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The report summarizes recent and ongoing research on

processes involved in the development of antisocial behavior
disorders in children and adolescents. Studies address both the
applied problem of preventing a: ressive behavior and the overall
relation of cognition to social behavior. A social information
processing model of social competence is described, and the results
of several studies emanating from this model are noted. Aggressive
children are seen as deficient in processing at all five stages of
the social information processing model: encoding, representation,
response search, response decision, and enactment. A stage model for
assessing processing patterns in aggressive children in clinical
settings is proposed as a guide to focus intervention efforts.
Current research efforts include a lcongitudinal study on the origins
of aggressive behavior which explores whether patterns of deviant
information processing are predictive of later aggressive behavior,
and whether early family experiences predispose a child to develop
deviant patterns of information processing. (JW)
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The Role of Biased Processing in the
Development of Aggressive Behavior in Children

he incidence of antisocial behavior, aswell as violent

crimes, has increased dramaticzlly over the past 25
years. Juvenile violence has tripled during this period. In
our public schools, for example, more will be spentin.a
year on the repair of vandalism and treating the victims of
violence than on books. Not all aggressive children grow
intoantisocialadults, butalmost all antisocial adultsbegan
deviant behavior in early or middle childhood. Inspite of
the resources devoted to counteracting antisocial behav-
ior, treatment and prevention efforts have not been very
successful.

Kennedy Center investigator Kenneth A. Dodge* has
been exploring the processesinvolvedin the development
of antisocial behavior disorders in children and adoles-
cents. Much of his research has focused on cognitions—
whatkind of thinking leads to chronic aggressive behavior.
In addition to addressing an applied problem of the pre-
vention of aggressive behavior, Dodge’s research ad-
dresses a basic problem of the relation of cognition to
social behavior.

Dodge’s emphasis c¢n cognitions grew out of observa-
tional research on groups of second-grade children; some
were socially rejected and highly aggressive and others
were socially adaptive. In order to understand the devel-
opment of conflicts, Dodge brought together previously
unacquainted children for free play, one hour a day for
eight days. With the entire social history videotaped,

*Professor of Psychology, Vanderbilt University. Dodge’s re-
scarch has been supported by NIH Research Career Develop-
ment Award No. K04HD00806 and Grants No. 38765 and No.
42498 from the National Institute of Mental Health.

Dodge was able to observe the development of problems as
well as friendships. The rejected, aggressive children
seemed to lack skills in essential social areas, such as
initiating peer group entry. This pointed to the impor-
tance of social cognitive skills and social knowledge in the
development of adequate peer relationships.

Through close examinations of children’s interactions,
Dodge found that when the context among boys in peer
groups was parallel play, children were not likely to engage
in aggressive acts. When the play became more rough and
tumble or ambiguously rough, the rejected boys were likely to
engage inan actof aggression, whereas the socially average
boys remained unlikely to engage in aggressive behavior.
Thisfinding led Dodge tofocus on the ambiguously rough
play circumstances and to hypothesize that cnildren ore
interpreting these situations differently. Two kizuds of
cognitive phenomena are involved in the development of
aggression, one a cognitive skill and the other a cognitive
interpretation or bias, an attribution or expectancy of what
is happening in an interaction.

A Theory of Social Information Processing

To understand how aggressive children think in social
interact’ ~ns, Dodge developed a social information pro-
cessing model of social competence (see Figure 1). The
modelisbased on the work of several psychologists, includ-
ing Simon, Goldfried, Flavell, McFall, and others, ir. which
aggressive behavior is viewed as a deviant response, con-
trasted with socially appropriate, competentbehavior that
occurs as a function of skillful p.ocessing of situativnal
cues,
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Blologically Determined
Capabiitties
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1. Encoding Process
- Sensahon
- Perception
- Afterdion ong focis
- Intogranon of cue wih data bose

2. Representation Process
- Applcotion of decision nses
~ Foedback 10 encoding
- Interpretation

3. Response Search Process
- Ganeration of responses
- Apphcation of response nes

4. Response Declision Process
- Representation of potential consequences
- Evaiuation of outcomes

- Feedback Jo response generation
- Selection of response

5. Enactment Process
- Employmsnt of pretocols and scripts
- MonXoring of enactment
- Selfseguiation

[ Behavioral Response }

Fig. 1. A social mformation processmg model of competernice.

From ‘A Sucral Information Processuig Moded of Suctal Compe-

tence in Children,” by K. A. Dodge. 1986, Minnesola Symposium on
Child Psychology, p. 84.

According to this theory, a child comes to a particular
situation with a sct of bivlogically detcrmined capabilitics
and a set of past eaperiences, ur  a data base. A child
1eceives as input sucial cues, such as being tapped from
behind on the shoulder. A child’s response is hypothe
sized to occur asa function of asequence of processing of
cues, with deviant behavior vecurring as  a function of
deviant processing.

The first stage is an encoding of cues involhving percep-
tion and a focus of attention on patticular cues. Clealy,
encuding patterns, such aswhich cues are attended to, will
influence an inaividual’s behavioral respounse.

The second stage is a mental representation, in which a
child gives meaning to the encoded cucs. Presumably,
cues are integrated with a data base, and a set of decision

J

rules is applied. If a peer is laughing when that peer is
pushing a child to the ground, the child might interpret
the push as a hostile act. Individual differences occur,
both in the decision rulesand in their application to cues.
The rules are assumed to be learned in socialization,
further contributing to individual differences. One option
for the child at the second stage is to conclude that
evidence is insufficient for a mental representation, re-
flected in the model as a feedback loop to engage in
further encoding of cues. At some point, the cues are
interpreted, even if the representation is as simple as
threat vs. no threat.

The third step is a response search of long-term memory
for one or more possible behavioral responses. Presuma-
bly thisis also rule governed. Ifa child repre« ntsapeer’s
act as hurtful, response options might irclude crying,
hitting back, or running away.

A response decision is proposed as a fourth stage. Choos-
ing a competent response requires representing the pos-
sible consequences of an act. A deviant response at this
stage might occur by misrepresenting the consequence of
an act or representing it in a deviant way, such as “If I hit
back, I'll be respected by my peers™; or by failing to evaluate
the consequence and enacting the first response gener-
ated. Since none of the generated responses may be
adequate, the model has another feedback loop for fur-
ther response generation.

Since this process is occurring rapidly in real time, a
response is selected for enactment, the fifth stage, in which
verbal skills and motor skills are employed with protocols
and scripts. The process continues as an individual self
monitors the consequences of the behavior, which in turn
produces new cues, and thus the process recycles in real
time.

Several assumptions are made in thismodel. Oncis that
processing occurs rapidly in real time. Another is that
processing occurs at both conscious and nonconscious
levels. Perhaps 90% or more of processing is noncon-
scious, although it might be equally rule governed. Pro-
cessing is goal-directed. Itis pessible to separate process-
ing steps, theoretically and empirically. The way in which
ant individual processes cues in vne situation is not as-
sumed to be equivalent to the way that that individual
prucesses cues in another situation.  Processing is highly
cue dependent, butwithin specific domains, ur situations.
itis hypothesized thatindividual differences and patterns
of prucessing cues may by stable. Dudge propuses that
processing skills arc acquired in development and that
processing biases are acquired in experience. Bias refers
t the pattern of processing that vccurs under conditions
ofuncertamnty. A final hypothesis is that it may be possible
to modify these processing patterns through intervention.
These assumptions have guided a scrices of studies investi-
gating the basic hyputhesis that chronically aggressive
children are dr iantin their processing patterns at each
of the steps that have been proposed.
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Empirical Studies

In these studies® emanating from thie sodal informa-
tion processing model of competence, the subjects were
aggressive children (primarily boys, although some girls)
between the agesof 4 1,"2 and 12years, depending on the
study, as well asa matched group of comparison children
who were socially well-adapted. Two types of sumulus
situations were used, peer group entiy and provocatioln.
Typically, a child viewed a cartoon or a videotaped situ-
ationon aTV monitur. For example, one scenarioshowed
a child building a structure with blocks. In onc version, a
peer entered and knocked over the blocks in an angry fit.
In a second versiun, the peer accidentally bumped the
table and said “whoops” as the blocks were knoched vver.
Thesubjectwas asned tointerpret whathad happened and
why, i.e,, to interpret the peer’s intention. Although this
might seem a simple discrimination, young children var-
ied considerably in their responses.

In the first set of studies, Dudge examined children’s
judgmentsof peers’ intentions w.nder conditionsin which
the provocation was ambiguous. The results, which have
beewn frequently replicated, were that aggiessive children
made hostile attributions i ambiguous situations about
25% of the ume whereas nonaggressive childien made
hostile attributions about 17% of the time, i.e., aggiessive
children were about 50% more likely than nonaggressive
children to interpret the ambiguous provucation as a
hostile act. When children were asked how they would
respond, astrongrelation was found be.ween the interpre-
tation made and the behavioral 1esp unse accessed. Hos-
tileinterpretations led to aggressive 1espunses, and benign
interpretations led to nonaggressive 1espunses.  Since
aggressive children were morc likely than nonaggressive
children to make hostile interpretations, they were morc
likely to generate aggressive 1esponses.  However, even
when controlling fur the interpretation, the aggressive
group was slightly more likely than the nonaggressive
group to generate aggressive behavioral responses.  Al-
though the magnitude of effects was notJarge, there were
clearly two differences between the subject groups.  they
differed in the interpretations made, and, controlling for
theinterpretation, theydiffered in the responsesaccessed
or generated.

In another set of studies, Dodge examined the accuracy
of responses to actually hostile ur benigit cues. In inter-
preting hostile cues, both aggressive and nonaggressive
subjects were found to be highly accurate, with no signifi-
cant difference between the two groups, However, under

*Other researchers involved indude Cynthna Frame, Jue New-
man, Rubin Murphy, Kathy Buchbaum, Gregury Pettit, Mclissa
Brown, Cynthia McClasky, Dan Somberg, Joe Price, Janice
Brown, Zvi Strasberg, Nicki Crick, and Elizabeth Lemerise.
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the benign condition, when tlie provocateur was acting in
an accidental or prosocial manner, the nonaggressive
childien were found to be more accurate than the aggres-
sive childien, whose errors were primarily ones of pre-
sutned hostility. This hestile attnbutional bras was found in
ambiguous provocation drcumstances aswell as in tests of
accuracy of interpretation.

Next, Dodge controlled the interpretation step and
assessed 1esponse scarch patterns by asking children
“What could you do if this happened to your” In the
provocation domain, aggiessive childien were much more
likely than nonaggiessive children to geierate aggressive
responses rather than competent responses.

In studies of the response dedision step, children were
presented with possible respunses to various situations
and were ashed to evaluate those responses. For example,
i vne set of vignettes, childiren viewed avideo of child 1
at play with blocks, child 2 entered the room and wrecked
the block structure. Three possible responses were pre-
sented. InResponse A, child 1 asked “Hey, why didyoudo
thatz"—an asscrtive responsc. In Response B, child 1 said
“You wreched my tower, you jerk!” and threw a block at
child 2—an aggressive response. In Response C, child 1
cried—apassiverespunse. Subjectswere ashed to evaluate
each1espunse, and an endursementscore was generated.
Aggressive children wer e slightly more likely than nonag-
gressive children to cndorse both aggressine and passive
respolises, and tiaey were less likely to endorse assertive
responses.

In studies of the enactment stage, Dodge found that
aggressive children were not as shilled atenacting compe-
tent 1esponses as were nonaggressive children.

In summary, at each step, aggressive children are less
suphisticated in their processing and more biased in hos-
tile ways than ar¢ nonaggressive childien. The magnitude
of these findings in any vnie study, while statistically signifi-
cant, is slight and ultimately is not sufficienty informative
o derive interventions for aggressive children. Dodge has
proceeded with thisresearch in three directions to under-
stand why these findings are notgreater in magnitude and
what mechanisms might be vperative,

Aggregating Processing Differences

The model posits that prucessing is nultistage and that
acompetent respoise requires shillful processing atevery
step. Differences at any vne step may account for only a
small purtion of the variance in soually competent out-
comes, but a comprehensive assessment, within a single
domain, of all five processing steps and an aggregation of
those responses, in a multiple regression or discriminate
function analysis, might yield a nigher degree of discrimi-
nativn in predicting the likelilivod of aggiessive behavior.

To test this hypothesis in the group entry Jomain,
Dodge presented videotapes, which had been used in
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previous researcl,, tu aggiessive and nonaggiessive Jhild
subjects and assessed all five stages of processing, sepa-
rately and independently. The childien’s actual entny
performance in a group situation was also assessed and
rated on ascale of competenee, Dodge found a nuniba
of statistically significant corielations between processing
at several stages of the model and group entry success.
Again, findings werc of low-lesel magnitude, but when
aggregated ina multiple 1egiession analysis, unique incre-
mentswere found at several steps of the model. Across the
five stages of processing, a multiple correlation of .67 was
obtained, a highly significant result suggestive of the
impoi iance of processing v ariables in - predicting behay-
ior.

Dodge wanted to replicate these findings in the gioup
entry domain and to  extend than to the paviocation
domain. Thercfore, he conducted astudy inwhich agg: cs-
sive and nonaggiessive childicn were presented with stim-
aliin each of these domains. Processing measuies at cach
of the five steps and behavivral performance nicasures
were collected. When 1esults were aggregated, Dodge
found that group entry suceess could be predicted fiom
the group entry process measunes with rcasonable puwer
of amultiple correlation of .87. Likewise, the probability
of aggression in response to a provocation could be pre-
dicted from the provocation processing measures with a
multiple correlation of .75, These findings constitute a
replication of the first study and an extension to a second
domain, with afinding of cven stiunga puwer. Ingenaal,
the hypothesis is suppurted that there is a greate. predic-
tion of aggressive behav'oral 1esponses fion ain aggiega-
tion of processing measures than fiom any single measure.

Affect and Behavior

In understanding this perplexing problemn of ' -
magnitude effects, Dodge’s second research ditection s
been to examine affectasavariable thatmay moderate the
relation betw.en cognition and bechavior. The way achild
responds in the rclatively relaxed sctting of a laboratory
may not be predictive of that child’s behavior vn the
playground. Under civaumstances of atousal, ot appie-
hension, the accuracy of interpretation of aggiessive chil-
dren might deteriorate, and they might be morc likely to
engage in aggressive behavior as a function of incational
processing. Arclated question iswhether all vt vuly some
children are prone to the debilitating cffects of arousal.

To simulate what a child must feel on the playground
when a fightis likely to ensue, Dodge brought aggiessive
and nonaggressiv ¢ buys into the laburatory, had themiview
some of the same videotapes used in previous rescarch,
and asked them to interpret intentions of peers. Halfway
through the experiment, the experimenter left the room
and the sabject overheard, through a microphone and
audiomonitor, a supposcd conversation between the

experimenter and a child in the neat 1oom.  In this
comensation, the experimenter told the child that he
would be going into the 1oom to play with the subject-
child. The child refused, stating that they would not like
cachi other and would probably fight. The eaperimenter
then returned to the subject’s toony, told the subject that
another child was about to enter the room, buta.” 1the
subject to watch additional  videotapes while varting.
Thus, the experiment simulated the expectany of inter-
acting with pcerson the playground i a situation that may
or may not go well.

Under the relaxed state, nonaggiessive boys were
slightly more likely to be accurate in interpreting pecrs’
intentions in unambiguous sitnations than were aggres-
sive boys. A significant but low-magnitude effect was
found, similar to that found in previous studies. Following
the manipulation of atousal, there was no discernible
cffect un the accuracy of the nonaggiessine boys, but the
accutacy of the aggressive boys detenorated significantly.
Similar findings held for responses to ambiguous stimuli.
Under the relaned citcumstances, the  aggressive boys
were slightly more likely than the nonaggiessive buys to
intupiet an ambiguous provocation as being hostile.
Folluwing the manipulation, no discernible change oc-
cunted i the propottion of hostile interpretations made
by nonaggressive buys, but the aggiressine huys were signifi-
cantly more likely to assume that a pect was being hostile.
The aggressive buys were 1esorting to then hostile attiibu-
tivnal biases and doing  su in inaccurate ways. These
findings suggest that affedt, ot sume kind of  setting
vatiable, dues adversely affect the performance of at least
sume children but not other children.

Heterogeneity of Aggression

I a third 1escarch direction, Dudge and his colleagues
have hypothesized  that the magnitude of differences
between aggressive and nonaggiessive children  is not
gieat because the aggressive group 1s licterogencous.
Aggirossive children, for example, might differ in the kind
of aggiression that they display.  Reactive aggiession is an
angry 1espunse, usually i retaliation for sume perceived
provocation and filled with considerable emotion. Tnstre-
mental aggressionis a nou-angry, non-affect-charged use of
cocrcine behavior in the senvice of sume other vutcome.
Aspects of processing that lead to one kind of aggiession
might diffcr from those that lead to the other kind of ag-
gression.

Dodge and Joln Coic* have descloped a teacher rating
measun ¢ tu distinguisl between reactively aggressive and
insttumentally aggressive duldren. They  hypothesized

*Professor of Psychology, Ditke University.
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that these groups vught to differ in their patteins of
processing. A child who is inaccurate at 1cading others’
intentions and presunies hostility  ought to engage fic-
quently in reactive aggiession and become angry but
might not be likely to engage ficquently ininstiwmental
aggression. On the other hand, childien who evaluate
aggression as a positive sulution tu interpersonal prol-
lems vught to be more likely to use instiumental aggies-
sion in problem solving but might notbe likely tobe eme
angry or use reactive aggression.

Dodge has tested and supported oth parts of this
lypothesis. First, using the same videotapes, hie assessed
intention cue-detection accmacy in five groups of kil
dren: mstrumentally aggressive, 1cactively aggressive,
both instrumentally and 1cactively aggiessive, nonaggies-
sive rejected and average childien. Trae to the hypothe-
sis, the two groups of 1eactive aggressive childienwere less
accuate than the other groups who cither displayed
another tipe of aggression ol were not aggressive at all.
For responses to the ambiguous cues, the same kinds of
patterus vere found: the twogroups of reactive aggressive
children were highlylikely to inake a hostile interpretation
(70 t0 80% of the time), compared with much lower per-
centages l'onf' the other three groups. Second, Dodge and
Nicki Crick found that when asked to evaluate the out-
comes of behaving aggiessively, the two instiwmnentally
aggressive gioups predicted positive outeutiies, whercas
the three other groups did not. Thus, s a 1esult of
subtyping the aggi essive groups, processing patteris were
found to 1elate to aggression to a lager degree thean had
been found previously.

Clinical Implications

In summary, aggiessive chiidien are deficient in pro-
cessing atall five stages of the sodial information process
ing model. The magnitude of individuwal cffects is gener-
ally low. There seems to be vatiation actoss childien, ¢.g.,
some aggiessive hildien are defidient in representation
of peer. intentions, whareasother childien are deviantin
the responses genctated. Thare ac also variations aciuss
situations, e.g., some children are defidient ingroup cuty
situations and others in provocation sitwations. There are
also rariations  aciuss the affective setting, undar affee
tively arousing circumstanees, deficiendics may be greata
thanin relaxed chanmstances. Impuoitantly, there seenss
to be astrung relation between these patterns of process
ing and patterns  of aggiessive behaviot when all five
processing stages are assessed.

Inview of these findings, Dudge propuscs the following
stage model fur assessing processing patterns i aggiessive

childien in a dlinical setting. (A) Identify the aggressine
child.  (B) Identify those areas in which this particular
cliild displays aggiessive behavion, ¢.g., group entry, 1e-
spollse {0 provocdtion, a situation that atouses emotion.
Howeva one defines the evinonmental variables, one
wmust desaibe the setting in which this child’s aggressive
behavion is occiniing. (C) Once the problematic setting is
defined, a dinician must evaluate the child’s typical
pattcins of processing infotmation in that sctting. Using
the sucialinforation processing imodel, a clinician would
cvaluate whether processing patteins are shillful, compe-
tent, o1 deviant at each of the five stages. A child-unique
profile would 1esult that wentifies problem areas for a
paticulat child, e.g., intaipreting peet’s intentions m
provoddtion situations.  That same child may also have
problamsinevaluating the consequences of acting aggi cs-
sively ingroup sitations. Dodge’siescarch shows that this
profile will disciininate atleast 90% of aggiessive childien
fiom nonaggiessne childien. Thus, it is putentially a
ponetful model for intenention, vt at least a guide to
focus intervention.

Origins of Aggressive Behavior

Dudge and Gregony Pettit™ have conducted a pilot in-
vestigation of the 1clations among famly experiences,
social information processing patterns, and  socially ag-
gressive behavior in a sample of 36 highly aggiessne 3-
year-uld  dildien fiom lowa sudoeconomic dass back-
grounds. They wanted to explore a simple proposed
model of the socialization of patterns of aggressive behav-
ior; thatis, that sowme set of carly experiences with family
or peersis related to later patterns of social behavior. For
example, in studies of violent children in North Carolina,
asatple of 1500 childien, ovar 70% were found to have
Liistorics of child abuse, neglect, o1 grossly poot parenting.
The finding of 4 1clation between aggression and carly
family expericnce is not new, but added to tin this work
is the hypothesis that a child emeiges fiomn catly family
exparicnee teady for the sodal world, anmed with a set of
Patterns of processing sodial information, and that those
Processing patterns result in a ttansfer of aggiession to
ucw settings. Inthis pilotstudy, two aspects of caily fannly
wapeticnees were exanined, the quantity and quality of
cxpeticnices  with peets that mothers provided to thei
children, and mothers’ endorsanent of the use of aggies-
sion. With tespect to the amount and quality of exposune
to peets, it was found that 1¢jected aggiessive childien
received significantly lower scores than the average and
pupular childien, suggesting that mothers of childien
who hecame aggressive had notattended to exposing then

¥ Rescarch Assistant, Vanderbilt Uniy ersity.
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children to peers in high quality ways. With respect to
mothers’ endorsenient of child  aggiession, significant
differences were found in that the rejected aggressive
children’s mothers endorsed aggression as ¢ solution to
interpersonal problems more than did mothers of average
or popular children. True to the hypothesis, the child’s
social problem solving skills mediated this relation be-
tween maternal behavior and child outcomes. The find-
ings supported the hypotheses that early experiences and
parcental values and behavior are importantin sodializing
children, and that children’s social cogrutne paiterns
mediate aspects of this relation.  The.e hypotheses are
now being tested mcie thoroughly in a longitudinal
study* that will follow 600 children, from 4 to 6 years of
age, as they begin formal schooling. Children have been
selected from thieegeographicsites (Nashville, Knoxville,
and Bloomington) and represent diverse socioecconomic
and racial backgrounds. Measures of early family experi-
cnces indude a developmental history, interview assess-
ments of parenting practices andvalues, and directobset-
vations of teaching and socializing cvents in the home.
Assessments of children’s characteristic patterns of pro-
cessing social information and evaluations and observa-
tions of children’s peer relations and aggressive behavior
in school will be collected yearly. Two major questions are
being investigated: whether patterns of deviant informa-
tiun processing are predictive of later aggi essive behavion,
and whether carly family experiences (e.g., madequate
parcuting patterns, early trauma) predispuse a child to
develop deviant patterns of information processing.

The long-term gual of Dudge’s 1esearch progrant is 1o
Jevelop interventions to teach children social informa-

*Co-principal investigators in this NIMH-sponsored research
{Grant No. 42498) arc John E. Bates, Professor of Psychology,
Indiana University, and Gregory Peutit.

tion processing skills that will promote  nonaggressive
belavior and will prevent children from falling into pat-
teins of academic failure, delinquengy, and vivlence.
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