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Abstract 

Theoretical Background 

The study investigated whether aggressive children display a bias towards hostility in facial 

affect recognition. To extend findings of Nasby, Hayden and DePaulo (1980), the study 

included a community sample of children, a group of control children, a measure of overall 

psychopathology, a control condition of facial recognition and response alternatives of 

specific facial affect. Further, the study explored aspects of cognitive processing 

(interpretation deficit and inhibition deficit) that might be related to such a bias. According to 

Crick and Dodge’s (1994) reformulated model of social information processing (SIP), the 

study examined whether SIP patterns among aggressive children are exacerbated under 

conditions stimulating preemptive processing (negative affect and reduced encoding time). 

Hypotheses 

It was hypothesized that a tendency among aggressive children to overattribute hostile affect 

would reflect a bias rather than enhanced performance to detect true instances of hostility. It 

was examined whether they display an interpretation or an inhibition deficit. It was 

hypothesized that their SIP patterns are exacerbated under conditions of negative affect and 

reduced encoding time. 

Method 

Children aged 8-12 (total N = 60) participated in a computer game in which the task was to 

decide, which facial affect is displayed. Stimuli varied in four basic negative facial affect 

expressions and a neutral expression and were presented in a first trial for 100 ms and in a 

second trial for 500 ms. Children conducted the task under conditions of high or low room 

temperature, referred to as conditions of negative or more positive affect. Dependent 

measures were response frequencies and response time. 
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Results 

Findings suggest that aggressive children exhibit a bias towards hostility in facial affect 

recognition, which is related to an inhibition deficit among these children. Conditions of 

negative affect appear to exacerbate this bias in aggressive children, but to also produce such 

a bias in control children. Aggressive children display an enhanced performance to detect 

hostility when conditions stimulating preemptive processing effect SIP in an interactive 

fashion.  

Conclusions 

Findings are consistent with theories of SIP in aggressive children and state-dependent 

aggression. 
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RECOGNITION OF FACIAL AFFECT: 

BIAS TOWARDS HOSTILITY IN AGGRESSIVE CHILDREN  

 

Aggressive Behavior in Children 

Aggressive behavior has been defined as “a response that delivers noxious stimuli to 

another organism” (Buss, 1961, as cited in Björkqvist, 1997) and that is intended to hurt or 

harm others (Berkowitz, 1993). This broad definition embraces a human behavior that is 

displayed by all children and evaluations of children’s behavior with respect to this feature 

inevitably produce a continuum of aggression (see Eron, 1997). Thus, being neither an illness 

nor something a child either has or does not have, the phenomenon of aggression in and of 

itself is not necessarily for concern. Of interest is frequent or pronounced aggressive behavior 

exhibited by children scoring towards the high end of the aggression continuum.  

In this range, aggressive behavior is part of the symptom pattern for several types of 

child psychopathology listed in the American Psychiatric Association’s (1994) Diagnostic 

and Statistical Manual of Mental Disorders (4th edition; DSM-IV), including oppositional 

defiant disorder and conduct disorder, and may be associated with posttraumatic stress 

disorder and mood disorders. Regarding children’s social adjustment, aggressive behavior is 

a major cause of peer rejection throughout childhood and adolescence (Coie,  

Dodge, & Kupersmidt, 1990) which, in turn, may lead to later victimization (Schwartz, 

McFadyen-Ketchum, Dodge, Pettit, & Bates, (1999) or greater involvement with antisocial 

peers in early adolescence (Laird, Jordan, Dodge, Pettit, & Bates, 2001). Further, it is 

consistently predictive of future serious antisocial behavior (see Huesmann & Eron, 1992; 

Huesmann, Eron, Lefkowitz, & Walder, 1984; Olweus, 1979) and longitudinal studies have 

demonstrated that it is related to the development of other negative behavior patterns, 

including substance abuse, criminality, and other mental health difficulties (e. g., Coie, 
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Lochman, Terry, & Hyman, 1992). These maladaptive patterns are extremely costly to 

society in terms of damaged property and disruption of normal patterns of living. In response, 

a large body of research and a magnitude of intervention programs aim to counter these 

problems. 

In contrast to these efforts, serious forms of antisocial behavior appear to be highly 

resistant to change and few interventions consistently have been found to be reliably effective 

(see Kazdin, 1987). It is one of the clearest findings concerning aggressive behavior that it 

often is a persistent and stable behavior pattern (e. g., Deater-Deckard, Dodge,  

Bates, & Pettit, 1998; Olweus, 1979). Epidemiological and developmental studies have found 

aggressive behavior to be highly stable beginning as early as age 2 (Olweus, 1979) and it has 

been found that by age 6, children have adopted characteristic patterns of aggressive behavior 

that are noticeable across various interpersonal situations (Parke & Slaby, 1983). Cummings, 

Iannotti, and Zahn-Waxler (1989), who analyzed observational data to evaluate aggression, 

reported the stability of physical aggression from ages 2 to 5 to be high as .76 for boys.  

Given the early onset of this pattern of behavior in development, its relative stability 

once established, accompanied by a lack of treatment efficacy in working with older children 

and adults, there has been an increasing emphasis on identifying antecedents of such behavior 

and on early prevention and intervention (see Dodge, 2000). Because child behavior has been 

in existence for only some years and children are engaged in a developmental process that 

enables them to learn new ways of coping more readily than adults, children might be more 

malleable to explore alternative coping mechanisms than adults with longstanding personality 

characteristics. Effective preventions and interventions with aggressive children are based on 

our understanding of the relevant difficulties of these children. Therefore, theoretical models 

were constructed to conceptualize the origins of aggressive behavior. 
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Theories of Aggressive Behavior 

The history of psychology has witnessed three main theories about the origin of 

aggressive behavior: Proponents of the instinct theory claimed aggressive behavior to reflect 

an instinctual and an innate drive towards aggression in humans as well as animals (see Eron, 

1997). In the years of 1930 to 1940, Dollard, Doob, Miller, Mowrer, and Sears (as cited in 

Eron, 1997), a group of psychologists who were essentially behaviorists, aimed to translate 

the instinct theory into more objective behavioral terms that could be put to empirical tests. 

While these researchers did not deny a biological basis of aggressive behavior, they proposed 

that a substantial learning component is associated with this response. On their premise that 

when people become frustrated, they respond aggressively, this frustration-aggression model 

was the first major attempt by psychologists to understand the development of aggressive 

behavior on the basis of learning principles and observable behavior.  

A different route away from frustration-aggression theory was taken during the 1970s 

by researchers like Bandura, Berkowitz, Patterson, and Eron, Walder, and Lefkowitz (as cited 

in Guerra, Eron, Tolan, & Acker, 1997). Placing greater emphasis on external environmental 

cues as elicitors of aggression than on inherent drive factors, researchers began to understand 

aggression in terms of stimuli, reinforcements, and punishments. For example, the main 

proponent of these social learning models of aggression, Albert Bandura (as cited in Eron, 

1997), suggested aggressive behavior to be learned and maintained through environmental 

experiences, and he proposed that reinforcement contingencies and punishment control the 

learning of any new behaviors, including aggressive behavior. Because the research findings 

of Eron, Walder, and Lefkowitz (as cited in Eron, 1997) did not support a straight social 

learning model, researchers began to reinterpret results from a different theoretical 

standpoint. Bandura (as cited in Eron, 1997) expanded his social learning theory of 

aggression by including internal, cognitive factors to account for aggressive behavior and its 
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stability. He concluded that behavior is guided by the cognitive evaluation of events taking 

place in a person’s environment and by how competent this person feels in responding 

flexible to these events. 

Building on the merits of both the frustration-aggression theory and the social 

learning model, more recent authors (Berkowitz, 1989; Dodge, 1980; Huesmann & Eron, 

1984) have focused on the role that cognitions play in childhood psychopathology and 

problem behavior. In his frustration-aggression model, Berkowitz emphasized the importance 

of enduring cognitive associations in explaining stable aggressive behavior. He argued that 

environmental cues do not trigger aggressive behavior automatically. Rather, individuals 

make a cognitive appraisal of the event, and the meaning given to the event will determine its 

cue properties and thereby control its ability to elicit aggressive behavior. For example, a 

frustrating social stimulus is a cue for an aggressive response only if an individual attributes 

hostile intent to the stimulus person (Berkowitz, 1977). A developmental perspective on the 

formation and maintenance of aggressive behaviors has been described in Huesmann’s (1988, 

1998; Huesmann & Eron, 1984) cognitive-behavioral information processing model. A child 

is viewed as a processor of information who develops programs or scripts to guide social 

behavior. Consequently, an aggressive child is one who has developed many aggressive 

scripts and few prosocial ones and an aggressive response is essentially a product of 

judgment operators ineffectively modified by online cognition. These concepts can best be 

described as cognitive-behavioral approaches - they have differed in terms of exactly what is 

learned, but they all agree that cognitions play a key role in maintaining or in changing 

behavior over time and across situations (see Eron, 1997). Thus, atypical or problematic 

responses to a situation are hypothesized to result from biased or inaccurate cognitive 

appraisals of the situation.  
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In an effort to understand how these inaccuracies or biases in cognitive processing 

relate to problem behaviors, social information processing (SIP) theorists like Dodge (1986), 

Huesmann (1988, 1998), Rubin and Krasnor (1986; Rubin, Bream, & Krasnor, 1991) have 

borrowed from a diverse body of theories and findings in cognitive, social and personality 

psychology. They integrated these concepts into comprehensive models of sequential mental 

actions that mediate the relation between a social cue and competent responding. They argued 

that transgressions from normative information processing can take place at any step in a 

sequential process and can take the form of either distortions or deficits. The particulars of 

the transgressions and the points in processing at which they occur are hypothesized to 

distinguish one form of psychopathology from another (see Quiggle, Garber, Panak, and 

Dodge, 1992). Currently, most psychologists are using these concepts to understand the 

causes, prevention, and amelioration of aggressive behavior. 

 

Social Information Processing in Aggressive Children 

Much of the recent research on the SIP mechanisms underlying aggressive behavior 

has been guided by the SIP model initially constructed by Dodge (1986) and later 

reformulated by Crick and Dodge (1994). According to various versions of this model (also 

see Dodge & Crick, 1990; Dodge, Pettit, McClaskey, & Brown, 1986), individuals’ set of 

biologically limited capabilities and database of memories of their past social experiences 

determine how they approach a certain social situation. For example, Weiss, Dodge, Bates, 

and Pettit (1992) demonstrated that early exposure to harsh discipline was predictive of stable 

individual differences in aggressive behavior and Nix et al. (1999) found mothers' hostile 

attribution tendencies to predict children's future externalizing behavior problems mediated 

by mothers' harsh discipline practices.  
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It has been hypothesized that the mechanism through which early socialization 

experiences exert an impact on later conduct problems is the mediating influence of acquired 

aggressogenic cognitive schemata. The latter are latent structures presumably incorporating 

meaningful generalizations of past experiences in long-term memory. In a study of 

Stromquist and Strauman (1991), for example, children described peers in their own words. 

Aggressive children employed enriched aggression related schemata and social constructs 

compared to other children. These structures provide individuals with cognitive heuristics 

that simplify processing of complex social situations. Because human cognition is biased 

toward the preservation of such structures, children may encode, store, and interpret social 

stimuli in a manner consistent with their existing schemata (Crick & Dodge, 1994), which, in 

turn, may lead to behaviors that follow from these processing patterns.  

Whereas latent knowledge structures influence behavior on a more distal level, 

sequential information processing steps are presumed to be the proximal mechanisms 

underlying children’s social behavior (see Dodge & Schwartz, 1997). Results of a 

longitudinal study by Burks, Laird, Dodge, Pettit, and Bates (1999) supported the hypotheses 

that hostile knowledge structures will lead children to display biased patterns of aggressive 

SIP and, in turn, to behave in chronically aggressive ways. Using structural equation 

modeling analyses, Zelli et al. (1999) showed that the relation between aggression beliefs and 

later aggressive behavior was substantially accounted for by the intervening effects of deviant 

information processing on aggression. Thus, following the input of a set of social cues from 

the environment, a specific behavioral response emerges according to these steps of cognitive 

and emotional processing of the particular situation. The processing steps occur in real-time 

and generally outside conscious awareness, except in highly novel or complex situations. The 

steps of the reformulated model include (1) encoding of external and internal cues,  

(2) interpretation of those cues, (3) clarification of goals, (4) response access or construction, 
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(5) response decision, and (6) behavioral enactment. Competent SIP will usually result in 

adaptive social behavior. Problematic behavior and emotional difficulties are hypothesized to 

arise from biased, inaccurate, or ineffective SIP. 

These SIP patterns have been found to become relatively stable across time during the 

early elementary school years (Dodge, Pettit, Bates, & Valente, 1995) and are suggested to 

guide behavior as acquired trait-like characteristics within a broad range of social situations. 

Studies have determined that processing patterns at each stage provide unique increments in 

the probability of aggressive behavior, so that the various aspects of processing are 

considered to operate relatively independently on a child’s behavior. A comprehensive 

assessment of the specific processing components yielded a stronger prediction of the 

likelihood of aggressive behavior, both concurrently (Dodge et al., 1986; Slaby & Guerra, 

1988) and prospectively (Dodge et al., 1995; Weiss et al., 1992), than assessment of global 

constructs used in prior work. According to Slaby and Guerra (1988), profiles of processing 

patterns accounted for over 80 % of the variance in aggressive behavior among adolescents. 

A more modest level of association was reported by Dodge and Price (1994), but they 

nonetheless demonstrated that single aspects of processing patterns contributed to increments 

in the prediction of social behavior. Dodge et al. (1995) showed that one third of the effect of 

early physical harm on later conduct problems was mediated through acquired processing 

patterns involving encoding errors, attributional biases, aggressive response generation, and 

positive evaluations of the outcomes of aggression. 

In summary, the model suggests that stable propensities to engage in maladaptive 

behavior occur as a function of underlying distortions or deficits in the SIP system that may 

affect any of the SIP steps. Recent findings by Dodge, Laird, Lochman, and Zelli (2002) 

support the within-construct internal consistency, cross-construct discrimination, and 

multidimensionality of SIP patterns, and their relevance in predicting children’s aggressive 
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behavior. Thus, the model serves as an important guide for those engaged in intervention with 

aggressive children, because it describes specific processes that can be taught to children. 

Additionally, it serves an organizational function for aggression research by describing 

linkages among several aspects of SIP.  

 

Attributions of Intent 

Substantial evidence has accumulated in the past decades indicating that aggressive 

children do, in fact, have identifiable distortions and deficiencies at each of these processing 

steps. At least two general SIP patterns that involve processing at the interpretation step of 

the previously described model have been found to characterize aggressive children. The 

focus of the reported study and therefore of the following discussion is on linkages between 

aggression and specific deficits or biases in processing at this stage of children’s SIP. 

At this second stage of processing, following encoding of the situation, a meaning is 

given to social cues (see Dodge & Schwartz, 1997). Guided by previous experience (e. g., in 

the form of social schemata, scripts, and social knowledge), cues are matched to the possible 

interpretations available in memory or a novel interpretation is generated through 

individually acquired decision rules. A filtered, personalized mental representation of the 

situational cues, i. e. a meaningful abstraction of the situation instead of untransformed 

sensory input, is created and stored in long-term memory. 

Attempts to assign meaning to the encoded cues may involve a number of 

independent processes including causal analysis of the represented events, inferences of the 

motive and intents of the involved actors, and inferences on the meaning of the event for the 

self and others. According to Dodge (1991), one of the most important interpretations to be 

made is that of malevolent versus benign intent on the part of a peer provocateur. Crick and 

Dodge’s (1994) model of SIP suggests that biases and errors in interpreting the intent of a 
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peer may play a significant role in motivating children’s inappropriate selection of aggressive 

behavioral responses.  

 

Hostile Attributional Bias 

Consider the case of a child, who has been frequently victimized by others before, 

being tripped by a peer (see Dodge & Schwartz, 1997). In order to respond to this event, the 

child might attend to relevant social cues like his peer’s facial expression as well as other 

elements of the social context. The demands of real time and interpersonal interaction require 

that some interpretations be made quickly. If information is not sufficiently encoded to allow 

an interpretation, default interpretations are made. Thus, using its prior interpretations of 

these cues in situations in which the child was victimized (e. g. “Others are mean!”), this 

child attributes the act to the peer’s hostile intentions rather than to accidental circumstances. 

The child who believes now that the other has harmed it on purpose is likely to respond to the 

provocateur in an aggressive, retaliatory manner. 

Dodge (1980) proposed a cyclical relationship between such attributions of hostile 

intent and aggressive behavior. When an ambiguously-motivated action is attributed to the 

peer’s hostile intentions, this attribution, in turn, may confirm an aggressive children’s 

general image of peers as being hostile towards them and may increase the likelihood of 

interpreting future harmful behaviors as negatively intended. Additionally, an aggressive 

response, serving as retaliation or defense, may motivate peers to aggress back, confirming 

for the aggressive children that others are purposely harming them. Thus, aggressive children 

attribute malicious intent to peer provocateurs more often than do other children, even when 

peers do not mean such intent. Nasby, Hayden, and DePaulo (1980) labeled this tendency 

toward excessively inferring that others have acted toward them with purposive, hostile 

intentions in response to ambiguous provocations a hostile attributional bias. 
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Children’s attributions about peers’ intent in social situations are one of the most 

widely studied components of SIP particularly for aggressive children (see Crick & Dodge, 

1994). Dodge and colleagues (e. g., Dodge, 1980; Dodge & Frame, 1982; Dodge & Newman, 

1981) conducted much of this research in the 1980’s. In this work, use of the hypothetical 

situation method has been a dominant feature. Various hypothetical social situations are 

presented to children, typically in the form of illustrated vignettes or videotaped stimuli of 

confederates acting out the situation. Most commonly, ambiguous provocation vignettes in 

which the protagonist performs with ambiguous intentions some potentially provoking act 

that has negative consequences for the perceiver are included. For example, children are told 

to imagine that a peer bumps into them and they fall in the mud. Following presentation of 

the stimuli, the social cognitive task involves interpreting social cues and using those cues to 

infer the motives of others (i. e., determining whether peers are acting with benign or hostile 

intent). An advantage is that social stimuli can be selected according to their presumed or 

empirically derived relevance to social adaptation to peers and lead to highly situation-

specific responses (see Dodge, McClaskey, & Feldman, 1985; Guerra & Slaby, 1989). The 

approach suffers from the potential limitation that it focuses primarily on conscious cognitive 

processes and solely on attributions of intent. The main goal of the study reported here, was 

to address these limitations, as will be discussed later in detail. Despite these difficulties, 

much has been learned from investigation of the social cognitive correlates of aggression. We 

now briefly summarize research findings in this area.  

The essence of the hypothesis of inappropriate aggression by Dodge (1980) is that 

chronic child maltreatment may lead a child to develop working models of the social world 

(identified within the SIP model as latent knowledge structures) as a hostile place, which, in 

turn, may lead a child to be perceptually ready to overattribute hostile intentions to peers, 

even in circumstances in which a hostile attribution is not warranted. Following these 
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hypotheses, Dodge (1980) in his original attributional study exposed aggressive and 

nonaggressive boys to a frustrating outcome, instigated by an ambiguously intentioned peer. 

In response to the ambiguous provocation, aggressive boys demonstrated a bias toward 

attributing a hostile intention to the peer 50% more often than did nonaggressive boys. This 

attributional bias directly mediated retaliatory aggressive behavior of boys. Thus, it seems 

likely that hostile attributional biases antecede and causally contribute to eventual aggressive 

behavior patterns and peer status.  

Quiggle et al. (1992) found that aggressive children, who demonstrated a hostile 

attributional bias, were relatively more likely to report that they would engage in aggressive 

behavior and would find it easy to aggress, and showed a tendency toward evaluating 

aggressive behavior more favorably than did their nonaggressive peers. Rabiner and Coie 

(1989) conducted an even stronger test of the hypothesized causal path between hostile 

attributional bias and behavioral outcome. They experimentally manipulated children’s 

expectations regarding peer’s intent and found that these expectations contributed 

significantly to subsequent peer acceptance of that child. Examining the relative contribution 

of processing variables explaining aggressive behavior, attribution of intent was found to be 

an independent, significant predictor of self-reported aggressive behavior (Erdley, 1996). 

Interestingly, when investigating factors that might influence aggressive, low-accepted boys’ 

tendency to attribute hostile intent, Dodge and Frame (1982) found that whereas these 

children tended to believe that the protagonist had purposely caused harm when the negative 

actions or outcomes were directed at them, they did not attribute hostility when another peer 

was the victim of provocation. The authors suggest that these children have a paranoid view 

of others rather than a cynical view, since they seem to think that peers act with hostile intent 

specifically toward them, but not generally toward other people. 
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Numerous researchers have replicated the finding that aggressive children exhibit 

hostile attributional biases in response to ambiguous provocation situations. Investigators 

have described linkages between such a bias and aggressive behavior in kindergarten and 

school age children (e. g., Dodge, 1980; Dodge & Frame, 1982; Dodge & Tomlin, 1987; 

Feldman & Dodge, 1987; Katsurada & Sugawara, 1998; Quiggle et al., 1992; Waas, 1988). A 

few studies have sought to extend the construct of hostile attributional bias to adolescents (e. 

g., Graham, Hudley, & Williams, 1992; Wyatt & Haskett, 2001) and adults (Epps & Kendall, 

1995). Several studies have been conducted with clinical samples, demonstrating that the 

tendency to attribute hostile intent to peers applies to clinically referred children with conduct 

problems (Webster-Stratton, & Lindsay, 1999), aggressive boys in a residential treatment 

center (Nasby et al., 1980) and to hyperactive-aggressive children from a child psychiatry 

outpatient clinic (Milich & Dodge, 1984). Research studies on violent delinquents in 

correctional facilities have found that these individuals display hostile attributional biases as 

well (Dodge, Price, Bachorowski, & Newman, 1990; Slaby & Guerra, 1988). Moreover, 

children of both genders, aggressive boys (Bickett, Milich, & Brown, 1996; Guerra & Slaby, 

1989; Waas, 1988) as well as girls (Feldman & Dodge, 1987; Steinberg & Dodge, 1983), 

tend to define an interpersonal problem in hostile terms more frequently than nonaggressive 

youngsters. Crick (1995) reported a hostile attributional bias in relationally aggressive 

children (compared to overtly aggressive children), as well. Hostile attributional biases 

increase the probability of aggressive responding for ambiguous and benign stimuli (Dodge, 

Murphy, & Buchsbaum, 1984) and aggressive children demonstrate these biases in response 

to hypothetical vignettes (Dodge, 1980) and live dyadic interactions (Lochman, 1987; 

Lochman & Dodge, 1998; Steinberg & Dodge, 1983). The latter finding provides evidence 

for the ecological validity of hostile intent attributions in aggressive children. 
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Intention-Cue Detection Accuracy 

Whereas a hostile attributional bias represents a distortion in SIP, rather than a deficit, 

it is hypothesized that an interpretation deficit, that is a deficit in accurately detecting others 

intentions, may be related to the display of aggressive behavioral responses as well. 

Therefore, intention-cue detection accuracy among aggressive children has been subjected to 

empirical scrutiny. In contrast to studies of hostile attributional biases, these studies measure 

children’s ability to detect accurately social cues that convey information about peers’ intent. 

Thus, hypothetical situations in which the provocations depicted were clearly prosocial, 

hostile, or accidental (as opposed to ambiguous, as in previous studies) were presented.  

Intention-cue detection deficiencies were demonstrated for rejected or aggressive 

children (Dodge et al., 1984; Dodge et al., 1986; Dodge & Somberg, 1987), incarcerated 

adolescents with aggression problems (Dodge, Asher, & Parkhurst, 1989), and reactive 

aggressive boys (Dodge & Coie, 1987). More specifically, aggressive children displayed 

relative deficits in accurately interpreting peers’ accidental or prosocial intentions, but no 

deficits in accurately interpreting hostile intentions. Evidence indicated that the apparent 

intention-cue detection deficits of socially maladjusted children could not be accounted for by 

deficits in general, nonsocial information processing or in verbal capacity (Dodge et al., 

1984). Further, their errors in interpretations were ones of presumed hostility, that is, they 

interpreted peer’s behavior as hostile when it was not necessarily so. Children were likely to 

generate aggressive behavioral responses only when they interpreted the provocation as 

hostile.  

With regard to the SIP model, sufficient evidence exists to support our understanding 

of the processing dysfunctions in aggressive children regarding interpretation of intent. In 

order to develop effective training programs, we suggest gaining a better understanding of 

further specific aspects within social situations that are processed incorrectly by aggressive 
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children. In the social realm, McFall and Dodge (1982) noted not only the importance of 

skills in interpreting other’s intent, but also other’s affect. The main goal of this study was to 

investigate whether this latter aspect is associated with biases and deficits in SIP among 

aggressive children. 

 

Recognition of Facial Affect 

Regarding social cues of affect, facial expressions provide important information on 

the qualitative, affective meaning of social interactions. Early theorists in this field of study, 

such as Tomkins (as cited in Masters, Felleman, & Barden, 1981) and Izard (1971), have 

maintained that facial expression can be viewed as synonymous with affect and as an integral 

part of the emotional process itself. A view, that has become a central issue for more recent 

researchers such as Ekman (1993), whose research findings suggest a high degree of 

coherence between facial expression and emotional experience (e. g., Rosenberg & Ekman, 

1997). Accordingly, a tendency that is innate (or learned early in infancy) is to attend to 

information of human facial expression over other kinds of affective cues (see Walden, 1991; 

Walker-Andrews & Dickson, 1997). Numerous studies demonstrated the potency of the 

human face as a stimulus for arousing prolonged selective attention and evoking affective 

responses (see Benton, 1980).  

Holding that the ability to interpret facial expression of affect is an important adaptive 

skill necessary for adequate social functioning, one would expect individuals who lack this 

skill to be less socially competent. Therefore, the study of facial affect recognition in 

aggressive children may provide information regarding their interpersonal functioning. Given 

Dodge’s (1986) model of social information processing and the pivotal role of facial affect 

expression in interpersonal contexts, aggressive children may exhibit biases and deficits in 

labeling other’s facial expressions of affect similar to those reported in interpreting other’s 



Recognition of Facial Affect     17    

intent. Accordingly, our goal in this study was to determine whether aggression in children is 

related to a bias towards hostility or a deficit in recognition of facial affect. 

To date, few studies have sought to extend the construct of deficits in cue-detection 

and a hostile attributional bias in interpreting others intent to the area of facial affect 

recognition among aggressive participants. A rather recent study by Cadesky, Mota, Lewis, 

and Schachar (2000) supports the notion that children with aggressive behavior problems 

display a bias towards hostility and a deficit in interpreting affective cues from pictures of 

facial expressions. Investigating children with attention-deficit / hyperactivity disorder, 

conduct problems, or both disorders, as well as a group of control children, they found 

children with conduct problems to be less accurate at interpreting facial affect cues than 

children of the control group. They were also significantly more likely to misinterpret facial 

affect cues as anger compared to children of the other groups, supporting the specificity of a 

bias towards hostility among children with conduct problems compared to children with 

attention-deficit / hyperactivity disorder. Apart from this study recent research on deficits and 

biases in facial affect recognition has focused on alternative groups of patients, for example 

diagnosed with schizophrenia (e. g., Edwards, Pattison, Jackson, & Wales, 2001), or more 

specifically groups of children, for example diagnosed with social phobia (e. g., Simonian, 

Beidel, Turner, Berkes, & Long, 2001).  

Thus, this study is based on the following few works on deficits and biases in facial 

affect recognition in aggressive participants. Nasby et al. (1980) reported two studies with 

aggressive and nonaggressive emotionally disturbed adolescent boys. Both studies yielded 

evidence that aggressive boys exhibit a bias in labeling photographs of adult facial affect 

expressions, with the content of those labels oriented toward negative affect and attributing 

intent to dominate. This was true whether the boys chose from experimenter-derived labels, 

or created their own. Two aspects that limit conclusiveness of this study require attention. All 
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participants (aggressive, as well as less aggressive) were emotionally disturbed, 

institutionalized boys. As pointed out by the authors, it was not explicitly assessed whether 

some other third variable (e. g., global psychopathology) may have mediated the relationship 

between aggression and a bias towards hostility. Further, the study lacked a control group of 

normal, non-institutionalized children.  

Including a control group of normal children (i. e., not psychiatrically disturbed), 

Walker (1981) compared recognition abilities in schizophrenic, anxious-depressed, and 

unsocialized-aggressive children. Participants were asked to associate photographs of facial 

affect expressions with a printed affect label. The group of unsocialized-aggressive children 

neither differed in their accuracy of labeling facial expressions of affect nor in their error 

patterns from a group of non-disturbed control children. Thus, the author concluded that the 

behavioral problems of these children could not be explained by an impairment in their 

ability to label facial expressions of affect.  

Also, results of Walz and Benson (1996) did not support the hypothesis that facial 

affect labeling is more difficult for aggressive participants than for nonaggressive peers. The 

more interesting result of this study was the difference between aggressive and nonaggressive 

participants with respect to the types of errors made. Pictures of Facial Affect by Ekman and 

Friesen (as cited in Walz & Benson, 1996) depicting happiness, sadness, anger, fear, surprise 

and disgust were shown for ten seconds to mentally retarded aggressive and nonaggressive 

men. Aggressive men mislabeled expressions as angry or sad more often than nonaggressive 

men did. Specifically, aggressive men were most likely to state that a face was expressing 

anger when they were uncertain of the affect displayed, suggesting a bias towards hostility 

among them.  

Further, Toner and Gates (1985) investigated the relationship between personality 

factors and recognition of specific affect expressions (happiness, sadness, fear, anger, 
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surprise, disgust and a neutral expression). The extent to which participants failed to 

recognize facial affect expressions of anger correlated significantly in a negative direction 

with the personality factor of aggression in male participants. These data showed that 

aggressive males detected true instances of facial anger expressions more often than less 

aggressive males. 

Whereas the findings of Walker (1981) yielded no evidence for a group difference 

between unsocialized-aggressive and normal children in their error patterns of affect labeling, 

results of Nasby et al. (1980) and Walz and Benson (1996) were consistent with Dodge’s 

(1993) model of SIP, suggesting a bias towards hostility among aggressive participants. This 

inconsistency of findings may arise from different definitions of error patterns. Walker 

(1981) analyzed error patterns by tabulating the proportion of mislabeling a positive or 

neutral affect as a negative affect. Thus, this study assessed effects on a dimension of 

affective valence. Nasby et al. (1980) argued that hostility differs from other negative 

affective states, like for example sadness, in terms of dominance and submission. It appeared 

crucial to the authors to assess not only the degree of positivity of the social stimuli and 

response alternatives, but also the degree of dominance in order to determine whether the 

appraisals of aggressive children differ from those of less aggressive children in terms of a 

marked bias to infer hostility. Accordingly, a hostile attributional bias would involve the 

endorsement of incorrect negative-dominant response alternatives. By crossing the bipolar 

dimensions of positivity-negativity and dominance-submission, Nasby et al. (1980) created 

the affectively charged interpersonal situations and response alternatives in their study. 

Aggression was significantly associated with a specific attributional bias to endorse negative-

dominant interpretations of social stimuli, indicating a hostile attributional bias, and not 

simply a more general bias to misattribute either negativity or dominance. These results 

suggest analyzing error patterns for each specific affect, rather than limiting analyses to one 
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or two affective dimensions. This strategy is further underlined by the findings of Walz and 

Benson (1996), who demonstrated that mentally retarded aggressive men most frequently 

mislabeled a facial expression of disgust as anger. 

A final methodological issue in the study of recognition skills deserves mention. 

Contrary to results of research on intention-cue detection accuracy, data of Toner and Gates 

(1985) support the notion that aggression may be related to enhanced correct identification of 

facial affect expressions most relevant to hostility. Whereas Toner and Gates (1985), as well 

as Walz and Benson (1996), analyzed the number of correct and incorrect responses 

separately, Nasby et al. (1980) calculated a difference score for each child in their study that 

equaled the percentage of correct negative-dominant responses minus the percentage of 

incorrect negative-dominant responses. This approach, analogous to the calculation of a d’ 

statistic in signal detection analysis (SDT; Tanner & Swets, 1954; see also Macmillan & 

Creelman, 1991; Snodgrass & Corwin, 1988), allowed to determine whether correct 

appraisals of stimuli that happen to express hostility reflect the effect of a general hostile 

attributional bias or an improved performance in detecting true instances of hostility, as 

aggressiveness increases. The latter would be assumed in the case that the percentage of 

correctly endorsed negative- dominant response alternatives exceeded the percentage of 

incorrectly endorsed negative- dominant response alternatives. The results of this analysis 

indicated that no relationship exists between aggression and the difference between the 

percentages of correct and incorrect negative-dominant responses. Therefore, the significant 

performance difference in the identification of hostile social stimuli between aggressive and 

less aggressive boys appeared to be due to effects of an attributional bias rather than 

reflecting an enhanced accuracy in detecting displays of hostility.  

To address the discussed limitations of these previous studies, this study investigated 

facial affect recognition in uninstitutionalized children and included a group of control 
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children, i. e. without clinically relevant behavior problems. Because of the high rate of co-

occurrence of aggressive behavior and attention problems (Hinshaw & Zupan, 1997;  

Lahey & Loeber, 1997), the study attempted to exclude the possibility that group differences 

in labeling facial affect merely reflect difficulties of aggressive children with task-specific 

cognitive demands. Therefore, children’s general ability to discriminate human faces was 

assessed to specifically control for differences in recognition of human faces. Further, the 

study focused on specific affect rather than analyzing affective dimensions and data were 

analyzed according to SDT to distinguish effects of a bias towards hostility from those of an 

enhanced performance in detecting true instances of hostility. 

 

Social Information Processing and Negative Affect 

Since the presented conception of the development and maintenance of aggressive 

behavior problems stresses the importance of cognitive states as internal parameters, the role 

of affect in SIP has been a relatively neglected aspect in past models of social adjustment  

(e. g., Dodge, 1986; see Crick & Dodge, 1994). Historically, affect was often defined as 

distinct from SIP within cognitive-attributional accounts (e. g., Zajonc, 1980). A view that 

was challenged by a growing number of theorists and researchers that argued for an 

integration of affect and cognition (e. g., Greenberg & Safran, 1984, cf. Crick & Dodge, 

1994). 

Suggestive empirical support came, for example, from a study by Berkowitz and 

Thome (1987). They demonstrated that pain expectation apparently led to heightened feelings 

of annoyance, irritation and anger and to relatively severe punishment of an available target, 

subsequently. Moreover, these reactions occurred even though participants in this condition 

had little reason to blame another person for their discomfort and, indeed, did not particularly 

believe they had been mistreated. Also, Harris and Siebel (1975) clearly demonstrated that 
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induced affective states influence patterns of behavior and cognition including aggression. 

The authors surmised that affect, regardless of valence, increased the dominant response for 

behavior patterns. Schiffenbauer (1974) published more direct evidence of the debilitating 

effect of negative affect on social cognitions. He found that the experience of fear increased 

the tendency among children to interpret others’ intentions as malicious, even when 

unwarranted. Conducting meta-analytic procedures, Carlson, Newhall, and Miller (1990) 

underlined the facilitatory role of negative mood in cue-enhanced aggressiveness, which may 

reflect cognitive schemata initially activated by negative arousal. They showed that the 

effects of aggression-inducing cues in the environment occur more strongly when participants 

have been negatively aroused before their exposure to those cues. Whereas the mean effect 

size for 22 cue-based effect-size estimates for a set of experimental conditions featuring 

neutral mood was .20, the average effect size for the matched negative affect conditions was 

.40 units larger. Thus, an increasing body of evidence indicates that cognitive factors do not 

alone affect SIP and social behavior, but that affect is an important component as well. 

In contemporary literature an interactional model that stresses the reciprocal nature of 

the relationship between affect and cognition, or more specifically social cognition, is widely 

endorsed (e. g., Forgas, 2001; Martin, & Clore, 2001; Winfrey & Goldfried, 1986) and 

appears to be supported by empirical data (see Fiedler, 2001; Wyer, Clore, & Isbell, 1999). 

Therefore, Dodge (1991) proposed that internal factors such as mood or state of 

arousal might alter the processing of social information of aggressive children as well. 

Masters et al. (1981) suggested that some children may be predisposed to be cognitively 

disrupted by affective states. They termed such a predisposition as emotional vulnerability 

and identified it as probable outcome of social learning histories that promote deterioration of 

performance under adverse conditions. Regardless of the source, a major implication of this 

approach is that aggressive conduct disorders may be thought of as the chronic dysregulation 
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of anger and impulsive desires (see Dodge & Garber, 1991). Aggressive children may be 

unable or ill prepared to regulate their affective reactions when they encounter situations that 

typically evoke negative affect in others. As a result, they may be at risk for becoming 

cognitively disorganized during arousing situations, leading to dysregulated aggressive 

responses (Dodge, 1991).  

Thus, in their revised SIP model, Crick and Dodge (1994) incorporated affect (as a 

mood or arousal state) as an integral part of children’s processing of social cues. The authors 

hypothesized several manners in which affect might act as an antecedent to SIP either in the 

whole sequence of steps or to one step in particular. Specifically, affect may significantly 

influence children’s interpretations of social situations. For example, arousal states can alter 

children’s accuracy in making social interpretations. Likewise, distressful feelings may 

contribute to an evaluation of a peer’s intent as hostile and, thus, to the enactment of a 

retaliatory, aggressive response.  

To date, there are very few studies that have addressed the dysregulatory functions of 

affect in SIP of aggressive children and adults. Dodge and Somberg (1987) systematically 

explored the influence of affect on the relation between intent attributions and social 

adjustment. They presented hypothetical provocation vignettes that were hostile, accidental, 

prosocial, or ambiguous to assess attributional biases and intention-cue detection accuracy. 

For the first half of the vignettes, 65 aggressive and nonaggressive boys aged 8 to 10 attended 

to the stimuli while under relaxed conditions (i. e., the routine laboratory setting). After these 

trials were completed, the experimenter presented a negative emotional experience. For this 

condition, children were led to believe by overhearing a conversation in the next room that a 

peer would initiate a fight with them as soon as they completed the study. This conversation 

was in fact an audio-recorded, staged discussion with a confederate. The effect of this threat 

manipulation on the participants was to heighten their arousal and negative affect (verified 
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through direct observation and self-report). Following the negative experience, the 

attributions of aggressive and nonaggressive boys differed quite markedly. Under conditions 

of relaxation, aggressive boys were slightly more likely than were nonaggressive boys to 

attribute hostile intent to the peer and to make inaccurate interpretations of intent. The 

manipulation of negative emotional experience led to a significant decrement in the 

aggressive boys’ performance, in that they made more interpretational errors and displayed a 

stronger hostile attributional bias. The manipulation had no discernible effect on the 

nonaggressive boys, in that they remained relatively accurate in their interpretations.  

These findings are consistent with the hypothesis that aggressive children are 

vulnerable to the effects of adverse emotional conditions in a way that affective arousal has a 

debilitating effect on aggressive children’s accuracy to interpret other’s intent. The findings 

are also consistent with the hypothesis that under these conditions, boys will resort to a 

dominant response pattern (see Harris & Siebel, 1975), which for aggressive boys meant a 

hostile attribution of peers’ intent. The contribution of this study is that it demonstrates the 

critical role of affective mechanisms (physiological, experiential, and cognitive) in the 

genesis of hostile attributional biases and errors in aggressive children. 

 

Manipulation of Room Temperature as Affect Induction Procedure 

The experimental manipulation used by Dodge and Somberg (1987) prohibited the 

authors from being more precise about the mechanism of action of this effect. It should be 

noted that studies, which have employed such induction procedures, have to consider the 

potentially confounding influence of cognitive and affective differences among aggressive 

and nonaggressive participants particularly within social conditions. It is not clear whether 

aggressive boys are more disrupted because the affective experience is stronger for them than 

for nonaggressive boys or because they are merely more adversely affected by the same 
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affect conditions (see Dodge, 1991). It seems likely that as a probable outcome of 

socialization experiences, aggressive children may be more sensitive to the affect inducing 

qualities of negative social experiences than others (see Masters et al., 1981). However, the 

likelihood that affective responses to images, statements etc. are also at least partly a function 

of attributional processes seems quite high. Additionally, affect-inducing social experiences 

may differentially affect children of different ages.  

Thus, the salience of induction experiences as a function of developmental and 

emotional-cognitive socialization factors is a particularly important area that should let 

researchers remain cautious in making inferences about affective reactions. Because of the 

difficulty of directly manipulating an emotional state (whether it be physiological or 

experiential) a first step in studying the dysregulation of cognitions by affect may be to 

employ an affect induction procedure in which the potentially confounding influences are 

minimized. For example, nonsocial rather than social experiences may be more likely to 

induce a similar affective response for nonaggressive as well as aggressive children. Further, 

the use of induction procedures that do not involve having participants think of thoughts or 

images, which are affectively valenced, may reduce the confounding influence of 

attributional processes.  

There are further methodological issues that deserve attention. It has to be explored 

whether an affective response induced prior to investigation of SIP patterns can be assumed 

to affect participants for the complete duration of the experimental task. It may be an 

advantage to use an induction procedure that can be employed parallel to the experimental 

task at a constant level. Many such environmental determinants such as crowding, noise, or 

violent films have been connected by researchers like Baron (1977, cf. Gothelf,  

Apter, & Praag, 1997) to elevated levels of negative affect. Yet, they are not necessarily 

nonsocial ones and tend to distract participants trying to perform on the experimental task.  
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An environmental determinant that has been consistently associated with elevated 

levels of negative affect and which meets the discussed requirements appears to be high room 

temperature. A major advantage of temperature as an affect induction procedure is that it 

seems to be a nonsocial environmental determinant that operates in fact through an affective 

or arousal route rather than a cognitive route (see Anderson, Anderson, Deuser, 1996). 

Anderson et al. (1996) measured the effect of temperature on the accessibility of hostile 

cognitions with a modified Stroop color-naming task (Stroop, 1935, cf. Anderson et al., 1996) 

and on affect with measures focused on current hostile state, current positive and negative 

affect. As expected by the authors, hot temperatures increased feelings of hostility and 

general negative affect, but did not automatically prime aggressive cognitions. The additional 

finding that hot temperatures led to decreases in perceived arousal was consistent with the 

literature. For example, Deuser, DeNeve, Anderson, Wood, and Anderson (as cited in 

Anderson et al., 1996) found that brief exposure (about 15-25 min) to hot temperature 

increased heart rate whereas subjective perceptions of arousal show the opposite relation. 

While hot temperature decreases self-reported arousal, heat increases heart rate, respiration 

rate, skin blood vessel dilation, and sweating (see Anderson, 1989, for a brief review). 

Therefore, Anderson et al. (1996) concluded that hot temperature operates through an 

affective and an arousal route.  

One can argue that high room temperature objectively induces physiological arousal 

or stress that may then be subjectively experienced as negative affect. Since the present study 

is on the influence of negative affect on SIP mechanisms, the terminology regarding 

temperature effects will focus on the affective route and follow current researchers in this 

area such as Anderson et al. (1996) in that they associate high temperature with either general 

negative affect, in terms of the experience of general discomfort and irritation, or specific 

negative affect such as hostility and anger.  
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Regarding the affective route, other researchers as well have suggested that heat 

affects an individual’s affective state or mood, which creates a predisposition to engage in 

particular behaviors. Bell and Baron (1976) studied the relationship between temperature and 

behavioral indices of aggression using global measures of affect. Under conditions of high 

room temperature of 33,8 °C (93°F) aggressive behavior, as measured by the participant’s 

willingness to administer electric shocks to a confederate, significantly increased. There was 

a corresponding increase in self-reports of negative affective state. Baron (1976) examined 

the influence of ambient temperature upon aggressive behavior under naturalistic field 

conditions. He found adults, who were driving a car without air conditioning during a hot 

summer month, to honk more quickly than those driving air-conditioned cars. He concluded 

that people do in fact become more irritable and likely to aggress when exposed to 

uncomfortably warm ambient temperatures. Also, Baron and Bell (1975, 1976) demonstrated 

that adults exposed to warm or hot environmental conditions experienced considerably more 

negative affect than those exposed to a comfortable environment.  

Similarly, results of several other laboratory studies (Griffitt, 1970; Griffitt & Veitch, 

1971) suggest that people are often more irritable, prone to outbursts of temper, and more 

negative in their reactions to others under uncomfortably hot than comfortably cool 

environmental conditions. Griffitt (1970) was one of the few researchers to include a 

multidimensional mood scale in his study of the relationship between temperature and self-

reported affect and interpersonal evaluation. He found that participants under conditions of 

high temperature scored significantly lower on the following mood dimensions: elation, 

surgency and social affection. Griffitt and Veitch (1971), who placed college students in an 

environmental chamber that was either 23 °C (73.4 °F) or 34,16 °C (93.5 °F), found that 

under conditions of manipulated high temperature participants’ evaluation of other people 

and the experimental environment was significantly more negative than under conditions of a 



Recognition of Facial Affect     28    

comfortable temperature. Corresponding changes in the participants’ self-ratings of affect 

suggest that the temperature effects were mediated by alterations in individuals’ mood. 

Further, results from a series of other studies indicate that when people are exposed to high 

temperatures, they are likely to become irritable and aggressive (see Ruback & Pandey, 

1992), an effect that is positively related to temperature (Anderson, 1989).  

According to results of Anderson (1989; Anderson et al., 1996) the misattribution 

approach by Zillman (1983a, 1983b) appeared most promising in explaining temperature 

effects on aggression, operating through an affective route. The core of this approach is that 

hot temperature produces negative affect which is then transferred to a salient object in the 

person’s immediate attention, an object that can be seen by the person as a reasonable source 

of the negative affect (Zillman, 1978). In one study Vrij, Steen and Koppelaar (1994) aimed 

to examine the occurrence of such a misattribution in a police-suspect interaction in addition 

to investigation of high temperature effects on negative affect and aggressive behavior in 

police officers. They found that high temperature resulted in an increase of negative affect, in 

the high temperature condition a suspect made a more aggressive and threatening impression 

and police officers’ shooting tendency was stronger, subsequently. In order to determine 

which variables predict the tendency to shoot, a regression analysis was conducted with 

negative affect, aggressive and threatening impression as predictors. Tendency to shoot was 

positively correlated with a threatening impression, thus being the crucial variable in 

predicting aggressive police behavior. These results suggested that high temperature did 

indeed produce negative affect, but this negative affect did no contribute significantly to 

explaining aggressive behavior. Rather, a misattribution of negative affect transferred to the 

suspect appeared to be predictive of aggressive behavior, supporting Zillman’s (1983b) 

misattribution approach.  
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In sum, using high temperature as a negative affect induction procedure offers 

methodological advantages compared to paradigms in which social experiences or rather 

cognitive activity are presumed to induce the phenomenological experience of various 

affective states. Considered together, observations provide what appears to be convincing 

evidence for the existence of an important link between uncomfortable high temperature and 

heat-generated feelings of negative affect. Based on the notion that aggressive children may 

be emotionally vulnerable and may be predisposed to misattribute negative affect, it would be 

expected that negative affect tends to exacerbate aggressive children’s dysfunctional SIP 

patterns, but will fail to produce such effects on children that display competent SIP patterns 

instead. Accordingly, in this study increased room temperature was used to induce negative 

affect in order to assess the influence of negative affect on aggressive children’s 

interpretation of facial affect expressions.  

 

Social Information Processing and Speed of Processing 

Referring to the previous discussion of SIP and affect, Crick and Dodge (1994) 

suggested that results of Dodge and Somberg (1987) are consistent with a preemptive-

processing hypothesis. Conditions of negative affective arousal appear to stimulate 

preemptive (i. e., script-based) processing, being rapid, automatic, irrational and probably 

classically conditioned, rather than processing in a conscious, formal way. Extending 

Dodge’s (1986) original model of SIP, Crick and Dodge (1994) introduced preemptive 

processing as an aspect of speed of processing that appears to influence children’s SIP and 

may be stimulated by qualities of the situational stimulus.  

Important questions to be resolved in future research are what conditions give rise to 

such a form of processing and whether individual differences in processing patterns, as 

assessed by the studies reviewed here (i. e., in conscious, formal ways), are equivalent to the 
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processing patterns that occur in preemptive circumstances. It is suggested that a social cue 

that cannot be sufficiently encoded may lead children to use prior interpretations of this cue, 

acquired during their social learning history. Results by Cates et al. (1996) support this notion 

in that aggressive boys tended to make more hostile attributions in response to hypothetical 

social problem situations when under time pressure than in a condition without time pressure. 

A similar effect was not observed for a control group of nonaggressive boys. Thus, the 

present study examined the effect of such stimulus qualities on children’s processing patterns 

by manipulating presentation time of facial expressions of affect as an independent variable. 

A second aspect of speed of processing that is discussed by Crick and Dodge (1994) 

addresses automatic versus controlled processing. Whereas earlier SIP models convey the 

view of processing to occur as a conscious or reflective act, Crick and Dodge (1994) argued 

that it is more likely to be highly automated (see Shiffrin & Schneider, 1977). They referred 

to a study by Rabiner, Lenhart, and Lochman (1990), who compared children’s SIP for 

conditions designed to elicit automatic processing versus controlled processing. Whereas 

rejected, nonaggressive boys processed information adequately under circumstances that 

require conscious thought, they processed information inadequately under automatic 

circumstances. Thus, findings that are based on measures that require conscious thought may 

lead researchers to underestimate the magnitude of processing problems that are exhibited by 

maladjusted children.  

A study by Dodge and Newman (1981) demonstrated the potential value of this 

approach for the investigation of SIP mechanisms in aggressive children. Dodge and 

Newman (1981) read a story to 81 aggressive and nonaggressive boys about a boy who may 

have committed a certain act. The participants gathered information on the incident, and 

decided whether the boy actually did or did not commit the act. Gathering information was 

done by requesting up to five audiotaped testimonies by peers of the suspect which were 
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weighted to be either supporting of involvement, not supporting, or ambiguous. Findings 

indicated that, among older participants who were responding relatively rapidly in terms of 

the total number of testimonies heard, aggressive boys were more likely to attribute hostility 

to peers than to correctly attribute benevolence. The finding was not replicated when the 

aggressive boys took more time to respond. Combining these results with the finding that a 

hostile response is highly available among children (e. g., Dodge & Frame, 1982;  

Dodge & Somberg, 1987), Dodge and Frame (1982) suggested that a hostile attributional bias 

might result from a deficit among aggressive children to inhibit a highly available response.  

As such, Dodge and Newman (1981) demonstrated a relation between hostile 

attributional bias and depth of cognitive processing as measured by number of cues 

requested. In the present study response time (RT) was measured as an alternative technique 

for assessing automatic processes that is common in cognitive psychology. The study 

reported here aimed to investigate the role of response time in facial affect recognition, 

specifically testing the hypothesis of an inhibition deficit among aggressive children. 

Additionally, response time data were employed to shed light on script-based processing. If 

children base their decisions upon a preexisting expectancy that other’s will behave hostile 

towards them, then they would be expected to endorse a hostile response alternative in a rapid 

and automatic fashion. For these purposes, the experimental task was presented as a computer 

game and response time was measured as a dependent variable.  

 

Measures of Aggressive Behavior 

 This paper will discuss two ways to measure aggressive behavior among children. 

The first method is through DSM-IV diagnosis, relevant in clinical research conveying a 

categorical disease model of aggression. Unfortunately, the DSM-IV categories for childhood 

disorders are based neither on a lengthy clinical tradition nor on research diagnostic criteria 
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such as those underlying some of the DSM’s categories of adult disorders (see Achenbach, 

1989). The childhood categories are still quite tentative, reflecting a struggle to find better 

ways of thinking about childhood disorders. As previously discussed it may be problematic to 

apply a categorical definition to aggressive behavior, being a phenomenon that essentially is 

noncategorical (i. e., not a behavior individuals either show or do not show). Better methods 

for describing and grouping children displaying frequent and inappropriate aggressive 

behavior are needed. Without a clear picture of children’s problems, it is difficult to identify 

etiologies or to determine whether a child is improving or getting worse. 

An alternative second way to assess aggressive behavior is through rating scales that 

provide a dimensional approach towards the phenomenon of aggression. One such scale is the 

Aggressive Behavior Subscale of the Achenbach Child Behavior Checklist (CBCL; 

Achenbach, 1991) that has been frequently used to measure child aggression (see Gothelf et 

al., 1997). For example, Dogde, Bates, and Pettit (1990) have used this tool in their study of 

SIP mechanisms of aggressive children. According to Achenbach (1991), T-scores above 70 

on scales of the Child Behavior Profile designate behavioral problems of clinical importance, 

scores between 67 and 70 a borderline clinical range and scores below 67 a normal range. 

Regarding the Aggressive Behavior subscale, Edelbrock and Costello (1988) found a T-score 

of 70 or more to be associated with a mild to severe DSM-III diagnosis of Conduct Disorder 

with aggression. Therefore, a T-score of 70 on the Aggressive Behavior Subscale was chosen 

as a cut-off point to assign children to a group of aggressive children or a group of control 

children. In the present study the German version of the CBCL with German norms 

(Arbeitsgruppe Deutsche Child Behavior Checklist, 1998) was implemented. Because 

parents’ perceptions are typically crucial (see Achenbach, 1989), we chose to focus on 

parents’ report of problem behavior and competence of their child.  
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Research supports the discriminative validity, the utility of the CBCL and the cross-

cultural construct validity of the empirically derived syndromes for the English version (see 

Verhulst, 1989), as well as for the German version (Döpfner, Schmeck & Berner, 1994). 

 

Summary and Purpose of the Study 

To date, a large body of research has evaluated the social status of aggressive 

children. Briefly, these studies have shown that frequent and pronounced aggressive behavior 

is significantly related to concurrent social-psychological adjustment difficulties (e. g., peer 

rejection). Further, evidence from longitudinal studies indicates that aggression is predictive 

of future social maladjustment and is predictive of negative changes in social maladjustment. 

These findings provide evidence that engagement in aggressive acts may place children at 

risk for developmental difficulties. Consequently, it is important to identify the factors that 

may promote children’s use of these behaviors.  

It appears that SIP and social behavior problems are related as proposed in Dodge’s 

(1986) model. The majority of numerous tests of this general relation with (a) diverse 

definitions of behavioral problems (e. g., aggressive, rejected, rejected-aggressive), (b) varied 

aspects of SIP (e. g., social schemata, intent attributions), (c) diverse measures of behavioral 

problems and SIP (i.e., assessments typically varied considerably in content across studies 

and across laboratories), and (d) diverse informants to assess behavioral problems  

(e. g., researchers, teachers, and peers) support the model (see Crick & Dodge, 1994). Thus, 

the robustness of the SIP-social behavior problem relation has been well documented by 

consistent evidence under such varied circumstances. 

Research based on SIP theory provided relatively strong support for the importance of 

SIP mechanisms in the development and maintenance of aggressive behavior problems. 

Specifically, studies of individual differences in children’s attempts to interpret social stimuli 
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have established that aggressive children exhibit hostile attributional biases in response to 

ambiguous provocation situations. That is, aggressive children attribute malicious intent to 

peer provocateurs more often than do other children (e. g., Bickett et al., 1996;  

Dodge & Frame, 1982; Quiggle et al., 1992; Wyatt & Haskett, 2001). Further, aggressive 

children have been found to display errors in interpretations of intentions in response to 

clearly benign social situations (Dodge et al., 1984; Dodge et al., 1986; Dodge & Coie, 1987; 

Dodge & Somberg, 1987). Most of these errors were overinterpretations of hostile intent. 

Such hostile intent attributions appear to increase the likelihood that a child will behave 

aggressively. That is, aggression serves as a defense against a hostile peer under these 

conditions. 

 

Recognition of Facial Affect 

Given that the interpretations made at the first steps of SIP are likely to influence 

aggressive children’s processing at all subsequent steps, an improved understanding of these 

processes seems to be crucial for effective prevention and intervention. We have maintained 

that the ability to interpret facial expression of affect is an important adaptive skill necessary 

for adequate social functioning. Since past research has focused on the study of attributions  

of intent, little information has been generated to date regarding recognition of affect among 

aggressive children.  

To our knowledge, only a few studies have addressed this specific aspect in relation to 

aggressive participants. From the above review, it appears that aggression is associated with 

biased processing of affective cues, manifested in errors in facial affect recognition that are 

most likely ones of presumed hostility (Cadesky et al., 2000; Nasby et al., 1980;  

Walz & Benson, 1996). Whereas research on intention-cue detection accuracy revealed a 

general deficit among aggressive children to recognize peer’s benign intentions (Dodge et al., 
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1984; Dodge & Coie, 1987; Dodge & Somberg, 1987), a corresponding deficit in facial affect 

recognition was only reported in the study by Cadesky et al. (2000). Thus, it remains to be 

explicitly tested whether aggressive children display a similar deficit in facial affect 

recognition as it is reported in intention-cue detection. Further, research needs to clarify 

whether detection of true instances of specific affect most relevant to hostility (facial 

expressions of anger) reflect an enhanced performance (Toner & Gates, 1985) or are 

explained with a bias towards hostility in aggressive participants (Nasby et al., 1980). 

Our major goal was to determine whether aggressive children display deficits and a 

bias towards hostility when labeling facial expressions of affect. For this purpose 

photographs of other children’s facial affect expression were considered adequate to reflect 

facial affect and were chosen to serve as stimuli in this study. Facial affect expressions, as 

they are studied in facial expression recognition paradigms, generally consist of static 

photographs selected to represent the essence of the presumed expression patterns as 

unequivocally as possible. According to research, photographs of facial expression convey 

much of the information required to identify the underlying affect. The literature on facial 

expression recognition has shown convincingly that judges strongly agree in labeling photos 

of affect expression and that this result is independent of the cultural origin of posers or 

judges (e. g., Ekman & Friesen, 1987; Ekman, Sorenson, & Friesen, 1969; Izard, 1971). 

Researchers interested in facial expression have mainly concentrated on expressions of 

fundamental affects. The studies by Ekman (see Ekman, 1999; Ekman & Keltner, 1997) on 

the universality of facial expressions of affect have encouraged an emphasis on a few 

standard prototypical affect expression patterns, underlining the unitary nature of affect 

specific patterns as organized sets. In this study photographs of other children’s facial 

expression that each depicted one of five classes of prototypical affect expression patterns 

were presented. Negative affect expressions and a neutral expression were chosen as stimuli, 
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because (1) they have been found to be the source of recognition inaccuracies and  

(2) recognition skill of negative affect expressions is known to vary according to personality 

factors of the perceiver (e. g., Toner & Gates, 1985; Walz & Benson, 1996). To test facial 

affect recognition we employed an affect recognition task, which requires participants to 

associate each facial expression of affect with a printed affect label. On the one hand we 

chose the labeling mode, because it is less ambiguous and relies less on individual vocabulary 

skills (Izard, 1971) than a free-response mode. On the other hand manipulation of both the 

specific affect depicted in the stimulus material and available response alternatives, allowed 

to distinguish the effects of a bias towards hostility from those of an enhanced performance in 

detecting true instances of hostility by means of signal detection analysis. This further 

allowed the study to focus on specific affect, analyzing the data separately for each affect, 

rather than analyzing affective dimensions.  

Conducting this study on aggressive children’s interpretation of facial affect 

expressions, we aimed to address some of the limitations of previous research. First, we 

examined uninstitutionalized aggressive children. Expecting a high rate of co-occurrence of 

attention problems, the Facial Recognition Test (FRT; Benton, Sivan, Hamsher,  

Varney, & Spreen, 1994) was used to control for differences in the recognition of human 

faces because it requires similar cognitive and perceptual competencies as the facial affect 

recognition task. A further aim was to include a group of control children to test the 

hypothesis that the presumed dysfunctions in SIP are related to clinically relevant displays of 

aggression rather than to displays of aggression of no clinical relevance.  

 

Recognition of Facial Affect and Negative Affect 

Immediate appraisal of a situation includes both cognition and affect, each of which 

can feed directly into the process of choosing to aggress or to engage in some other behavior. 
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There is an emerging body of literature indicating that affective states exert a powerful 

influence on cognitive mechanisms. According to Crick and Dodge (1994), negative feelings 

experienced during the interpretive process may contribute to errors and biases in recognizing 

other’s intentions.  

To date, studies of affect have focused on the relation between social adjustment and 

affect to the exclusion of mechanisms of SIP. However, a few studies have addressed the role 

of affect in SIP and provide empirical evidence that this line of inquiry is a potentially fruitful 

one. Dodge and Somberg (1987) showed that in interpreting other’s intent socially 

maladjusted children (aggressive and rejected children) tend to make more errors and hostile 

attributions when they feel threatened.  

Compared to the affect induction procedure endorsed in the study by Dodge and 

Somberg (1987), the experimental induction of negative affect by means of high room 

temperature may offer methodological advances in the investigation of the relationship 

between affect and SIP in aggressive children.  

Several studies have examined effects of hot temperature on comfort, usually as 

manipulation checks. Participants in hot rooms rated the rooms (or themselves) as hotter, 

more unpleasant, and more uncomfortable than those in normal-temperature rooms (Baron & 

Bell, 1975, 1976; Bell & Baron, 1976; Griffitt, 1970; Griffitt & Veitch, 1971). Some studies 

used self-report affect scales and provided evidence that heat increases general negative 

affect and feelings of hostility (e. g., Anderson, Deuser, & DeNeve, 1995; Ruback & Pandey, 

1992; Vrij et al., 1994).  

Apparently, stifling environmental conditions can be incorporated in affect induction 

paradigms to effectively induce high levels of negative affect among participants (see 

Anderson et al., 1996). Therefore, room temperature in the experimental room was 

manipulated as an independent variable in this study. Using the Crick and Dodge (1994) 
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model as a framework, the present study investigated whether negative affect leads to a 

deterioration of aggressive children’s ability to interpret facial expressions of affect.  

Some related methodological issues deserve attention. First, concerning temperature 

conditions, empirical work has indicated that there may be a curvilinear relation between 

temperature and negative affect (Baron & Bell, 1976). It is claimed that excessive heat (30 °C 

and more) may actually counteract the induction of negative affect, but this appears not to 

occur in the range between 25 °C to 30 °C (see Anderson, 1989, for a review; Vrij et al., 

1994). Temperature conditions in this study were chosen accordingly. Further, Baron and 

Bell (1975) pointed out that marked differences in prevailing climatic conditions throughout 

the year might result in a differential experience of temperature condition in the experimental 

room. Thus, climatic conditions were assessed when participants’ entered the laboratory. 

Additionally, a measure of participants’ affective state immediately prior to their participation 

in the experiment was obtained, using the Self-Assessment Mannequin (SAM) affective 

rating system devised by Lang (1980). Finally, Baron and Bell (1976) reasoned that the 

administration of liquid refreshment would be effective in reducing the level of negative 

affect experienced by participants in a high temperature condition, assessed on the basis of 

informal observation and preliminary pilot data. Therefore, children were offered a refreshing 

drink after participating in this study.  

Second, the question raised is whether high temperature affects self-reports of mood. 

Because this source of validational evidence is phenomenological, it should be considered 

whether expressed affect may or may not coincide with self-perceived affect in children. It 

has consistently been found that children’s phenomenal accounts of their affective experience 

after an induction procedure corresponded consistently to their respective conditions  

(e. g., Masters, Barden, & Ford, 1979). Thus, assuming that there is no reason for  

self-deception, the affect-inducing manipulation within this study should produce affective 
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states that are recognizable to the children involved. Also, it was noted that some researchers 

have employed global measures of affect in their design (e. g., Baron, 1976), whereas 

multidimensional mood scales have rarely been utilized (e. g., Griffitt, 1970). Thus, it is 

unclear which specific mood dimensions are incorporated under the term negative affect. For 

a comprehensive analysis of the relationship between temperature and mood a 

multidimensional approach is adopted in this study, using a modified version of the SAM. 

 

Recognition of Facial Affect and Speed of Processing 

In an effort to evaluate linkages between the proposed biases or deficits in SIP and 

aggressive behavior, authors of the reviewed studies have used a number of different 

approaches that are likely to involve active, reflective SIP. Thus, with few exceptions  

(e. g., Cates et al., 1996; Dodge & Newman, 1981) empirical support for the SIP model of 

aggression is based primarily on data from procedures that emphasize these aspects of SIP. 

However, speed of processing appears to play an important role in aggressive children’s SIP 

in the way that automatic and preemptive processing is hypothesized to often mediate 

aggressive behavior (Crick & Dodge, 1994). For example, Dodge and Frame (1982) 

suggested a deficit among aggressive children to inhibit a highly available response of 

hostility to contribute to a hostile attributional bias. A major research agenda at this time is to 

estimate the effect of such possible moderating variables on children’s SIP, which could 

become additional foci in intervention programs. It was suggested to implement techniques 

for assessing automatic processes, using measures of response time, and for assessing 

preemptive processes by means of manipulating qualities of experimental stimuli  

(see Crick & Dodge, 1994).  

Because of the paucity of literature featuring such techniques, this study attempts to 

estimate the effect of these factors by measuring children’s RT in ms to label facial 
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expressions of affect and by manipulating presentation time of the stimuli. We investigated 

whether biases in aggressive children’s interpretations of facial expressions of affect are 

related to an inhibition deficit. Further, a tendency among aggressive children to elicit hostile 

responses rapidly and automatically may lend support to the notion of script-based 

processing. Finally, we examined whether brief stimulus presentation and, thus, a restricted 

encoding time give rise to preemptive processing among aggressive children.  

 

Measures of Aggressive Behavior 

To address the study objectives, we employed the Aggressive Behavior Subscale of 

the CBCL (Achenbach, 1991) as a measure of aggression and a T-score of 70  

(see Achenbach, 1991) was chosen as a cut-off-point to identify aggressive children and 

control children. This scale provides an empirically based and standardized basis of 

assessment of aggressive behavior and has been used in previous research of SIP in 

aggressive children. To simultaneously assess aggressive behavior on the basis of a 

categorical approach, diagnostic criteria of oppositional defiant disorder and conduct disorder 

according to DSM-IV were assessed in this study as well.  
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Hypotheses 

The following hypotheses emerge directly from the preceding theoretical discussion. 

The first objective of the study was to test by means of a facial affect recognition task the 

hypothesis that aggressive children would endorse significantly more often an incorrect label 

most relevant to hostility, namely anger, compared to control children. Further, we 

hypothesized that possible group differences in response to overtly hostile facial affect, 

namely anger, would be explained by a bias in aggressive children towards hostility, rather 

than reflecting an enhanced performance in detecting true instances of hostility. In response 

to other facial affect expressions, we investigated whether aggressive children display 

significantly greater inaccuracies than control children (i. e., a deficit in facial affect 

recognition). 

Our second objective was to contrast the SIP patterns of aggressive and control 

children under conditions of negative affect, induced through high room temperature. It was 

hypothesized that negative affect would exacerbate a bias towards hostility among aggressive 

children. No such effects were hypothesized on facial affect recognition of control children.  

Finally, this study explored an aspect of cognitive processing, speed of processing, 

which might be related to biases in aggressive children’s SIP. We examined whether 

aggressive children display an inhibition deficit, in that they elicit responses more quickly 

than control children and a hostile response is highly available to all children. Further, we 

investigated whether a bias towards hostility among aggressive children would be more 

pronounced when children have less time to encode facial affect expressions compared to 

when they have more time. 
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Method 

Subjects 

Sixty children (48 boys and 12 girls) from eight to eleven years of age (M = 10.3,  

SD = 1.0) from elementary or high schools in an urban area participated in the study. The 

group consisted of 6 second graders, 14 third graders, 20 forth graders, 13 fifth graders and  

7 sixth graders. All children were of German nationality, but 8 % were of Turkish, Italian or 

Russian descent. On the basis of parent’s report of occupation, socioeconomic status (SES) 

was rated on a 10-point scale. If both parents of a child worked, the higher status occupation 

was scored. The mean SES of parents was 8.1 (SD = 1.9), corresponding to the status of 

medium range civil servants or employees. Children were all German speaking with a reading 

performance at least comparable to their classmates, according to teacher’s statement. On the 

German version of Raven’s Standard Progressive Matrices Test (SPM; Raven & Kratzmeier, 

1979) participants reached an average raw score of 35 (SD = 9.3, Min = 12, Max = 53). 

German norms for the SPM were only available for children aged 10 – 12 (n = 38) and 

children in this age group reached an average IQ of 88 (SD = 15.3, Min = 64, Max = 130). 

Taking into account psychometric shortcomings of Raven's Standard Progressive Matrices 

Test (see for example Kubinger, Formann, & Farkas, 1991), it was not intended to evaluate 

an individual child’s intellectual ability. Rather, the SPM was employed in this study to 

compare the intellectual ability of children participating in the study based on a measure that 

is independent of their vocabulary skills. 

Families were informed about the project by a leaflet, distributed in the schools. They 

were asked to participate, if their child often initiates retaliatory fights against peers and often 

reacts with inappropriate anger outbursts. Because also parents of children, who did not meet 

these criteria, showed interest to participate, control children were recruited through the same 

procedure. If they were interested to participate, they were asked to call the first author. They 
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were informed about the procedure, specifically about the temperature conditions, and an 

appointment for a screening was fixed. The screening served to assess DSM-IV criteria of 

Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD) with aggression and to 

select children of the appropriate age and gender, who were native German speakers and 

were reported to have an average reading ability. Further, no children with known 

cardiovascular dysfunctions were included in the study to prevent adverse cardiovascular 

effects of high room temperature. Parents took part in the study in order to receive a 

counseling session on their child’s behavior problems or on parenting issues, and children 

received an incentive for participation (10 German Marks per Hour). 

Of 100 children selected on the basis of the screening procedure, 18 decided not to 

participate or did not show up for their experimental session. Of the 82 remaining 

participants, 22 did not complete the research protocol, due to either an inability to follow the 

instructions (n = 15) or a technical failure of computerized data collection (n = 7). Finally, the 

experiment was conducted with 30 aggressive children and 30 control children. Half of the 

individuals in each group were assigned to the high temperature condition and the other to the 

low temperature condition in alternating order. Age, gender, parents’ SES, and SPM raw 

scores (i. e., IQ) did not vary systematically across the four groups.  

 

Assignment to Group of Aggressive or Control Children 

Aggression was measured with the Aggressive Behavior subscale of the CBCL 

(Achenbach, 1991). In this study, the German version of the CBCL with German norms 

(Arbeitsgruppe Deutsche Child Behavior Checklist, 1998) was implemented. The Aggressive 

Behavior subscale reliability scores for the German version were .86 in a non-clinical sample 

(N = 1622) and .92 in a clinical sample (N = 1653; Döpfner et al., 1994) and test-retest 
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reliability scores indicated satisfactory stability in mother’s reports at intervals averaging 

about one week (mean r = .91, N = 80; Achenbach, 1991).  

The CBCL contains 118 specific problem items. Parents were requested to check 0 for 

each item that is not true of their child, 1 for each item that is somewhat or sometimes true, 

and 2 for each item that is very true or often true. Children’s score on the Aggressive 

Behavior subscale was used to allocate participants to a group of aggressive children and a 

group of control children. A child had to reach a T-score of at least 70 on this subscale to 

qualify as an aggressive child in a clearly clinical range and, thus, for the group of aggressive 

children. Children for the control group were selected according to a T-score below 70 on the 

same measure. Of 30 children in the group of aggressive children, 25 fulfilled DSM-IV 

criteria of ODD (n = 9), CD (n = 2) or both (n = 14) compared to 6 children in the control 

group, fulfilling criteria of ODD. As expected, aggressive children scored on the CBCL 

Attention Problems subscale in the clinical range as well (n = 17), but also control children  

(n = 6). See Table A1 for mean T-scores on CBCL syndrome subscales for aggressive and 

control children.

 

Facial Affect Stimuli and Recognition Task 

Forty black and white photographs of children’s faces expressing feelings of anger, 

disgust, fear, sadness and neutrality (4 of male, 4 of female faces for each facial affect) 

served as stimuli. The stimuli were selected from a pool of 301 photographs of facial affect 

prepared for this study. Following the guidelines of Ekman and Friesen (1975), 43 children  

(6 - 12 years of age) were instructed to display six basic facial affect expressions (see Ekman, 

1999) of anger, disgust, fear, joy, sadness, surprise and also a neutral expression. Of all 

pictures, about 25 % were rejected due to children’s difficulties to depict a specific facial 

expression. The remaining 224 pictures were presented to 50 university students. They 
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1 Material is available from the author. 

judged for each photograph the facial affect displayed and rated on a 5-point scale how 

unequivocal versus ambiguous they felt the facial expression to be. All pictures that were 

identified by at least 80 % of the students to show the facial affect the child had intended to 

display were selected for further examination (n = 119). Two experts, certified to apply the 

Facial Action Coding System devised by Ekman and Friesen (1978), performed a detailed 

analysis of facial muscle status. The final set of pictures to be used in the study was drawn 

from the pool of those photographs that were selected by both experts to appropriately depict 

anger, disgust, fear, sadness and a neutral expression.1 

The photographs were scanned into a 486 computer to be presented by a modified 

version of a program for stimulus presentation and RT measurement that was used in an 

earlier study (e. g., Melfsen, 1999). Following a reminder on the screen to press the center 

key of a special keyboard, a cross appeared in the center for 1 second, followed by one of the 

photographs. Pictures were presented in random order for 100 ms in a first trial. After a short 

break for about 30 seconds, all pictures were presented again in a second trial for 500 ms. In a 

pilot study, 100 ms allowed a group of children, aged 8 – 12, to respond not solely by chance; 

500 ms was the average time it took children to identify the facial expression of happiness in 

100 % of cases. A visual mask followed the presentation of a picture. Participants responded 

by pressing one of five keys surrounding the center key. Each key identified one of five facial 

affect expressions (angry, disgusted, neutral, sad, scared). For each facial expression, the 

choice of key and the response time were measured. Next, children indicated on a 5-point 

scale how sure versus ambiguous they felt about their judgment of facial affect expression by 

pressing the number keys 1 – 5 on the keyboard. 
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Facial Recognition Test 

To control for the influence of attention problems on children’s facial recognition 

performance the Facial Recognition Test (Benton et al., 1994) was employed. The test 

provides a standardized objective procedure for assessing the capacity to identify and 

discriminate photographs of unfamiliar faces. The long form of the test (Benton, Sivan, 

Hamsher, Varney, & Spreen, 1983), used in this study, consists of 54 response items that are 

presented under three conditions: matching of identical front-view photographs, matching of 

front-view with three-quarter-view photographs and matching of front-view photographs 

under different lighting conditions.

 

Temperature Condition 

Room temperature in the experimental room was manipulated as an independent 

variable. Prior to the study a pediatrician confirmed that exposure to a room temperature of 

27 °C is a common environmental stressor and is not considered to produce any harmful 

effects on children’s physical condition, especially when children with known cardiovascular 

dysfunctions are excluded. To ensure standardized clothing independent of the time of year, 

parents were asked on the phone to dress their child with trousers, T-Shirt and Sweatshirt.  

Participants were randomly assigned to a high or low temperature condition as they 

appeared for their experimental appointments (15 aggressive children and 15 control children 

in each condition). In the high temperature condition the temperature was 27 °Celsius, in the 

low temperature condition 21 °Celsius. The variations in temperature were obtained by 

means of an air-cooling device in combination with a built-in thermostat and an electric 

heater. Temperature readings were taken before and after each experimental session in both 

the rooms occupied at different times by participants. The temperature outside was measured 

to control for differences between outside and room temperature. In the low temperature 
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condition, the average prior-readings were 21.8 °C (SD = 1.4) in the group of aggressive 

children and 21.6 °C (SD = 1.2) in the control group. In the high temperature condition the 

corresponding readings were 27.3 °C (SD = 0.9) in the group of aggressive children and  

27.8 °C (SD = 1.0) in the control group. Post-readings supported that average room 

temperature did not vary more than 0.7 °C in all conditions. To keep relative humidity 

approximately at the same level (M = 60.1 %, SD = 7.8 %) in both temperature conditions a 

humidifier was employed.  

Even though the equipment could not be readily disguised and the difference in 

ambient temperature between other rooms and the experimental room was apparent, pilot 

data suggested that children would not guess that this was one of the factors under 

investigation. Experimenters were instructed not to bring up the topic, unless a child would 

ask about it. In that case a cover story was presented to divert attention away from the actual 

purpose of the temperature variation. 

 

Manipulation Check Measures 

Using the SAM (Lang, 1980), individuals indicated before and after the experiment 

their present mood on three 9-point scales of valence, arousal, and dominance. After 

completion of the computer task a postexperimental questionnaire was administered to 

control whether the manipulation of room temperature and the attempted induction of 

negative affect within the high temperature condition were effective. First, children rated the 

temperature in the experimental room on a 5-point scale (very cool – very warm). Then, they 

indicated on a 9-point scale modified version of the SAM the pleasantness of room 

temperature in the room (very pleasant – very unpleasant), their associated irritation while 

participating in the study (very irritated – very relaxed), and the presence of anger (not angry 

at all – very angry). Finally, experimenters asked participants whether they had been 
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wondering about the purpose of equipment employed and room temperature during the 

experiment. If so, experimenters wrote down the children’s answers. 

 

Procedure 

At the experimental session of their child, parents (mothers in 94.9 % of cases) 

answered a computerized German version of the CBCL (Arbeitsgruppe Deutsche Child 

Behavior Checklist, 1998). Children’s T-score on the Aggressive Behavior subscale was 

computed to verify assignment to the aggressive or control group. Students of clinical 

psychology conducted the experiment. Following receipt of parental permission, children 

were brought to a private interview room by an experimenter who was blind to the 

individuals’ status. First, individuals filled in the SAM (Lang, 1980). To control for the level 

of intellectual functioning the German version of Raven’s SPM (Raven & Kratzmeier, 1979) 

was administered. Following this, children were offered a short break to use the bathroom; 

this was to prevent an interruption during the affect induction phase by means of room 

temperature. At this time the experimenter took temperature readings. 

Then participants were asked to play a computer game and were brought into the 

experimental room with a room temperature according to the their experimental status. The 

computer game consisted of four distinct parts with three parts being an exercise for the 

major task, providing sufficient time (15 minutes; see Baron & Bell, 1975) for room 

temperature to take effect upon participants affect. During the first phase, the experimenter 

conveyed the task to children by going through the program slowly with a picture of each 

facial expression. Stimuli for the test runs were adopted from the study by Melfsen (1999). 

Children were instructed to press the center key and to look at the cross on the screen, 

followed by a photograph. They were explained that their task will be to decide whether the 

child in the photograph appeared to be angry, disgusted, neutral, sad or scared and to respond 
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as quickly as possible by pressing the appropriate key with their index finger. Following their 

response, they were asked to indicate on a 5-point scale how sure (very sure – very unsure) 

they felt about their decision by pressing the according number key. The second part was 

implemented to have children become familiar with the location of the facial affect labels on 

the keyboard. Each label was randomly presented seven times as a verbal expression on the 

screen; participants task was to press the according key. A visual feedback on the screen was 

given whether the correct or incorrect key had been pushed. According to a pilot study, this 

was the amount of exercise children needed to learn pressing the correct key for each label. 

Part three of the program represented an introduction to the main trial with ten pictures (two 

for each facial expression). The main trial lasted another 10 minutes during which 

experimenters did not communicate with individuals. 

After completion of the computer game, children completed the postexperimental 

questionnaire, assessing the effect of the room temperature manipulation, and again the SAM 

(Lang, 1980). Finally, experimenters asked about children’s thoughts during the experiment 

regarding the equipment employed or room temperature and then guided participants back to 

the interview room with normal temperature. Then the FRT (Benton et al., 1983) was 

administered. 

Afterwards, subjects received a refreshing drink to counterbalance the effect of high 

room temperature on affect (see Baron & Bell, 1976). Participants received the monetary 

compensation and were debriefed together with their parents. Subsequently, parents were 

offered a counseling session. (See Figure B1 for a chronological overview of the procedure). 

 

Statistical Analyses 

Statistical analyses on the data were computed with Statistica, edition 1999. When not 

specified otherwise, data were analyzed with four-way repeated measures ANOVAs, with 
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2 Cell sizes were too small to permit the inclusion of sex as an additional independent 

variable in these analyses. 

 3 A. Gerlach (2001), Muenster, Germany: University of Muenster, devised the 

computer program and computed the SDT parameters upon the data of this study. 

group (two levels: aggressive and control) and temperature condition (two levels: high and 

low) as the between-subjects factors, facial affect (five levels: anger, disgust, fear, neutrality, 

sadness) and presentation time (two levels: 100 ms and 500 ms) as the within-subjects 

factors.2 If further variables, such as FRT or SPM score, were found to significantly correlate 

with dependent measures, they were included as a covariate in analyses. To test the 

hypotheses special contrasts were conducted as a-posteriori tests. To evaluate further 

significant interactions Tukey Honest Significant Difference tests were computed as post hoc 

tests. An alpha level of .05 was used for all statistical tests. 

Dependent measures were number of correct responses, as well as number of 

incorrect responses regarding each facial affect expression. Further dependent variables were 

parameters of sensory sensitivity and response bias towards anger according to SDT. The 

sensitivity of the decision-making process is a function of the variable d’. The variable d’ 

equals the distance between the noise and the signal-plus-noise distribution and is 

monotonically related to the signal strength (see Boice & Gardner, 1988). Nonsensory factors 

are reflected in the response criterion and most commonly the variable ß is used as a measure 

of response bias. The variable ß is defined as the ratio of the ordinate of the signal-plus-noise 

distribution at the criterion to the ordinate of the noise distribution.  

Several computer programs have been developed to generate SDT parameters. Boice 

and Gardner (1988) introduced a revised version of their earlier presented program (Gardner 

& Boice, 1986) to accurately compute measures of sensory sensitivity and response bias. 

Based on this literature, SDT parameters upon subject’s correct and incorrect responses of 

anger were computed.3 
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To assess speed of correct responses, RT on those trials for which a facial affect 

expression was correctly identified was analyzed. Accordingly, the analysis of speed of 

incorrect responses was computed on those trials for which a facial affect expression was 

incorrectly identified. In order to control the influence of processes on RT other than those 

intended to be measured, box plots, as an outlier detection procedure, were computed 

separately for each stimulus and condition. Extreme observations, all from the upper tail of 

the observable RT distribution, were excluded from the analysis, thereby rejecting 1,5 % of 

the RTs as spurious. Following each response, children indicated on a 5-point scale how 

certain (very certain – very uncertain) they felt about their decision. Appraisals were analyzed 

for correct and incorrect responses, separately. 
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Results 

Manipulation Check 

 Analyses testing the primary hypotheses are based on the assertion that subjects, 

exposed to high room temperature, experienced significantly more negative affect than 

subjects exposed to low room temperature. The effectiveness of the temperature manipulation 

was assessed with the items on the postexperimental questionnaire.  

Separate analyses of variance with group (two levels: aggressive and control) and 

temperature condition (two levels: high and low) as the between-subjects factors were 

performed on the data for each of these items. Results indicated that, as expected, subjects in 

the high temperature condition rated the experimental room as significantly warmer,  

F (1, 56) = 27.35, p = 0.000, more unpleasant, F (1, 56) = 34.02, p = 0.000, and felt 

significantly less relaxed, F (1, 56) = 4.72, p = 0.034 (in order, Ms = 4.33, 4.90, 7.20 and  

SDs = 0.55, 1.99, 1.99, respectively) compared to subjects in the low temperature condition 

(in order, Ms = 3.47, 2.27, 8.20 and SDs = 0.73, 1.41, 2.09, respectively). The manipulation 

produced no specific effect upon subjects’ anger, F (1, 56) = 0.35, p = 0.56. There were no 

significant effects for Group or for Group x Temperature, Fs (1, 56) ≤ 1.77. Thus, the 

attempted manipulation of temperature was effective in terms of inducing negative affect 

among all children in the high temperature condition.  

 These results were supported by subjects’ scores on the Valence subscale of the SAM 

(Lang, 1980), which was employed to control for subjects’ mood before and after the 

experiment. Analyses of variance of the SAM subscales with temperature condition (two 

levels: high and low) as the between-subjects factor and time of administration (two levels: 

before and after the experiment) as the within-subjects factor yielded a marginally significant 

Temperature x Administration Time interaction, F (3, 56) = 2.84, p = 0.046. Contrast analysis 

revealed a significant effect for the Valence Subscale, F (1, 58) = 5. 91, p = 0.018, indicating, 
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as expected, that children in the low temperature condition reported their mood to be 

significantly less negative after participating in the study (before: M = 2.57, SD = 1.81,  

after: M = 1.80, SD = 1.16) compared to children in the high temperature condition  

(before: M = 2.37, SD = 1.16, after: M = 2.63, SD = 1.38). There were no statistically 

significant interaction effects in arousal or dominance, Fs (1, 58) ≤ 1.39. 

 

Facial Recognition 

The FRT (Benton et al., 1994) was implemented as a control measure of general 

ability to discriminate human faces. Analysis of variance with group (two levels: aggressive 

and control) and temperature condition (two levels: high and low) as the between-subjects 

factors yielded no significant differences among groups in their FRT scores,  

Fs (1, 56) ≤ 2.14. See Table C1 for scores at the FRT for aggressive and control children by 

temperature condition. 

 

Facial Affect Recognition 

Correct Responses 

Consistent with results of the FRT, overall accuracy on the facial affect recognition 

task did not differ between aggressive and control children, F (1, 56) = 0.79, p = 0.379. In 

this analysis a significant main effect of presentation time was obtained, F (1, 56) = 127.22,  

p = 0.000, reflecting that all children were more accurate at interpreting facial affect 

expressions when stimuli were presented for 500 ms (M = 27.40, SD = 5.13) compared to 

100 ms (M = 22.38, SD = 5.75). Although further main effects and interaction effects reached 

significance in this analysis, they were of little interest because a significant interaction 

between facial affect and group, F (4, 224) = 2.87, p = 0.024, and a significant three-way 

interaction between group, temperature and presentation time, F (1, 56) = 4.56, p = 0.037, 
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were found. Contrast analyses revealed that the Facial Affect x Group effect arose from the 

fact that, as hypothesized, subjects in the group of aggressive children recognized facial 

expressions of anger more often (M = 11.9, SD = 2.9) than those in the control group  

(M = 9.6, SD = 3.0), F (1, 56) = 6.32, p = 0.015. Further, aggressive children recognized 

facial expressions of disgust significantly less often (M = 7.2, SD = 4.2) than those in the 

control group(M = 10.0, SD = 4.4), F (1, 56) = 8.23, p = 0.006. There were no statistically 

significant effects of group for facial expressions of fear, neutrality or sadness,  

Fs (1, 56) ≤ 0.90. To evaluate the significant three-way interaction effect, a post hoc analysis 

was conducted. Results revealed that overall performance of children in the control group, 

exposed to high room temperature, was significantly lower following a stimulus presentation 

of 100 ms (M = 18.60, SD = 6.51) compared to a stimulus presentation of 500 ms  

(M = 26.53, SD = 5.77). Even though of little interest for this study, it should be noted that a 

further significant interaction of Facial Affect x Presentation Time was obtained,  

F (4, 224) = 12.99, p = 0.000, reflecting the fact that the increase in the number of correct 

responses after a stimulus presentation of 500 ms compared to 100 ms differed for the each 

facial affect in the order of sadness, anger, neutrality, disgust and fear. 

Table 1 provides the results of the analyses of variance for correct responses and 

Table 2 presents the mean frequency for correct facial affect labels in the facial affect 

recognition task, separately for experimental groups and time of presentation. Based on the 

results of contrast analysis regarding the interaction of group and facial affect, Table 2 

presents mean frequency for correct responses towards anger versus any other facial affect. 

For further information, Table C2 contains mean frequency for facial affect labels separately 

for each affect and experimental group. The probability to randomly emit a correct affect 

label following an affect stimulus, p (A ∩ B) = 0.04, is a product of the probability that a 

specific affect is presented out of five possible affects, p (A) = 0.2, and of the probability that 
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a specific affect label is chosen out of five possible affect labels, p (B) = 0.2. Since a specific 

affect was presented eight times in each trial, and the mean number of correct responses for a 

specific affect category was more than 8 x 0.04 = 0.32, it can be concluded that children’s 

responses on the Facial Affect Recognition task were not random responses. 
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Table 1 

Analysis of Variance Results for Correct Responses, Incorrect Responses, Sensory 

Sensitivity, Response Bias, Speed of Correct Responses and Speed of Incorrect Responses 

___________________________________________________________________________ 

 Fa 

 

 

Source 

Correct 

Responses 

Incorrect 

Responses 

Sensory 

Sensitivityb 

Response 

Biasb 

Speed of 

Correct 

Responsesc 

Speed of 

Incorrect 

Responsesc 

Group (G) 0.79 0.79 1.08 13.04*   4.09*   6.13* 

Temperature 

Condition (T)  

0.88 0.88 0.00 11.22* 0.01   4.26* 

G x T 3.10 3.10   5.55*   4.86* 1.08 2.45 

Error 1    (10.08)    (10.08) (0.81) (3.34) (3107676) (9623389) 

Facial Affect 

(A) 

21.28*   6.86*   1.58 0.56 

A x G   2.87*   3.41*   2.33 0.95 

A x T 2.30 1.54   1.38 2.07 

A x G x T 0.68 0.57   1.12 0.88 

Error 2 (6.49)    (10.95)   (686453) (3035537) 

Presentation 

Time (P) 

  127.22*   127.22* 33.43* 0.00 1.19 0.45 

P x G 13.21* 13.21* 2.54 0.02 0.00 0.70 

P x T 0.62 0.62 0.23 0.32 3.31 0.23 

P x G x T   4.56*   4.56*   5.96* 1.45 0.35 0.73 

Error 3 (1.19) (1.19) (0.30) (3.17) (527984) (2785493) 

     (Table 1 continues) 
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(Table 1 continued)      

 Fa 

 

 

Source 

Correct 

Responses 

Incorrect 

Responses 

Sensory 

Sensitivityb 

Response 

Biasb 

Speed of 

Correct 

Responsesc 

Speed of 

Incorrect 

Responsesc 

P x A 12.99*   8.10*   0.34 1.05 

P x A x G 1.86 1.04   0.33 1.28 

P x A x T 0.38 1.41     4.33* 1.88 

P x A x G x T 1.76 0.60   0.66 2.43 

Error 4 (1.74) (2.57)   (358356) (2321570) 

 

Note. Values in parentheses represent mean square errors. 

a N = 60 for each variable. b ANOVA without a between-subjects factor facial affect.  

c Analysis of Covariance with subject’s score at the Facial Recognition Test as a covariate. 

* p < .05. 
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Table 2 

Mean Frequency and Standard Deviation for Facial Affect Labels by Children under High and Low 

Temperature Condition 

__________________________________________________________________________________ 

  Facial Affect Labela 

  Correct Label  Incorrect Label 

Groupb Angry Not Angry  Angry Not Angry 

  Time of photo presentation 100 ms 

Aggressive       

 High  6.33 (1.88) 4.57 (1.59)  5.20 (3.47) 2.55 (1.21) 

 Low  4.53 (2.00) 4.60 (1.05)  5.13 (2.70) 2.98 (0.92) 

Control       

 High 3.87 (2.13) 3.68 (1.33)  5.13 (2.72) 4.07 (1.30) 

 Low  4.13 (1.64) 4.82 (0.98)  2.53 (2.72) 3.52 (0.97) 

  Time of photo presentation 500 ms 

Aggressive       

 High  6.80 (1.21) 5.15 (1.49)  5.13 (3.16) 1.87 (1.20) 

 Low  6.20 (1.27) 5.18 (1.13)  4.20 (3.28) 2.22 (1.11) 

Control       

 High  5.80 (1.66) 5.18 (1.23)  3.47 (2.13) 2.50 (1.31) 

 Low  5.47 (1.81) 5.82 (1.03)  1.67 (1.23) 2.40 (0.86) 

 

Note. Facial affect labels were angry, disgusted, neutral, sad and scared. The values represent mean 

frequency of labels that were angry and of labels that were not angry (disgusted, neutral, sad or 

scared). 

a Maximum score of correct responses = 16; maximum score of incorrect responses = 64.  

b n = 15 for each group. 
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Incorrect Responses 

The analysis yielded a significant main effect of presentation time, F (1, 56) = 127.22, 

p = 0.000. It appears that all children emitted incorrect labels more often when stimuli were 

presented for 100 ms (M = 17.62, SD = 5.75) than for 500 ms (M = 12.60, SD = 5.13). 

Further, the main effect of facial affect was significant, F (4, 224) = 6.86, p = 0.000. Special 

contrast analysis of responses of anger versus other facial affect yielded a significant effect,  

F (1, 56) = 14.96, p = 0.000, demonstrating that the most frequent error across groups of this 

study tended to be one of inaccurately presuming angry affect (M = 8.12, SD = 5.36) rather 

than any other affect (M = 5.53, SD = 2.18) in other children’s facial expression. As 

expected, the interaction Facial Affect x Group was significant, F (4, 224) = 3.41, p = 0.010. 

Contrast analysis confirmed that participants in the group of aggressive children mislabeled 

facial expressions as angry significantly more often (M = 9.83, SD = 5.63) than those in the 

control group (M = 6.40, SD = 4.55), F (1, 56) = 13.19, p = 0.001. There were no statistically 

significant effects of group for facial expressions of disgust, fear, neutrality or sadness,  

Fs (1, 56) ≤ 2.76. Other significant interaction effects at the multivariate level are ignored 

because a three-way interaction Group x Temperature x Presentation Time, F (1, 56) = 4.56, 

p = 0.037, was significant. Post hoc analysis showed that control children, exposed to high 

room temperature, emitted incorrect labels significantly more often following a stimulus 

presentation of 100 ms (M = 21.40, SD = 6.51) than following a stimulus presentation of  

500 ms (M = 13.07, SD = 5.11). A significant interaction between facial affect and time of 

presentation, F (4, 224) = 8.10, p = 0.000, was found that has already been described in the 

section on correct responses. 

Table 1 presents the results of the analyses of variance for incorrect responses. The 

mean frequency with which participants responded with an incorrect label towards anger or 

towards any other affect is provided in Table 2, separately for experimental groups and time 
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of presentation. Table C2 contains information on mean frequency of an incorrect label 

towards anger, disgust, neutrality, sadness or fear, separately for experimental groups. 

 

Sensory Sensitivity and Response Bias 

Separate analysis of variance with group (two levels: aggressive and control) and 

temperature condition (two levels: high and low) as the between-subjects factors and 

presentation time (two levels: 100 ms and 500 ms) as the within-subjects factor were 

performed on the parameters of sensory sensitivity (d’) and response bias (ß) towards anger 

according to SDT. Analysis of variance with the dependent variable d’ yielded a significant 

main effect of presentation time, F (1, 56) = 33.43, p = 0.000, showing that sensory 

sensitivity of all groups was increased when pictures were presented for 500 ms (M = 1.97, 

SD = 0.68) compared to 100 ms (M = 1.39, SD = 0.85). A significant interaction between 

Group x Temperature is ignored because the three-way interaction Group x Temperature x 

Presentation Time was significant, F (1, 56) = 5.96, p = 0.018. Contrast analysis revealed that 

when photographs were presented for 100 ms sensory sensitivity towards facial expressions 

of anger was significantly higher in aggressive children in the high temperature condition 

compared to aggressive children in the low temperature condition and control children,  

F (1, 56) = 6.80, p = 0.012. Sensory sensitivity did not differ as a function of aggression only, 

F (1, 56) = 1.08, p = 0.303. 

Table 1 presents the results of the analyses of variance for sensory sensitivity. Table 3 

presents the mean sensory sensitivity towards facial expressions of anger, separately for each 

experimental group and presentation time. 
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Table 3 

Signal Detection Analysis Parameters for Facial Affect Labels of Anger by Children under 

High and Low Temperature Condition 

___________________________________________________________________________ 

  Signal Detection Analysis Parameters 

  Sensory Sensitivity  Response Bias 

Groupa M SD  M SD 

  Time of photo presentation100 ms 

Aggressive       

 High Temperature 1.89 0.86  1.42 1.53 

 Low Temperature 1.22 0.62  1.60 0.91 

Control       

 High Temperature 0.93 0.93  1.55 0.75 

 Low Temperature 1.53 0.72  3.98 3.33 

  Time of photo presentation 500 ms 

Aggressive       

 High Temperature 2.02 0.47  1.26 0.94 

 Low Temperature 1.94 0.79  1.85 1.17 

Control       

 High Temperature 1.87 0.80  2.07 1.44 

 Low Temperature 2.07 0.66  3.35 2.62 

 

a n = 15 for each group. 
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Analysis of variance with the dependent variable ß yielded a significant main effect of 

Group, F (1, 56) = 13.04, p = 0.001, demonstrating that aggressive children displayed a less 

conservative response bias when they chose the response alternative of anger (M = 1.53,  

SD = 0.88) than control children (M = 2.74, SD = 1.84). Thus, they were more likely to emit 

a hostile label (angry affect) to a facial affect expression, regardless of the actually expressed 

facial affect by the stimuli, than children in the control group. A significant main effect of 

temperature condition is ignored because the interaction Group x Temperature was 

significant, F (1, 56) = 4.86, p = 0.032. A significant contrast was obtained, F (1, 56) = 7.54, 

p = 0.008, indicating that aggressive children exposed to high room temperature were less 

conservative in labeling a facial affect as angry than children of the other experimental 

groups. Thus, they were more likely to inaccurately presume angry affect in other children’s 

facial expression than aggressive children exposed to low room temperature, and control 

children under any temperature condition. Further, post hoc analysis revealed that response 

bias towards anger was significantly more conservative in control children in the low 

temperature condition compared to aggressive children under any temperature condition and 

control children in the high temperature condition.  

Table 1 presents the results of the analyses of variance for response bias. Table 3 

presents the mean response bias towards anger, separately for each experimental group and 

presentation time. Figure 1 contains the mean response bias for conditions of high and low 

room temperature in groups of aggressive and control children.  
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Figure 1. Mean response bias (+ SE) for conditions of high (n = 15)  

and low room temperature (n = 15) in groups of aggressive and  

control children. 

 

Response Time 

An analysis performed upon children’s RT for correct facial affect labels yielded a 

significant interaction Facial Affect x Temperature x Presentation Time, F (4, 224) = 4.58,  

p = 0.001, whereas the main effect of group did not reach conventional levels of statistical 

significance, F (1, 56) = 3.71, p = 0.059. Performance on the FRT was significantly 

negatively correlated with children’s RT to recognize facial expressions of Anger that were 

shown for 500 ms, r = -.23, p = .040, respectively. Therefore, the analyses of RT were 

repeated with children’s score on the FRT used as a covariate to control for discrimination 

skill of human faces in general. The analysis of covariance yielded a marginally significant 

main effect for Group, F (1, 55) = 4.09, p = 0.048, indicating that aggressive children emitted 

correct responses more quickly (M = 2531 ms, SD = 539) than control children  
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(M = 2808 ms, SD = 564). Further, a significant interaction Facial Affect x Temperature x 

Presentation Time was obtained, F (4, 220) = 4.33, p = 0.002. When pictures were shown for 

100 ms, children in the high temperature condition correctly recognized facial expressions of 

anger more quickly (M = 2345 ms, SD = 769) than children in the low temperature condition 

(M = 3008 ms, SD = 1148), F (1, 55) = 9.06, p = 0.004. Despite the fact that the interaction 

Facial Affect x Group failed to reach conventional levels of statistical significance, F (4, 220) 

= 2.33, p = 0.057, contrast analysis yielded a significant effect, F (1, 55) = 10.44, p = 0.002, 

showing that participants in the group of aggressive children emitted correct anger labels 

significantly faster (M = 2274 ms, SD = 625) than those in the control group (M = 2871 ms, 

SD = 794), as was expected. Table 1 presents the results of the analyses of covariance for 

speed of correct responses. Table C1 contains mean RT in ms for correct facial affect labels 

for each experimental group and presentation time. 

In the analysis of speed of incorrect responses a significant main effect of group,  

F (1, 56) = 6.14, p = 0.016, and of temperature, F (1, 56) = 4.60, p = 0.036, were obtained. 

Including FRT score as a covariate, the analysis yielded similar findings in that a significant 

effect for Group, F (1, 55) = 6.13, p = 0.016, and for Temperature, F (1, 55) = 4.26,  

p = 0.044, were found. Aggressive children emitted incorrect labels generally faster  

(M = 3443 ms, SD = 856) than control children (M = 4065 ms, SD = 1150). Furthermore, 

children emitted incorrect labels faster under conditions of high room temperature  

(M = 3485 ms, SD = 824) than under low room temperature (M = 4023 ms, SD = 1195). The 

interaction Facial Affect x Group was not significant, F (4, 220) = 0.95, p = 0.436. Table 1 

presents the results of the analyses of covariance for speed of incorrect responses. Table C1 

contains mean RT in ms for incorrect facial affect labels for each experimental group and 

presentation time. 
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Certainty of Facial Affect Recognition 

In both analyses of certainty regarding correct and incorrect responses a significant 

main effect of presentation time was obtained, Fs (1, 56) = 14.23 and 9.46, ps = 0.000 and 

0.003. Children felt less uncertain about their assignments of facial affect, when pictures were 

presented for 500 ms (Ms = 1.80 and 2.21, SDs = 0.61 and 0.57) compared to 100 ms  

(Ms = 2.03 and 2.41, SDs = 0.67 and 0.61). Whereas no further significant main or 

interaction effects were found in the analysis regarding correct responses, the analysis 

regarding incorrect responses yielded a significant interaction effect of group and temperature 

condition, F (1, 56) = 5.07, p = 0.028. Post hoc analysis revealed that control children in the 

high temperature condition felt more uncertain about their decisions (M = 2.52, SD = 0.48) 

than aggressive children in the same temperature condition (M = 2.16, SD = 0.45) and control 

children in the low temperature condition (M = 2.16, SD = 0.36).  
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Discussion 

Summary of Results 

The study reported here examines potential differences in the manner whereby 

aggressive children and control children evaluate various classes of facial affect stimuli that 

vary in terms of four basic negative facial affect expressions and a neutral expression. Results 

support the hypothesis that aggressive children, when compared to control children, display a 

marked tendency to infer hostility (angry affect) when appraising other children’s facial 

affect expression. Aggressive children tended to choose more often than control children the 

response alternative of anger, when the actual affect expressed by the affect stimuli was not 

anger. Also, they recognized angry facial expressions more often than those in the control 

group. Further analyses computed upon the data according to SDT revealed that these results 

reflect a response bias towards hostility among aggressive children compared to control 

children, as expected, rather than an enhanced performance to recognize true instances of 

hostility. Whereas aggressive children and children of the control group did not differ in their 

sensory sensitivity towards facial affect expressions of anger, aggressive children were more 

likely to interpret facial affect expressions as angry, regardless of the actually expressed 

affect by the stimuli, than control children.  

No evidence was found that this tendency reflects a general deficit among aggressive 

children to interpret facial affect expressions. Apart from the finding that aggressive children 

appeared to have greater difficulty to recognize displays of disgust, their overall accuracy on 

the facial affect recognition task did not differ from control children and they performed 

equally well on the facial recognition task, as well. To evaluate alternative mechanisms 

underlying aggressive children’s SIP, results of response time analyses are particularly 

relevant. Aggressive children were found to elicit correct, as well as incorrect, responses 

more quickly than children of the control group. Further, the most frequent error across 
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groups of this study tended to be one of inaccurately presumed hostility (angry affect). It may 

be concluded that aggressive children, relative to control children, display an inhibition 

deficit that manifests itself in a failure to inhibit a highly available response of hostility. 

Additionally, it is reasonable to assume that preexisting schemata towards hostility may 

influence aggressive children’s SIP more than control children’s SIP in that aggressive 

children were found to correctly recognize a hostile facial expression (angry affect) 

significantly faster than control children.  

Findings provide evidence for the validity of the approach to induce a differential 

experience of negative affect by manipulating room temperature in that children exposed to 

high room temperature expressed significantly more discomfort and irritation (but not anger) 

than children exposed to low room temperature, who reported to feel less negative after 

participating in the study than before. According to signal detection analysis, aggressive 

children’s tendency to attribute hostile affect to facial expressions that did not display a 

hostile affect was exacerbated under conditions of negative affect, as hypothesized. 

Interestingly, negative affect contributed to a more frequent use of incorrect interpretations 

towards hostility among control children as well. Several factors that may mediate the 

relationship among these children will be discussed on the basis of the following findings. 

Control children under conditions of negative affect were less certain in their decisions when 

they elicited an incorrect response and their overall performance on the facial affect 

recognition task was lower when stimuli were presented for 100 ms, than overall performance 

of children in the other groups. Comparable to aggressive children, they elicited incorrect 

facial affect labels significantly faster than children exposed to low room temperature. 

The results obtained here also indicate that further environmental conditions such as 

time of stimulus presentation effect aggressive children’s SIP when interpreting facial affect 

stimuli. When stimuli were presented for 100 ms, sensory sensitivity towards hostile affect 
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was significantly higher among aggressive children exposed to high room temperature than 

among children of the other experimental groups. This difference was not apparent when 

children had more time to encode stimuli that is when stimuli were presented for 500 ms. The 

interactive effect of conditions of negative affect and brief stimulus presentation is further 

highlighted by results of response time analysis. When stimuli were presented for 100 ms, 

children exposed to a high room temperature emitted correct anger labels in response to facial 

affect expressions more quickly than children exposed to a low room temperature. These 

findings need to be discussed based on further results that overall performance on the facial 

affect recognition across all groups was significantly enhanced and children felt more certain 

about their decisions when stimuli were presented for 500 ms compared to 100 ms. 

 

Recognition of Facial Affect 

Findings indicate that when aggressive children interpret facial affect of other 

children, they exhibit a distortion in SIP similar to one that has been established in past 

research for aggressive children when interpreting peer’s intent within social situations  

(e. g., Bickett et al., 1996; Dodge, 1980; Epps & Kendall, 1995; Quiggle et al., 1992;  

Wyatt & Haskett, 2001). In terms of the described SIP model (e. g., Crick & Dodge, 1994), 

these findings extent the construct of a hostile attributional bias in interpreting other’s intent 

in that they demonstrate a bias towards hostility in facial affect recognition on the part of 

aggressive children.  

Specifically, the finding of this study supports the result obtained by Nasby et al. 

(1980), who found a bias towards hostility among aggressive institutionalized boys in 

response to social stimuli varying in terms of two affective dimensions and extends it by 

showing that such factors as institutionalization and psychopathology do not appear to 

mediate the relationship between aggression and a bias towards hostility. This relationship 
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still holds among non-institutionalized children in the present study, when a group of control 

children is included and when global psychopathology was explicitly assessed. As expected 

from earlier work (Hinshaw & Zupan, 1997; Lahey & Loeber, 1997), attention problems of 

about 50% of the aggressive children were in the clinical range. However, controlling for 

possible effects on facial affect recognition by employing a measure of general ability to 

discriminate human faces, it appears that the relationship between aggression and the 

hypothesized bias is not mediated by this factor.  

This conclusion is underlined by the finding that aggressive children did not differ in 

their overall accuracy of facial affect recognition from children in the control group. Thus, in 

this study no evidence of a SIP deficit in aggressive children to interpret facial affect 

expressions was found. This finding contrasts the results of studies on intention-cue detection 

accuracy among aggressive children (e. g., Dodge et al., 1984; Dodge & Coie, 1987;  

Dodge & Somberg, 1987). Whereas the latter findings provide support for the hypothesis that 

developmental lags in the acquisition of intention-cue detection skills may be related to 

deviant social status in children (see Dodge et al., 1984), the present findings on facial affect 

recognition appear to be not consistent with this approach. 

Data of response time may shed light on the nature of alternative cognitive 

mechanisms leading to a bias towards hostility. Dodge and Newman (1981) found aggressive 

boys to respond more quickly than nonaggressive boys and to display a hostile attributional 

bias only when they responded quickly. Additionally, Dodge and Frame (1982) found that 

hostile cues are highly available for recall among children. Combining these results, the 

authors concluded that a deficit among aggressive children to inhibit a highly available 

response might be responsible for their attributional bias towards hostility. The data of the 

present study provide empirical support for this notion. Thus, the tendency among aggressive 

children to overattribute hostile affect to others may reflect an inhibition deficit rather than a 
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deficit in interpretation. Neither of these two possibilities negates the other and the data 

presented here, however, cannot determine the developmental path towards the tendency to 

attribute hostility when evaluating other’s facial affect. The need to examine the development 

of processing biases in facial affect recognition becomes readily apparent. 

A further goal of this study was to evaluate specific facial affects rather than affective 

dimensions. Consistent with results of Walz and Benson (1996), aggression was related to the 

tendency to most frequently overattribute an angry affect compared to other basic negative 

affects of disgust, sadness or fear. Interestingly, aggressive children appeared to have a 

poorer understanding of disgust than control children, supporting Walz and Benson’s (1996) 

conclusion that an ambiguous expression such as disgust will lead aggressive individuals to 

display a negative emotional bias in that they mislabel disgust as anger. By reducing the 

likelihood that this tendency to overattribute anger is related to other aspects of 

psychopathology, the specificity of the pattern is important, because it is consistent with the 

hypothesis that a chronic and disproportionate exposure to hostile social stimuli and 

interpersonal situations may lead children to develop a preexisting expectancy that others will 

behave hostile towards them in the future (Burks et al., 1999; Nix et al., 1999; Pettit,  

Dodge, & Brown, 1988). If so, they should emit hostile labels faster than children of the 

control group. Even though the results of contrast analysis regarding recognition of hostile 

affect were consistent with the hypothesis, we must express caution regarding the robustness 

of this finding because the overall interaction between group and facial affect was not 

significant, perhaps due to relatively small numbers of subjects or stimuli. However, the 

specificity of the labeling pattern and response time pattern lends support to the notion that, 

apart from an inhibition deficit, preexisting schemata may play a significant role in the 

etiology of biases towards hostility in facial affect recognition. 
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Some limitations of the present research require attention. In the present study the 

group of aggressive children consisted of children high in aggression who were either high or 

low in attention problems. A central issue is the extent to which cognitive patterns associated 

with aggression are specific to that syndrome, and the extent to which they are shared by 

both. This specificity is important because it may have implications for understanding the 

etiology of aggression. 

 As Quiggle et al. (1992) proposed, children who exhibit two forms of maladjustment 

(i. e., attention problems and aggression) may exhibit several patterns of SIP. Comorbid 

children could display a pattern that is similar to either aggression or attention problems, a 

pattern that is a composite of both syndromes, a pattern that is qualitatively distinct relative to 

aggression or attention problems, or a pattern that resembles that of aggression or attention 

problems, but is quantatively different in that it is more extreme in nature. From the present 

study firm conclusions regarding the degree to which a bias towards hostility and an 

inhibition deficit exhibited by the aggressive children is associated with aggression only 

cannot be drawn, because a group of children high in attention problems but low in 

aggression was not included. Yet, significant negative correlations between children’s score 

on the CBCL-subscale Attention Problems and response time for correct responses (r = -.30, 

p = .020) or for incorrect responses (r = -.33, p = .011) indicate that the postulated inhibition 

deficit among aggressive children may have at least partly been mediated by attention 

problems in that children with a higher score on the Attention Problems subscale tended to 

respond faster on the facial affect recognition task than children with a lower score. Future 

research that contrasts the processing of those children who manifest only one of these 

problems regarding recognition of facial affect and other aspects of SIP seems warranted. 

It is also important to note that biases towards hostility may be specific to children 

who exhibit a particular form of social maladjustment, those who engage in retaliatory or 
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reactive aggression (Crick & Dodge, 1996; Dodge & Coie, 1987; Hubbard, Dodge, Cillessen, 

Coie, & Schwartz, 2001). Results of future studies need to clarify whether biases in facial 

affect recognition are more heavily implicated in these children than in those who display 

more goal-oriented, proactive aggression. 

In addition, future studies will also need to address the problem of sample selection 

based on different procedures and informants. The scale of aggressiveness used in this study 

is not intended to be a diagnostic label and the study was conducted with a community 

sample of children. The extent to which these findings are generalizable to a clinically 

referred sample of children who have diagnoses of Conduct Disorder with aggression remains 

to be investigated. 

Further, aggressive children were identified on the basis of parent report. Even highly 

reliable instruments yield only modest correlations between different informants, which has 

been suggested to reflect situational specificity in children’s behavioral and emotional 

problems (Achenbach, McConaughy, Howell, 1987). Thus, it will be essential in future 

research to preserve the contributions of different informants in that different sources may 

validly reveal different, but important facets of children’s functioning. 

Finally, future research needs to assess alternative age ranges and to include gender as 

a further variable, since the exact composition of aggressiveness can be expected to differ 

somewhat among age and gender groups (Achenbach, 1989). The particular age range in this 

study was chosen, because it demarcates a significant stage in cognitive and developmental 

functioning (see Achenbach, 1989). Regarding gender, the lack of significant findings that 

was consistent with earlier findings (e. g., Slaby and Guerra, 1988) contributed to the 

exclusion of gender as a variable in this study.  

All findings from this study were based on children’s response to static photographs 

to unfamiliar faces. First, one can argue that these facial affect stimuli are hardly 
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representative of natural affect expressions. Alternatively, future studies may use films of 

expressions to approach the dynamic aspect of natural expressions. Reviewing literature, 

Ekman, Friesen, and Ellsworth (as cited in Scherer, 1992) showed that these stimuli yielded 

somewhat better recognition results than those obtained with photographs. However, given 

the dearth of studies on naturally occurring facial affects, it is difficult to judge how 

ecologically valid the model-produced affect expressions are. Only observational studies will 

help to determine whether or not children exhibit the kinds of cognitive patterns found here in 

real-life situations. Second, it is likely that there is a basic difference between the 

identification of unfamiliar and familiar faces (see Benton, 1980). Whether such a difference 

effects the cognitive pattern of aggressive children awaits to be tested.  

 

Recognition of Facial Affect and Negative Affect 

An important issue addressed in this study was what are the SIP patterns of aggressive 

children under conditions of induced negative affect. For the first time in research on 

aggressive children’s SIP mechanisms, this study employed manipulation of room 

temperature as an affect induction procedure. Multiple dimensions of mood were included to 

reveal specific mood and temperature relationships that are obscured when global measures, 

such as positive and negative mood, are employed. The temperature variable was not found to 

produce an effect on children’s subjective experience of anger. It is possible that children in 

the high temperature condition do not actually experience anger more than do children in the 

low temperature condition. It could also be that, although they might experience the 

heightened levels of arousal that normally would be called anger, children might have 

difficulty to accurately label this as anger. These statements are hypotheses rather than 

conclusions, however. Clearly, additional research is needed in order to clarify the 

relationship between high ambient temperature and the specific mood of anger among 
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children. Also, it should be noted that the temperature condition did not induce a high level of 

negative affect mediated by the experience of stress, in that scores on the postexperimental 

questionnaire of children in the high temperature condition reflected neither a high level of 

discomfort nor a high level of irritation. In any case, consistent with literature on effects of 

ambient temperature on mood (Anderson, 1989; Anderson et al., 1996; Bell and Baron, 1976; 

Griffitt, 1970; Griffitt & Veitch, 1971; Ruback & Pandey, 1992), the manipulation check 

implemented in this study showed that the experimental manipulation produced differential 

experience of stress or general negative affect, expressed as a higher level of discomfort and 

irritation among children exposed to high room temperature compared to children exposed to 

low room temperature.  

Regarding the aspect of affective responding to an environmental manipulation of 

room temperature, children’s subjective experience, assessed through verbal reports of 

feeling states, was used as an indicator in this study. However, affective responding is most 

clearly understood in terms of the autonomic nervous system and psychoneuroendocrine 

activation (see Masters et al., 1981). Thus, further validating evidence through measures of 

skin conductance, heart rate or cortisol changes that have gained favor as indicators of 

affective responding is needed, before firm conclusions can be drawn regarding the 

effectiveness of an affect induction procedure by means of room temperature manipulation. 

It was expected, both on the basis of SIP models of aggression (Crick and Dodge, 

1994) and empirical findings (Dodge & Somberg, 1987) that negative affect would be more 

effective in facilitating subsequent deficits and distortions of SIP in aggressive than in control 

children. Thus, we had hypothesized that the magnitude of difference between groups would 

vary according to temperature condition (but not the direction of difference). Consistent with 

the findings of Dodge and Somberg (1987), results of this study showed that response bias 

among aggressive children was more pronounced under conditions of high room temperature 
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than under conditions of low room temperature. Further analysis, however, revealed that 

control children experiencing negative affect did not differ from aggressive children in that 

they all displayed a response bias towards hostility (angry affect) compared to control 

children experiencing more positive affect. These findings are in contrast to those obtained by 

Dodge and Somberg (1987), who found that negative affect increased the tendency to 

attribute hostile intentions to peers in ambiguous circumstances among aggressive boys but 

had no discernible effect on SIP of nonaggressive boys.  

Several factors mediating the relation between negative affect and behavioral 

response among control children in the present study seem plausible. First, a mediating factor 

worthy of discussion is the degree of arousal produced by an affective state and its effects on 

attentional capacity. An analysis of children’s self-report of ambiguity on the facial affect 

recognition task showed that the group of control children exposed to high room temperature 

was significantly more ambiguous when eliciting incorrect responses than the other groups. 

Whereas these children were not less skilled in facial recognition prior to the experimental 

manipulation, their subjective impression under conditions of high room temperature 

reflected an objective decrement of performance when stimuli were presented for 100 ms. 

Thus, physiological arousal may be the key disruptive mechanism for these children. As 

Masters et al. (1981) noted, arousal can lead to deterioration in attentional capacity, which 

can lead children to respond with an effortless, or dominant, attribution (see Harris & Siebel, 

1975). If a response towards hostility is indeed the most highly available response to children, 

then the children who express high ambiguity and display an objective deficit during an 

arousing situation – control children exposed to high room temperature in the present sample 

– will be relatively likely to exhibit the processing pattern hypothesized to be characteristic of 

aggression. It is possible, then, that the bias towards hostility among these children occurs as 

a function of a general failure to correctly interpret facial affect expressions under conditions 
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of negative affect. Also, present data of response time are consistent with the suggestion of 

Gorenstein and Newman (1980) that arousal may be associated with inhibition deficits among 

all children. Children exposed to high room temperature elicited incorrect facial affect labels 

significantly faster than children exposed to low room temperature. Given the finding that a 

hostile facial affect label is highly available as a response to children, the assumption is 

reasonable, that control children demonstrate a bias towards hostility under conditions of high 

room temperature similar to aggressive children due to an inhibition deficit that occurs during 

arousal. 

Mechanisms that rely on the children’s affective experience should also be 

considered. It has become a common practice to differentiate between aggression due to 

socialization factors (trait aggression) and situationally determined aggression, originating 

from the experience of negative affect (state aggression). The present data are consistent with 

the notion that high ambient temperatures may increase aggressive responses through the 

experience of negative affect in that they work by a misattribution of the affective experience 

(Zillmann, 1978, 1983a, 1983b). Thus, a hostile attributional tendency may not be specific to 

trait aggression. Rather, as Thornton (1984) argued, the experience of a negative affective 

state may lead one to be motivationally biased to relieve that state through defensive 

attributions. A related hypothesis by Clark, Milberg, and Erber (1984) combines these 

cognitive mechanisms with physiological arousal. They proposed that arousal increases the 

availability of cognitions that are consistent with that level of arousal. The inference is that 

cognitive processing of negative environmental cues can influence children’s judgment in 

that they may make attributions of hostility that are consistent with the experience of negative 

affect and irritation under conditions of high room temperature, independent of their trait 

characteristics.  
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Finally, it is also possible that disparate findings in the present study and the Dodge 

and Somberg (1987) study rest in differences in the operational definition of aggression. 

Specifically, their study involved the use of teacher and peer nomination as classification 

criteria, respectively. The present sample of control children included also children in a 

subclinical range of aggressive behavior. It is possible then that the method used in the 

present research may be less effective for evaluating differences in response patterns among 

aggressive and control children. It appears that severely aggressive boys have social cognitive 

characteristics (e. g., problem-solving skill) that are qualitatively different form those of less 

severely aggressive children, but other characteristics (e. g., hostile attributional bias) that 

differ only in quantitative ways from moderately aggressive children (see Lochman & 

Lenhart, 1993). Such a continuum was found by Lochman and Dodge (1994) with severely 

violent boys displaying a more extreme distorted and deficient SIP pattern than moderately 

aggressive boys. A study by Slaby and Guerra (1988) indicated that antisocial-aggressive 

participants were more apt than were high- and low-aggressive participants and  

high-aggressive participants were more apt than low-aggressive participants to choose hostile 

problem definitions. In this regard, results of the present study may reflect an interactive 

effect of socialization factors and arousal among a subgroup of moderately aggressive 

children in the control group.  

It seems also possible that hostile attributions could underlie other deviant behavioral 

patterns as well as aggressive patterns. Results of Quiggle et al. (1992) provide evidence that 

some groups of deviant nonaggressive children also show a hostile attributional bias (in their 

study, depressed-nonaggressive children). For a small number of control children in this 

study evidence was found for attention problems in the clinical range. Yet, a bias towards 

hostility was only evident in those control children who were exposed to high room 

temperature. Pettit et al. (1988) found hostile attributional tendencies among all participants 



Recognition of Facial Affect     78    

 

(aggressive and nonaggressive), when they came from economically disadvantaged and 

stressed families. Thus, it may be that children in the control group displayed a bias towards 

hostility under conditions of negative affect, because they may have already learned to 

attribute hostility to others, regardless of their behavioral style. This reason seems less 

plausible though, because this tendency did not correlate with socio-economic status in the 

present sample.  

In summary, findings of the present study extend the construct of hostile attributional 

bias in that they highlight the need for attention to affective factors in studies of aggression 

and support the approach that concepts of facial affect must be integrated with theories of 

SIP. A more in-depth evaluation of the mechanisms that led children to their hostile 

attributions is necessary to determine whether or not the same cognitive processes are 

associated with the hostile attribution of aggressive and control children under conditions of 

negative affect. For example, inclusion of additional groups of nonaggressive children seems 

warranted. Notwithstanding the findings under conditions of high room temperature, the 

overall relation between a bias towards hostility and children’s status of aggression appears to 

be quite robust. 

 

Recognition of Facial Affect and Speed of Processing 

Apart from assessing the influence of negative affect on aggressive children’s SIP, a 

further goal of this study was to estimate the effect of preemptive processes by means of 

manipulating presentation time of the stimuli. Despite of little objective evidence that is with 

insufficient time for encoding aggressive children under the experience of negative affect 

displayed an enhanced performance to recognize hostile affect compared to children of the 

other experimental groups.  
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A plausible reason for these results may be that the experimental induction of 

negative affect may have had a cognitive priming effect that made hostile affect labels more 

available and salient to those children who have learned that negative affect in themselves is 

associated with hostility in others, that is aggressive children (Huesmann, 1988; see also 

Crick and Dodge, 1994; Dodge & Somberg, 1987). If this is so, then these children may be 

expected to respond disproportionately well to a minimum of hostile environmental cues that 

is when a facial affect expression cannot be sufficiently encoded. This proposed mechanism 

appears to be supported by results regarding response time. When stimuli were presented for 

100 ms, children exposed to a high room temperature emitted correct anger labels in response 

to facial affect expressions more quickly than children exposed to a low room temperature. It 

is not clear why the less aggressive children displayed the same pattern under conditions of 

high room temperature, as these data revealed no group differences. However, as presented 

earlier detailed checks on frequency of response according to SDT indicated differences, in 

that recognition of hostile facial affect among these children appears to be due to a bias rather 

than to an increased sensitivity towards hostility. Thus, it is reasonable to assume that high 

speed of correct responses to facial affect expressions of anger among these children and 

aggressive children reflect divergent mechanisms of SIP as they are discussed earlier.  

These effects were not evident when stimuli were presented for 500 ms. It appears 

that performance of children in the low temperature condition increased when more time to 

encode stimuli was available. This is reasonable since overall performance on the facial affect 

recognition across all groups was significantly enhanced and children felt more certain about 

their decisions when stimuli were presented for 500 ms compared to 100 ms.  

As such, the present findings may be of importance not only in demonstrating an 

increased sensitivity to hostile facial affect among aggressive children under conditions 

stimulating preemptive processing, but in elucidating that these environmental conditions 
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effect their SIP in an interactive fashion. It may be noted that relatively few studies have 

investigated the joint effects of environmental stressors but that, of course, environments 

often contain many sources of stress. Thus, it will be important in future research to explore 

whether and how these multiple stressors exert an interactive influence on aggressive 

children’s SIP. For example, it remains to be tested whether the influence of negative affect 

in the studies reviewed here (e. g., Dodge and Somberg, 1987) would vary under further 

conditions that give rise to preemptive processes. Findings of this study provide evidence for 

the validity of the approach that engagement in such script-based processing may be 

stimulated by further qualities of the stimuli (apart from state of mood; see Crick & Dodge, 

1994) which in this study transferred to manipulating time of encoding.  

 

Practical Implications 

As outlined earlier, the ability to recognize facial affect appears to be particularly 

relevant to develop and maintain adequate social functioning. For example, research suggests 

that children who recognized that people can experience different affective reactions were 

more skilled at social problem solving (Branden-Muller, Elias, Gara, & Schneider, 1992). 

Based on the present findings, an implication for intervention with aggressive children might 

be to address the specific aspect of facial affect recognition within social situations. 

McAlpine, Singh, Ellis, Kendall, and Hampton (1992) taught adults with mental retardation 

basic rules for facial movement and used directed rehearsal that enabled participants to 

improve their recognition ability of facial affect expressions. 

Accordingly, we suggest that intervention can target biases towards hostility among 

aggressive children by teaching them the skill of labeling facial expressions accurately. 

Clearly, it must be acknowledged that modifying SIP in aggressive children is likely to be 

quite challenging. This is particularly so because their perceptions of peers as hostile do have 
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a basis in reality and are often confirmed through their experiences (Dodge & Frame, 1982). 

Yet, to assist these children in understanding the relationship between facial affect, 

attributions, and behavior may lead them to refrain from retaliatory aggressive behavior 

(Graham et al., 1992) and may promote a cyclical pattern of adaptive social interaction.  

Consistent with SIP models (e. g., Crick & Dodge, 1994), it is further suggested from 

these data that an inhibition deficit and preemptive processing are cognitive paths that lead 

aggressive children to assume hostile affect more readily. These children seem to 

demonstrate an adequate ability to discriminate human faces and more specifically facial 

affect, but appropriate labels appear to be not as salient to them – possibly, because they 

process information in an automated fashion which is considered to involve a less conscious 

appraisal of stimuli. Research indicates that aggressive children can learn to process social 

information in a less automated manner, involving a more conscious evaluation of a social 

situation and potential solutions, which, in turn, improves their ability to generate appropriate 

solutions (Rabiner et al., 1990). In determining these links, potential interventions to alter the 

specific SIP pattern in aggressive children regarding facial affect stimuli become readily 

apparent. By training aggressive children to respond to facial affect cues more slowly and 

with greater attention to available non-hostile cues, may enable them to inhibit a highly 

available but inappropriate cognitive responses of hostility.  

Additionally, intervention should be targeted to changing the interpretation process in 

aggressive children under conditions stimulating preemptive processing such as mood state 

and encoding time. Intervention programs may be more effective if they take into account 

environmental factors that seem to modify children’s SIP, reflecting a comprehensive, 

cognitive-ecological approach. For example, to give children the opportunity to practice their 

prosocial skills during affective arousal should increase the generalizability of treatment  
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effects. If children’s aggressive SIP pattern can be successfully reduced across various 

circumstances, it is likely that their overall level of aggressive behavior would decrease as 

well. 

 

Conclusions 

In sum, this study found differences in the ways in which aggressive versus control 

children process facial affect stimuli. The findings were consistent with SIP models that 

assert that cognitive processes play an important role in psychopathology. Clearly, results of 

this study provide further evidence that the social information processing model of Dodge 

and collaborators (1986; Crick & Dodge, 1994) can be used as a guide for understanding 

aggression. 
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Appendix A 

Table A1 

T-score for Syndrome Subscales at the Child Behavior Checklist (CBCL) by Children 

___________________________________________________________________________ 

 Groupa 

Aggressive  Control CBCL 

Syndrome Subscales M SD  M SD 

1. Withdrawn 65.47 11.98  59.60 8.86 

2. Somatic Complaints 63.10 10.44  59.33 8.66 

3. Anxious/ Depressed 69.33 8.03  60.57 7.40 

4. Social Problems 65.77 11.07  57.53 8.30 

5. Thought Problems 63.20 10.88  58.67 9.09 

6. Attention Problems 73.30b 11.45  61.90 8.54 

7. Delinquent Behavior 66.17 7.13  57.40 6.26 

8. Aggressive Behavior 77.47b 5.12  59.40 6.01 

 

Note. T-scores at CBCL subscales range from 50 to 100.  

a n = 30 for each group. 

b Mean T-scores are in a clinical range.  
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Appendix B 
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5. Assignment to 

experimental group 
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Manipulation check 
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Figure B1. Chronological overview of procedure.  
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Appendix C 

Table C1 

Score at the Facial Recognition Test for Children by Temperature Condition 

___________________________________________________________________________ 

 Group 

Aggressive  Control Temperature 

Condition M SD n  M SD n 

High 41.27 4.06 15  40.67 4.43 15 

Low 38.67 2.97 15  41.07 4.25 15 
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Table C2 

Mean Frequency and Standard Deviation for Facial Affect Labels by Children under High 

and Low Temperature Condition 

___________________________________________________________________________ 

  Facial Affect Label 

Groupa Angry Disgusted Neutral Sad Scared 

  Correct Response (maximum score = 16) 

Aggressive       

 High  13.1 (2.4) 06.9 (3.9) 13.5 (3.9) 07.7 (4.6) 10.8 (4.7) 

 Low  10.7 (3.0) 07.6 (4.3) 12.6 (3.9) 07.1 (4.0) 11.9 (3.6) 

Control       

 High 09.7 (3.3) 06.9 (4.4) 11.7 (3.5) 07.3 (3.7) 09.7 (4.4) 

 Low  09.6 (2.7) 11.3 (3.5) 13.1 (3.3) 07.7 (3.3) 10.4 (4.5) 

  Incorrect Response (maximum score = 64) 

Aggressive       

 High  10.3 (6.2) 04.6 (5.7) 06.0 (3.3) 03.1 (3.5) 04.0 (4.5) 

 Low  09.3 (5.1) 05.3 (3.6) 06.8 (7.3) 04.0 (2.9) 04.7 (5.6) 

Control       

 High  08.6 (4.4) 07.3 (5.1) 06.8 (4.7) 05.3 (4.3) 06.8 (5.1) 

 Low  04.2 (3.7) 07.1 (4.4) 08.3 (4.6) 04.5 (4.0) 03.7 (1.8) 

 

Note. Each stimulus was presented twice, in a first trial for 100 ms and in a second trial for 

500 ms. The values represent mean frequency of responses over both times of presentation. 

a n = 15 for each group. 
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Table C3 

Mean RT (ms) and Standard Deviation for Facial Affect Labels by Children under High and 

Low Temperature Condition 

___________________________________________________________________________ 
 

  Facial Affect Label 

  Correct Label  Incorrect Label 

Groupa Angry Not Angry  Angry Not Angry 

  Time of photo presentation100 ms 

Aggressive       

 High     2113 (597)     2773 (645)    3706 (1127)    3289 (1031) 

 Low     2584 (887)     2599 (559)    3161 (1140)    3346 (1136) 

Control       

 High     2578 (868)     2789 (600)    3897 (2088)    3520 (1048) 

 Low     3433 (1248)     2963 (652)    4757 (2547)    4537 (1372) 

  Time of photo presentation 500 ms 

Aggressive       

 High     2173 (899)     2595 (766)    3894 (2039)    3230 (890) 

 Low     2227 (658)     2413 (510)    3702 (1708)    3731 (1132) 

Control       

 High     2766 (921)     2693 (565)    4208 (1815)    3457 (792) 

 Low     2709 (726)     2721 (610)    3525 (1293)    4715 (1405) 
 

Note. Facial affect labels were angry, disgusted, neutral, sad and scared. The values represent 

mean RT for labels that were angry and for labels that were not angry (disgusted, neutral, sad 

or scared). 

a n = 15 for each group. 

 




