with peers characterized by anger and reinforce
Casey, 1996; Casey & Schlosser, 19®f their anger attribution bias. Although a history
samples of abused childrefe.g., Rogosch of aggressive interactions may also influence
et al., 1995, all the studies that failed to find the development of emotion processing pat-
a significant relationship used community samterns, some evidence suggests that emotion pro-
ples. Although aggressive children withincessing patterns play a causal role in the
community samples may or may not also expdermation of aggression. For example, when
rience other social and behavioral difficultiesither rejected or popular children believe that
such as peer rejection, aggressive children imostile intent motivated another child’s actions
other samples may represent children withoward them, they report responding with
multiple adjustment difficulties. aggression much more than when they per-
Another possibility is that a deficit in emo- ceive the other as having prosocial or unclear
tion attribution accuracy by itself does notintentions (Dodge, Murphy, & Buchsbaum,
constitute substantially heightened risk forl984; Dodge & Somberg, 198 Multiple lon-
aggressive interactions. Only in conjunctiorgitudinal data sets have fit mediational mod-
with other information processing deficiis.g., els in which, rather than emotionality, physical
anger attribution bigsor temperamental qual- abuse and harsh discipline predict informa-
ities (e.g., high activity levelsmight low lev- tion processing, which subsequently predicts
els of emotion attribution accuracy place a childggressiofiRogosch et al., 1995; Dodge, Pet-
at risk for aggression. Researchers have alsib, Bates, & Valente, 1995; Weiss, Dodge,
found significant but modest individual rela-Bates, & Pettit, 1992
tionships between aggression and anger attri- On the other hand, emotion processing may
bution bias and aggression and empathyave little to do with the relationship between
Multiple information processing skills cohereemotionality and aggression. Happiness, for
to determine a course of action within an interexample, might influence aggressive behav-
personal exchange; therefore, no single skillwillors through a variety of other mediating fac-
likely determine children’s behavioral tendentors (e.g., peers tease happy children less
cies strongly(Crick & Dodge, 1994. In the often), or anger proneness may motivate
present study we examined the additive effeceggression more directlye.g., in response to
of emotion processing deficits by creating angrovocative social situations angry children
analyzing an emotion processing risk index. react with aggressive posturing impulsively
and little cognitive processingln this com-
peting hypothesis, emotionality or aggression
may relate to emotion processing, but emo-
tion processing does not help explain the rela-
As stated at the outset, several theorists hottbn between emotionality and aggression. We
that children’s emotionality influences thedesigned the present study to test these com-
development of stable emotion—cognition patpeting hypotheses.

Mediational Role of Children’s Emotion
Processing

https://doi.org/10.1017/50954579404044566 Published online by Cambridge University Press


https://doi.org/10.1017/S0954579404044566

Emotion processing 375

Method present study. Teachers’ responses to ques-
tions concerning emotion expressions in peer
Participants interactions correlated highly with their

, .. responses to questions concerning emotion
Twenty first- and second-grade teachers in two o

. ; expression in the classroof®earsorrs for
public elementary schools in a rural, predom:

inantly middle-class community in Delawarehappiness’ anger, sadness, and fear ranged
Y y from .46 to .72. We therefore standardized

sent permission forms home with all 471 chil-
X . . : nd aggregated the two scores for each emo-
dren in their classes. We interviewed the 19 . .
lon to produce single indexes of teacher-
student$48% femalgwho brought back com- :
. . . eported happiness, anger, sadness, and fear
pleted permission forms. Eighty-six percen .
. .~ expression.
of these children were European American,
13% African American, and 1% was of other S : . .
S i . \ Peer nomination A sociometric interview
ethnic identities. Children’s mean age was 7,

. developed by Coie and colleaguéGoie,
years, 9 month@ninimum= 77 months, max- : o
imum = 112 months Of the 190 students, we Dodge, & Coppotelli, 198Pand modified by

had complete measures for 182. The eight stlg?n: ggﬁ;?{ &aioli'ri2?/1;;%&3“;2?;}%?2Ee d
dents without complete information did not y asp yp )

differ significantly from the other 182 on demo-Chlldren .WhICh kids in the clas:s - (@ are "
: o ) the happiest, the ones who smile all the time?
graphic characteristics or study variables.

(happy, (b) “are the saddest, the ones who
cry alot?”(sad, (c) “get angry a lot?{angey,
Procedure and (d) “get scared a lot?'(fear). Children
H[oduced names of children in their class-
rooms without the aid of classroom rosters.
e standardized scores for the number of nom-
%ations children received for each of these

S . o
8Hest|ons within classrooms.

Ten female and male undergraduate and gra
uate students trained in children’s assessm
techniques examined the children. Testin
occurred in private rooms in the children’

schools, and the complete testing session last ) .
Research focused on sociometric status sug

approximately 45 min. The investigators ests that children’s peer ratings reliably reflect
handed packets to all teachers on the sanque i actual tanding if at least 50% of
day and encouraged them to complete ques-e.Ir actual peer standing 1t at feas 00
tionnaires within 2 weeks. We paid teachergh"qren |nthe_ classr_oom respondto peer nom-
for their participation. ination quest|on§C_a|rns, Gariepy, & Kinder-
mann, 1990 A similar standard has not been
established for peer nominations of emotion-
Measures ality. We used Fisher’sto ztransformation to
examine the correspondence between peer
nominations and teacher reports of emotion-
Teacher report.The Differential Emotions ality in classrooms in which we received at
scale—Form VIII (DES-VIII; adapted from least 50% participation rateéN = 116) and
Izard, 1979 assessed teacher-reported chiltess than 50% participatiofN = 66). Corre-
emotionality. The DES-VIII asks teachers howations between peer and teacher reports did
much of the time children express each ofot differ, depending upon participation rate,
seven basic emotior{gterest, happiness, sad-for happy: .37(=50%) versus .53(<50%);
ness, anger, fear, shame, and guitt their for sad: .30 versus .30; for anger: .42 versus
peer interactions and during classroom instruc36; for fear:—.08 versus—-.10. We therefore
tion. Teachers respond on a 6-point scale ran@icluded all participants regardless of partici-
ing from very seldomto very frequently To pation rate within their classroom.
remain consistent with emotions measured in We examined the overall convergence be-
the peer nomination and emotion attributionween teacher- and peer-reported emotional-
procedures, teacher ratings of happiness, satl. Teacher reports and peer nominations
ness, anger, and fear were of interest in theorrelated significantly for three of the four

Emotionality.
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emotions: for happy, = .40,p < .01; for sad, joy, sadness, anger, and fear across the three
r =.30,p < .01; for angery = .40,p < .01; sections(M = 29.7,SD = 4.2). These items
but for fear,r = —.07,p = ns We standard- cohered moderately weglCronbach’sx = .68).
ized these variables and additionally created
single, aggregated indexes of happiness, saimotion attribution biasesACES’ three sec-
ness, and anger. tions also jointly produce emotion attribution
bias scores. To calculate an anger attribution
Emotion attribution accuracyThe Assess- bias score, we first counted how many times
ment of Children’s Emotion Skill§ACES; children said “mad” to ambiguous items and
Schultz, Trentacosta, Izard, Leaf, & Mostowto happy, sad, and afraid emotion category
2004) assessed children’s emotion attributioitems. We then divided this count by the total
accuracy. ACES includes sections concerningumber of ambiguous iten{ge., 16 plus the
social behaviors, social situations, and facialumber of happy, sad, and afraid emotion cat-
expressions. The social behaviors and social sggory items that a child answered incorrectly
uations sections each contain 15 one- to threéM = 14.3%,SD = 10.0. Children’s “anger”
sentence items. In response to each itemgsponses on the 46 nonanger items cohered
children labelthe protagonist’s feeling by choosmoderately well(Cronbach’'sa = .66). By
ing either happy, sad, mad, scared, or no feefot including items children answered cor-
ing. Three items each for happy, sad, angry, anéctly in our calculation of anger bias scores,
afraid describe behaviors or situations assoaive procedurally partial out children’s emo-
ated with emotion arousal that reflect the theation attribution accuracy scores from their
retical functions of emotion as described iranger attribution bias scores. It therefore
differential emotions theorglzard, 199). For becomes possible that some children have both
example, the emotion behavioritems related ta high emotion attribution accuracy score
sadness reflect the lethargic and withdrawand a high anger attribution bias score. We
somatic response motivated by sadness. Or, thalculated all other emotion attribution bias
emotion situation items related to anger eackcores in a similar fashioffor happy:M =
describe events in which a person is blockefl.7, SD = 7.3; for sad:M = 41.6, SD =
from a desired goal, in response to which anger3.7; for fear:M = 15.2,SD = 12.0; for “no
would motivate tendencies to act to achieve deeling”: M = 19.9, SD = 12.1), and these
retain the goal. For the purposes of elicitingcores all cohered moderately wélbr sad,
children’s attribution biases, each section alsGronbach’sa = .69; for fear, Cronbach’s
includes three additional items that describe = .68; for no feeling, Cronbachs = .70),
social behaviors or social situations not ass@xcept for happy attribution big€ronbach’s
ciated exclusively with one discrete emotiona = .46).
Appendix 1 presents the vignettes used in the
social behaviors and social situations sectionEmpathy A revised version of Bryant'’§1982
The facial expressions section includes 2&Empathy Index used by Eisenberg, Fabes,
photographs of elementary-aged children pod4urphy, Karbon, Smith, and MaszKl996
ing facial expressions. Four photographs eadssessed children’s levels of empathy. This
contain happy, sad, mad, and afraid faces. Fouestionnaire contains seven empathy-related
the purposes of eliciting children’s biases, astatements in response to which children either
additional 10 photographs are included thaigree or disagre@.g., “When | see someone
contain a mixture of emotion signals and dicbeing picked on, | feel kind of sorry for them”
not receive consensus as depicting a particGhildren’s aggregate score across the seven
lar emotion during pilot testing. For all sec-items exhibited good internal consisteriey=
tions of ACES, items are randomized within.79) and indexed children’s level of empathy
blocks containing happy, sad, angry, afraid,M = 6.0,SD=1.7).
and ambiguous items. The emotion attribution
accuracy score reflected how many items Aggression.We assessed children’s aggres-
child answered correctly on the 40 items fosion with a revised version of the Teacher
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Table 1. Interrelationships between emotionality

variables
1 2 3 5

1. Happiness aggregate
2. Sadness aggregate —.48**
3. Anger aggregate —.34** .36**
4. Fear:

a. Teacher report —.23** .20%* .08

b. Peer nomination .05 .15* .07 —-.07

Note: A Fear aggregate was not created because teacher and peer reports
of fear did not correlate significantly.
*p < .05. **p < .01.

Observation of Classroom Adaptation—Revise®2; girls:M = —.18,SD= .88;F (1, 180 =
(TOCA-R). The TOCA-R (Werthamer— 7.33,p < .05, 2 = .04). Girls (M = 30.5,
Larsson, Kellam, & Wheeler, 199Tontains SD = 3.6) had higher levels of emotion attri-
31 items that reflect children’s academichution accuracy than boyM = 29.1,SD =
social, and aggressive behaviors. In a sen¥.5), F (1, 180 = 5.62,p < .05,7n? = 03.
structured interview, teachers rate childrefeachers rated boy# = 19.4,SD = 8.8) as

on these items using a 6-point scale rangingiore aggressive than gir(# = 16.0,SD =
from almost never to almost always. Teacher8.3), F (1, 180 = 6.47,p < .05, n? = .04.
completed a 26 item self-completed versioisignificant gender differences did not appear
of the TOCA-R previously used by researchfor other emotionality indices, emotion attri-
ers on the Fast Track Projed@odge, Laird, bution biases, or empathy. We conducted cor-
Lochman, Zelli, & Conduct Problems Preven+relations to test for the effects of age on all
tion Research Group, 2002; Karns & Conductariables. Older children had greater emotion
Problems Prevention Research Group, 1997attribution accuracy(r = .37, p < .01).
This 26 item version of the TOCA-R retainsChildren’s age did not correlate with emotion-
the 3 factors— cognitive concentration, authorality indices, emotion attribution biases, empa-
ity acceptance, and social contact—previouslihy, or aggression.

revealed to underlie the TOCA-{RVerthamer— Table 1 presents the interrelationships be-
Larsson et al., 1991 The authority accep- tween the emotionality variables. Higher lev-
tance scale contained 10 items related tels of happiness significantly but moderately
aggressive interactions with peefg.g., predicted lower levels of sadness, anger, and
“fights,” “yells at others,” “teases class-teacher reports of fear. Higher levels of sad-
mates,” “harms otherg'and disobediendg.g., ness predicted higher levels of anger and both
“disobedient,” “breaks ruleg’ It exhibits teacher and peer reports of fear.

good internal consistencya = .94; Karns

et al., 1997 and indexed children’s aggres- ) . ] ]
sion(M = 17.8,SD= 9.2). Emotionality and emotion processing

Emotionality variables significantly corre-

lated with several facets of emotion process-
ing. Table 2 presents correlations between
We conducted analyses of variance to test f@motionality and these emotion processing
gender differences in all variables. Boys wergariables. The aggregate index of happiness
rated as angrier than girls both by teachensredicted emotion attribution accuracy and
(boys:M = .18,SD = 1.77; girls:M = —.34, empathy, with more frequent experiences of
SD = 1.52; F (1, 180 = 4.36,p < .05, happiness correlating with greater emotion
1n? = .02) and by peergboys:M = .18,SD=  attribution accuracy and empathy. The aggre-

Results
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Table 2. Relations between emotionality and emotion processing

. I Attribution Biases
Emotion Attribution

Accuracy Sad Anger Fear No Feeling  Empathy
Happiness aggregate L19%* .09 —-.07 —.04 —.09 .18*
Peer nomination .18* .08 -.08 —.04 -.02 .16*
Teacher report A4t .07 —.04 —-.02 =11 145
Sadness aggregate —.05 —.09 12 .03 .07 —-.01
Peer nomination —.04 -.04 .15* .04 .06 -.02
Teacher report —.04 -.11 .03 .01 .03 .00
Anger aggregate .01 —-.01 A7+ —.05 —.09 —.17*
Peer nomination .03 —.02 16 —.03 —.09 —.08
Teacher report -.02 .01 A3t —.05 —.05 —.21**
Fear
Teacher report —.04 —.10 .04 .16* —.04 .01
Peer nomination .05 -.10 -.01 —-.06 .15* .08

Note:A Fear aggregate was not created because teacher and peer reports of fear did not correlate significantly.
*p < .05. **p < .01. **p < .06. Ip < .07. Ip < .09.
N =182.

gate index of anger predicted anger attribuaations of happiness (182 = —.31,p < .01,
tion bias and empathy, with more frequensadnessr (182 = .22, p < .01, and anger,
experiences of anger correlating with greatar(182) = .43,p < .01, significantly correlated
anger attribution bias and less empathy. Moreith aggression. To examine the combined con-
frequent experiences of sadness as hominatgiution of these emotionality variables on
by peers also correlated with greater anger attkggression, we conducted a multiple regres-
bution bias. Students whom teachers reportesion. The block of these emotionality vari-
as more often experiencing fear showed greatables accounted for 24% of the variance in
fear attribution bias, and peer nominations odggressiork (4,178 =14.14,p < .01. Anger
fear correlated positively with a “no feeling” (8 = .37,p < .01) and happines&8 = —.24,
attribution bias. p < .01) contributed significant unique vari-
To examine whether or not positive emo-ance to aggression.
tionality corresponded with emotion process-
ing independent of the effects of negativeE . . .
emotionality, we conducted partial correla- motion processing and aggression
tions between the happiness aggregate amg examine the relationship between emotion
emotion processing variables, controlling foprocessing variables and aggression we first
all negative emotionality indexes. Happinesgonducted correlations between these vari-
correlated significantly with emotion attribu- gbles. Higher levels of anger attribution bias
tion accuracy, partial (183) = .17,p < .01, (r=.16,p < .05) and lower levels of emotion
and approached significant correlation withattribution accuracyr = —.16,p < .05) and
empathy, partiaf (183 = .14,p < .06. empathy(r = —.25,p < .01) correlated with
aggression. Other emotion attribution biases
did not correlate with aggression significantly.
To examine the cumulative effects of emo-
We next analyzed the correspondence betweénon processing, we followed a procedure used
emotionality and aggression. Because teachy Dodge et al(1995 to create an emotion
ers reported on aggression, to avoid a methgaocessing risk index. For each of our emo-
variance problem we limited these analyses tiion processing variables we assigned chil-
peer nominations of emotionality. Peer nomidren a score of 1 if they were a standard

Emotionality and aggression
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Table 3. Teacher-reported aggression as a than boys with both zero or one deficits. Girls

function of gender and emotion processing with no deficits were rated as less aggressive
risk status than girls with both one or two deficits, how-

. . ever, and no significant difference was found
Emotion Processing  petween girls with one or two deficits.

Risk Status
Total 0 1 2 Mediational models
Boys M 194 184  18.0  26.8 We next explored whether or not emotion pro-
ED 93'8 62'5 22'6 ig'g cessing risk might mediate relations between
Girls M 16.0 138 214 273 emotlopallty and ghlldren’s aggression. In'the
sSD 9.3 51 136 23.1 preceding analysis that included all emotion-
N 86 64 19 3  ality indexes, happiness and anger contributed
Total M 17.8 16.1 196 26.9 ynique variance to the prediction of aggres-
SD 9.1 7.3 10.5 12.5

sion. Neither happiness nor anger correlated
significantly with an interaction term for the
aforementioned interaction between gender and
emotion processing risk. We tested a model
that included peer nominations of happiness
deviation or more lowe(for emotion attribu- and anger, the emotion processing risk index,
tion accuracy and empathgr higher(for anger and teacher-reported aggression.

attribution biag than the sample’s mean. We We tested whether or not emotion process-
added these three scores together to computg might mediate between emotionality and
an emotion processing risk index. One hunaggression by conducting path analyses using
dred twenty-five childrer(62 boys, 63 girls the LISREL software prograntJoreskog &
had emotion processing risk scores of 0Sorbom, 1998 The test of mediation involves
41 children(22 boys, 19 girls had scores evaluation of two models. First, we tested mod-
of 1, and 16 childrer(13 boys, 3 girls had els that only included direct effects between
scores of 2(reflecting two or three emotion happiness, anger, and aggression. Second, mod-
processing deficijs We conducted a univari- els were computed that included both these
ate analysis of variance with emotion processdirect effects but also indirect effects through
ing risk and gender as independent variablesmotion processing. Sobe({$988 product of
and aggression as the dependent variable. ddefficients was used to determine if the indi-
main effect was found for emotion processingect pathways were significant.

risk,F (2,179 = 9.27,p < .01,»% = .10, and Figure 2 presents the path coefficients for
an interaction occurred between emotion prdsoth models. In the first model the direct paths
cessing risk and gendd¥,(2, 177 = 3.66p < from happiness to aggression and anger to
.05,17%2 = .04. Table 3 presents levels of aggresaggression were significant. This model
sion as a function of gender and emotion proaccounted for 24% of the variance in aggres-
cessing risk. To understand the interactiosion. We then tested the model that included
effects, we conducted separate univariate analyrediating pathways through emotion process-
ses for boys and girls. Levels of emotion proing risk. The path from happiness to emotion
cessing risk corresponded with aggressioprocessing risk was significant. Anger did not
significantly for boys,F (2, 94 = 5.81,p < predict emotion processing risk significantly.
.01,7?% = .11, and for girlsF (2, 83 = 8.53, Because this model is saturatéd., all pos-

p < .01,7n?% = .17. We used Sidak’s adjust-sible paths were fixexl fit indices were per-
ment (1967 to compare mean differencesfect. The indirect effect of happiness on
Boys with no emotion processing deficits didaggression via emotion processing risk was
not display significantly different levels of significant,t (182 = —2.22,p < .05. Whereas
aggression than boys with one deficit. Boysn the initial model the direct effect from hap-
with two deficits displayed more aggressiorpiness to aggression was.25, in the second

N 182 126 41 16
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Anger . 38%
Aggression
Happiness -.25* .76
Anger
Emotion .26*
Processing > Aggression
Risk Index
_20 A A
.94 .70

Happiness

Figure 2. The mediational model. The numbers represent the standardized path coefficients and distur-
bance terms(. . .) a nonsignificant path.p < .05.

model that included an indirect path througlaggression. Children’s emotionality signifi-
emotion processing, the direct effect wasantly correlated with how children processed
reduced to—.19. Emotion processing there-emotion information. Both individual facets
fore fit a model of significant partial media- of emotion processing and an emotion process-
tion of the effects of happiness on aggressioimg risk index correlated with children’s levels
accounting for 24%, that i$;-.25—[—.19])/ of aggression. In mediational analyses, the
—.25, of the shared variance between thesmotion processing risk index fit a model of
variables. Overall, this model accounted fosignificant partial mediation between happi-
30% of the variance in aggression. ness and aggression but not between other emo-
tionality indexede.g., angerand aggression.
Most of the shared variance between emotion-
ality and aggression was left unexplained by
Results confirmed theoretical assertions coremotion processing risk, however, suggesting
cerning emotionality, emotion processing, anthat emotionality may motivate aggressive

Discussion
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interactions more greatly either directly oretal., 1992, and induced sadness led children
through other indirect effects untested in théo label sad stimuli not as “sad” but as “angry”
present study. (Carlsonetal., 1983Tomkins(1962 noted that
prolonged sadness activates anger. Consistent
with this, in middle childhood depressed chil-
dren self-report as high or higher amounts of
Happier children attributed emotions to otheranger experience as sadn@lsimberg & Izard,
more accurately and reported higher levels df985. Children therefore may notdisplay attri-
empathic response. Happiness predicted emiodtion biases consistent with their most salient
tion attribution accuracy significantly even afterexpressed emotion or inferred emotion experi-
controlling for negative emotionality indexes.ence in all cases but rather attribute emotions
These results support the assertion of differewonsistent with the function and motivational
tial emotions theory(lzard, 2002 that the qualities of the emotion experiencéalg., sad-
experience of positive emotions facilitates adapiess, anger, and fear motivate different aspects
tive development. Happiness may help a childf self-protection and heightened sensitivity to
acquire emotional competence in several waydifferent kinds of threat, happiness motivates
For one, happier children tend to engage othepgriods of tranquility and positive social inter-
infriendly interaction more oftefAbe & Izard, actiong. Consistent with this hypothesis, in
1999. Happy children therefore more oftenanother study induced happiness led boys to
place themselvesin situations in which they willabel angry faces not as “happy” or “angry” but
learn about emotion cues, expressions, trigas “sad’(Carlson etal., 1983When presented
gers, and behaviors. Positive mood also faciliwith a clearly negative emotion stimuli, an attri-
tates certain types of information processingution of sadnes@s opposed to anger or fear
(Isen, 1999, so on certain occasions happymay function to elicit sympathy in the appraiser
children may learn more from the situationsand motivate approach and prosocial behaviors.
they experience than do less happy children. Emotionality and individual facets of emo-
Bidirectional effects also probably occur, withtion processing related weakly in the present
more empathic children maintaining morestudy, with the strongest predictién= —.21)
positive and supportive relationships and sullsccurring between teacher-reported anger and
sequently experiencing and expressing mormpathy. Methodological difficulties proba-
positive emotions. bly limited the strength of the findings in the
The present study also provides the firspresent study. Reliable assessment of children’s
empirical support that children’s emotionalitylevels of emotionality has proven difficult
predicts patterns in their emotion attributions(Daleiden, Chorpita, & Lu, 2000Indeed, we
Anger-prone children tended to perceive othfound modest correspondence between teach-
ers as angry, and fear-prone children tended &rs and children concerning children’s levels
perceive others as scared. These results sugf-emotionality. The two emotions for which
port Tomkins and McCarter€l964) hypoth- children and teachers corresponded most
esis regarding the origins of emotion attributiorstrongly(anger and happinessvolve the most
biases and add to a literature that shows emuisible behavioral signs of emotiottemper
tion to impact cognition. tantrums and smilg¢sand also were the two
Contrary to predictions by Tomkins andemotions that most consistently correlated with
McCarter(1964), particular discrete emotionsemotion processing patterns. Other investiga-
did not predict attribution biases of the saméors have successfully utilized parental reports
emotion in all cases. Children who receiveaf emotionality, but we did not have access to
more nominations as the saddest child in theparents for the present study. More reliable
classrooms, for example, displayed heighteneabsessment of children’s emotionality may pro-
anger attribution biagbut not sad attribution duce more robust findings.
biag. Similarly, investigators have found de- A notable limitation to our study is the low
pressed childrenin middle childhood to displayarticipation rate(40%). Some of the most
heightened hostile attribution biasg3uiggle angry and aggressive children in the class-

Emotionality and emotion processing
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rooms may not have participated in the studyBarth & Bastiani, 1997; Schultz et al., 2000
restricting the distribution of emotionality, and add conceptual and methodological com-
emotion processing, and aggression scorgsonents. Conceptually, children’s tendencies
Within lower income urban samples of chil-to perceive others as “angry” early in life may
dren we have found significantly higher ratesay the foundation for “hostile” attribution
of anger attribution bias and aggression anbliases and other social information process-
stronger relationships between anger attribung biases and deficits later in life. Whereas
tion bias and aggression. the ability to discriminate among emotion
expressions appears in the first few months of
life, understanding intentions apart from situ-
ational outcomes does not appear clearly until
Results confirm previous findings that aggresthe age of 4 or §Flavell, Miller, & Miller,
sive children often differ from other children1993. In the preschool years, as the ability to
in their emotion attribution accuracy, anger attriunderstand intention develops, children’s ten-
bution bias, and empathic responding. Addidencies to attribute “anger” to peers may influ-
tionally, however, our results suggest that thence their developing notion of intent. If a peer
existence of multiple deficits in these domainshrows a ball and hits a child, for example, the
place children at heightened risk for aggresehild’s perception of the peer’'s emotion expres-
sive interactions. Our risk index accounted fosions and subsequent inferences about her feel-
substantial proportions of variance in teacheings will influence the attribution of intent.
reported aggression. Typically, individual fac-One study showed that perceiving others as
ets of emotion or social information processingangry” corresponds strongly with perceiving
account for limited variance in social or behaviheir intentions as “mean(Keane & Parrish,
ioral outcomes. The predictive strength of thd992. Those children who do not bias toward
riskindex suggests the complexity of children’perceiving anger will more likely interpret
social—cognitive functioning and the empiri-these events as accidental gadcheck with
cal fruitfulness of aggregate measures of infothe peer why the event occurred. Those chil-
mation processing. dren who tend to see others as “angry” will
We found that the relationship between emaend to interpret these types of events as pur-
tion processing and aggression was slightlgoseful and may subsequently develop strong
different for boys and girls. Emotion processassociations between unexpected events and
ing deficits correlated with aggression bothacting “mean.”
for boys and girls, but the strength of this asso- Additionally, in the tasks of the present
ciation was stronger for girls. Whereas for girlsstudy children respond to situations involving
a single emotion processing deficit increaselypothetical peers. This suggests that some
their likelihood of displaying aggressive ten-children have a bias toward perceiving anger
dencies, for boys deficits were required in twanot just in their personal interactiorte.g., a
of the three emotion processing domains. Thiselief that “people tend to get angmith me'),
finding is consistent with a line of theory andas examined by the attribution of intent meth-
empirical evidence that characterizes femalexdology, but in a global mannée.g., a belief
as more emotion-focused than males. Fdhat “people anger often’The study of biases
example, on average, females are more emimyoung children’s emotion processing should
tionally expressive than mal€kring & Gor- prove fruitful for understanding aspects of
don, 1998, and girls talk about emotions moresocial information processing important to
than boys(Cervantes & Callanan, 1998An early social adaptation.
atypical pattern of processing emotions may Methodologically, at early ages assessing
be more apparent and salient within girls’ tharanger biases on emotion recognition tasks may
boys’ peer groups and more likely to lead tgprove more stable and externally valid than
conflict in peer interactions. hostile attribution biases as assessed by the
The present results concerning anger attrbodge methodology. One investigation found
bution bias and aggression replicate otheithat children’s hostile attribution bias showed
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moderately weak stabilityr = .35) from kin- dren in their classrooms. The emotion pro-
dergarten to first gradéDodge et al., 1996 cessing risk index, however, did not fit a model
Studies following young children’s anger attri-of significant mediation between anger and
bution bias from one school year to the nexaggression. Anger therefore may predomi-
have not occurred. Anger attribution biasantly affect aggression through other indi-
among children in the present study, howevergect andor direct mechanisms.
showed significant stability from the fall to  One should expect the variables in the
the late springr = .55). Additionally, some present study to mediate between emotional-
studies have failed to find that preschooity and aggression only partially because emo-
children’s hostile attributions predict aspectsion attributions and empathy represent only
of their social functioning significantlyDodge a few of the ways in which children process
& Price, 1994; Pettit, Dodge, & Brown, 1988 emotion and social information. Within
The present study suggests that procedures tizadge’s information processing modérick
index perceptual biases in children’s emotio& Dodge, 1996, emotion attributions repre-
processing may prove fruitful in assessing angent the second of six information processing
predicting young children’s social adjustmentsteps. A potentially important component of
emotion processing not measured in the
present study is how well children attend to
others’ emotion cues. In one study, deficits at
Happiness contributed significant unique variStep 1 of Dodge’s social information process-
ance to the prediction of aggression beyonshg model, that include attentional processes,
that which was accounted for by anger. Thiplaced children at higher risk for later con-
finding corresponds with another recent findduct problems than deficits on any other sin-
ing that suggests that happiness makes ghe step of the modglDodge et al., 1995 A
unique contribution to aggressiorsenio high score on an emotion attribution accu-
et al., 2000 and provides evidence of theracy task in an experimental setting does not
protective effects of positive emotionalitynecessarily mean that in actual peer inter-
(Izard, 2002. A significant portion of the rela- actions children attend to others’ emotions and
tion between happiness and aggression wapply this skill. Some children who per-
accounted for by the emotion processing riskormed well on the present emotion attribu-
index. Our emotion processing risk index fittion accuracy task may pay little attention to
a model of significant partial mediationhow others’ feel. Future studies that include
between happiness and aggression. Whereagasurement of attention to emotion cues may
happiness accounted for 6% of the varianckelp explain the relationship between emo-
in aggression by itself, after controlling fortionality and aggression further.
emotion processing happiness only accounted Other steps in Dodge’s social information
for 4% of the variance. This suggests thaprocessing model include setting a goal for
one way in which children’s happinesand oneself within the social interaction, the pro-
lack thereo) may lead to more frequentduction of a variety of possible responses to a
aggressive behaviors is by influencing howvsituation, and predicting what might happen if
children process emotion information. In parone enacted different possible responses. Fac-
ticular, greater experiences of happiness mats of children’s trait emotionality probably
lead children to label others’ emotions morempact completion of all of these information
accurately and feel more empathy for otherqrocessing tasks. Additionally, emotionality
and these characteristics of emotion processiay foster aggressive behaviors more directly.
ing may help children prevent or more quicklyFor example, anger often motivates the instan-
resolve hostile and aggressive interactions wittaneous production of an angry face or the tens-
peers. ing of arm and leg muscles. These behaviors
Our results confirm the association betweemay increase aggressive tendencies with min-
anger and aggression. Peers reported mareal cognitive mediation by the childzard,
aggressive children to be the angriest chil1993.

Mediational role of emotion processing
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Although our theoretical framework positscessing skills that protect against aggressive
that emotionality influences emotion processinteractions. These results have implications
ing that, inturn, influences aggression, revers®r psychologists, educators, and public health
or reciprocal causal paths may exist. Evidenc&orkers focused on the prevention of vio-
suggests that individual differences in empalence. Developers of prevention programs not
thy may partially have genetic origiiZahn— only need to address information processing
Waxler, Schiro, Robinson, Emde, & Schmitzpiases and promote empathic responding, but
20017). Lower levels of empathy may contrib-they also need to consider how patterns of emo-
ute to conflictin social interactions and therebyion processing relate to children’s feelings.
heighten levels of negative emotions experiBreaking the natural correspondence between
enced by some children. Additionally, childrerchildren’s feelings and their perceptions of oth-
more often act with malevolent intent towarders’ feelings may require additional steps in
aggressive childrefschwartz, 2000 Tosome programs. Teachers and other professionals
extentan anger attribution bias may develop asay need to teach children to observe others
a result of aggressive interactions with othecarefully, particularly in provocative situa-
children or, at least, a reciprocal process mayons, to demonstrate that children sometimes
occurinwhich the two phenomena mutually anthave false assumptions about others’ feelings,
cyclically influence each other. to direct children to have clear evidence before
attributing emotions to others, and to promote
a climate and expectation of empathic respond-
ing. Additionally, program developers should
The present study provides another importamecognize that positive emotionality may not
step toward understanding the role of emqgust protect children from negative emotion
tions in the development of aggression. Angestates but also facilitate the development of
is not only the emotion most often experi-emotion processing skills important for social
enced during aggressive interactions but alsateractions. Some children may therefore
may influence the development of informa+espond best to prevention programs that not
tion processing biases or deficits that correanly teach particular emotion and social skills
spond with aggressive interactions. Happinedsut actively attempt to promote children’s pos-
may facilitate the development of emotion proitive emotionality(lzard, 2002.

Conclusion
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Appendix: ACES Social Behaviors and 13. Janell doesn't feel like playing ball at recess.
Social Situations Vignettes Instead, she sits alone.
Directions Social situations

I'm going to tell you about some kids your age, anq.|appy
| want you to tell me if they would feel happy, sad,
mad, or scared. Sometimes you might think they2. Kelly just finished coloring a picture. You tell
would feel two emotions, like both mad and sad. If  her that it looks “nice.”
so, | want you to pick the feeling you think they 9. Alex made a nice card for his friend. His friend
would have more strongly. Sometimes they may likes the card a lot.
not feel any emotion strongly, and you can tell me15. |t is the first day of school. Your friend Maria
that by saying, “no feeling.” Don’'t say “no feeling” hasn't seen you all summer. She sees you in
just because you're not sure how they would feel, class.
though. If you think they would feel something, |
want you to take a guess at what it is, okay? Sad

Following each vignette, the interviewer says,

“Do you think(child’s name feels happy, sad, mad, 3. jasmine took care of her kitten, which she loved

scared, or no feeling?” very much. One day the kitten disappeared and
never came back.
Social behaviors 10. Mary’s grandfather died.
12. Brian was at the park, and his mother bought
Happy him an ice cream cone. Brian took one lick and

5. You see Terry running to join you and the other ~ then accidentally dropped the ice cream cone.
kids in the game.

8. Jeff is being nice to everybody. Mad
14. You see Joanne skipping down the hallway and
whistling. 5. Melissa is building a big tower of blocks.
Another kid comes over and knocks it over and
Sad laughs.
1. Jack doesn't feel like playing ball at recess. 7. Lonnie is in line for lunch. Another boy steps
Instead, he just sits alone. in front of him without asking.
10. Jill talks softly, and her eyes seem watery. 13. James brings his favorite candy bar to school
15. Jenn walks slowly with her head down. in his book bag. A boy sees the candy bar, takes
Mad it, and eats it.

2. You see Shelley hit another gifShelley is the Scared
protagonist

9. David calls another boy a bad nambavid is 4. Juan walks down the hall. A big kid walks right
the protagonist at Juan and tells him to get out of the way.

12. Rosa has her arms crossed. 8. Sarah was riding her bike. She went down a

big hill and started going faster than she wanted.

. Michael is playing in the woods with another

4. Atrecess you watch Mark play with some other ~ boy. The other boy runs away and leaves
kids. Mark gets the ball, and his body seemsto Michael alone in the woods. It's getting dark.
freeze.

7. When the teacher asks Laurie a question, yodmbiguous
see Laurie look down.

11. A group of kids are called into the principal's 1. Tim’'s parents told him that they would take
office. You see Patrice walking at the back of  him to the fair. When it is time to go, his par-
the group slowly. ents say that none of them can go.

6. Scott lets another boy play with his favorite

Scared 14

Ambiguous toy. The other boy plays with the toy, and it
3. Instead of playing with his new toy, Marquis ~ breaks.
just sits there. 11. Adrian’s parents are having a fight in the bed-
6. Mark doesn't want anyone to talk to him. room. He can hear them yelling.
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