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Abstract
Using a multi-component, process-oriented approach, the links between Social Information
Processing in the preschool years and a) sociodemographic risk, and b) behavior problems in
preschool, were examined in a community sample of 196 children. Findings provided support for
our initial hypotheses that aspects of social information processing in preschool are related to both
sociodemographic risk and to behavior problems in preschool. Response evaluation, and in
particular, the positive evaluation of an aggressive response, were related to both
sociodemographic risk and children’s aggressive behavior and partially mediated the links
between sociodemographic risk and aggressive behavior in preschool.

Research based on the Social Information Processing model has produced a substantial body
of empirical evidence about links between distorted social information processing patterns
and social maladjustment and problem behavior in school (e.g., Crick & Dodge, 1994;
Dodge, 1986; Dodge, Bates, & Pettit, 1990; Dodge, Laird, Lochman, &Zelli, 2002; Dodge
& Price, 1994; Lansford et al., 2006; Schultz & Shaw, 2003; Zelli& Dodge, 1999). A
smaller body of research has found that specific social information patterns are indicative of
problem behaviors already in preschool (e.g., Hart, DeWolf, &Burts, 1992; Katsurada &
Sguwara, 1998; Runions& Keating, 2007).

There is also an established body of literature that has demonstrated the relationship between
sociodemographic factors and children’s problem behavior in preschool and school. It was
suggested that the mechanisms by which sociodemographic risk contributes to the
development of maladaptive behaviors in children is through a stressful household
environment that is marked by less parental involvement, more parental stress, and less
desirable parenting behaviors and practices and that these circumstances are likely to result
in poorer behavioral outcomes for the children (Gershoff, Aber, Raver, & Lennon, 2007).
Sociodemographic factors that were linked to a stressful household environment include the
family’s income level, parental marital status, parental education, and the level of exposure
to crime and violence in the child’s environment (Goodman &Gotlib, 1999; Guerra,
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Huesmann, & Spindler, 2003; Harden et al., 2000; Margolin & Gordis, 2000; Schultz &
Shaw, 2003; Schwartz & Proctor, 2000). When these factors are at favorable levels (e.g.,
higher parental education, coming from a two-parent household), they are considered to be
predictive of socially competent behaviors and can serve as protective factors against
maladaptive behaviors. However, when any of these factors are at unfavorable levels (e.g.,
lower parental education, exposure to crime and violence), the child is at greater risk to
develop maladaptive behaviors in school.

Indeed, many studies have found the above mentioned sociodemographic risk factors to be
predictive of behavioral maladjustment in school. Lower income and Low maternal
education were found to predict lower levels of social competence in preschool (e.g.,
Downer & Pianta, 2006; Morris & Gennetian, 2003). Residing in a single parent household
predicted lower levels of social competence as well as higher levels of conduct problems in
school (e.g., Amato, 2001). Finally, early exposure to crime and violence in the house and
neighborhood has been linked to multiple behavior problems in preschool and school (e.g.,
Mersky& Reynolds, 2007; Ziv, Alva, & Zill, 2010).

The cumulative effect of these “life stressors” further increases the likelihood that children
will develop maladjusted behavior (Belsky, 2005; Corapci, 2008). There are indications that,
in combination, these early environmental risk factors account for more variance in
children’s maladaptive behavior than genetic factors (Brendgen, Vitaro, Boivin, Dionne, &
Pérusse, D., 2006). In the present study, we examine whether these factors all converge into
one single “cumulative risk index” and whether the index is related to social information
processing and problem behavior in preschool.

Connecting these two bodies of literature, it has been suggested that social information
processing is related to both sociodemographic risk and to maladaptive behavior in school
and consequently has an important mediating role in the links between early risk factors for
social maladjustment and disruptive behavior in school (Dodge et al., 1990; Guerra et al.,
2003; Price &Landsverk, 1998; Schwartz & Proctor, 2000). Indeed, there is evidence that
sociodemographic risk factors such as low maternal education and low family income
predicts negative patterns of social information processing in school (e.g., Runions&
Keating, 2007). However, no evidence has yet to be found regarding the mediating role of
social information processing on the links between early sociodemographic risk factors and
problem behavior in preschool. It is important to understand the cognitive foundations of
early peer relations and how these are linked to early risk factors and to children’s behavior.
Moreover, the success of interventions to change distorted social information processing
patterns is related to the early onset of such interventions, before the distorted patterns are
being fully ingrained (August, Egan, Realmuto, & Hektner, 2003). The ability to
comprehensively examine social information processing patterns in preschool-aged children
is a necessary precondition in order to develop successful representation-based interventions
with this age group.

The current investigation is grounded in the strong theoretical foundation of the social
information processing model proposed by Dodge and his colleagues (e.g., Crick & Dodge,
1994; Dodge, 1986). The model posits that individuals progress through a series of stepwise
mental mechanisms that are activated in response to external social cues and deactivated
upon the individual’s behavioral response. According to this model (see Figure 1), four
mental steps take place before individuals enact a behavioral response to social cues: (1)
encoding of social cues; (2) interpretation of the cue; (3) generation of a behavioral
response; and (4) evaluation of the response (Dodge & Price, 1994). In steps (1) and (2),
individuals selectively focus on particular social cues and, based on these cues, interpret the
context of the situation (e.g., the intent of the other interactant). In steps (3) and (4),
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individuals access possible responses from previous experiences stored in long-term
memory, evaluate these responses, and then select one to enact (Crick & Dodge, 1994). In
this loop-like process, each step affects, and is affected by, a database for social behavior.
This database includes the memory storage of past situations, acquired social rules, social
schemes, and knowledge of appropriate and inappropriate social behaviors.

Social cognition and social information processing
Widom (1989) suggests that to better understand the links between risk factors and
children’s social adjustment, research should be directed at the socio-cognitive processes
that mediate the connections between early experiences and later social behavior. Indeed,
efforts to examine children’s social cognitions and their relationships with behavior have
demonstrated the utility of socio-cognitive approaches to social adjustment (Crick & Dodge,
1994; Lemerise & Arsenio, 2000; Schwartz & Proctor, 2000).

To examine the cognitive mechanisms that guide children’s responses to socially
challenging and potentially frustrating interactions with peers, Dodge and Price (1994)
created the Social Information Processing Interview (SIPI). Based on the multistep
framework of the social information processing model, each step (i.e., encoding,
interpretation, response generation, response evaluation) could be the source of individual
differences in children’s social information processing patterns (Zelli& Dodge, 1999), and
thus is evaluated separately in the interview.

A large and productive body of research has demonstrated the utility of this approach,
particularly in identifying the hostile attribution bias of aggressive elementary school boys.
Compared to nonaggressive children, these children have been found to be less attentive to
social stimulation (Dodge & Tomlin, 1987), less accurate in their interpretation of peers’
social intentions (Dodge & Price, 1994; Dodge, Murphy, & Buchsbaum, 1984; Lansford et
al., 2006; Sancilio, Plumert, & Hartup, 1989; Slaby & Guerra, 1988), more likely to generate
aggressive or inept responses (Webster-Stratton & Lindsay, 1999), and more likely to expect
positive instrumental and interpersonal outcomes for an aggressive response (Crick & Ladd,
1990).

Despite the findings indicating the importance of social information processing in
understanding the behaviors of children as young as elementary school, it is still relatively
understudied in younger populations. However, there are several studies that show that
social information processing can be measured and explain meaningful differences in the
behaviors of preschool children (Feshbach, 1989; Katsurada & Sguwara, 1998; Runions&
Keating, 2007; Webster-Stratton & Lindsay, 1999).

Katsurada and Sguwara (1998) have shown that hostile/aggressive preschool children were
significantly more likely to possess a hostile attribution bias than less aggressive children.
Their results also indicated that preschoolers were capable of distinguishing between
intentional and unintentional actions when stimulus materials used were concrete and
familiar to them. Other studies have made distinctions among preschool-aged children in
other social information processing steps. Hart and his colleagues have shown that
preschoolers who engaged in more disruptive behavior also expected more positive
instrumental outcomes for hostile methods of resolving conflict than their less disruptive
peers. They also found that preschoolers who were more prosocial tended to envision
friendly-assertive strategies as leading to more positive instrumental outcomes and enhanced
social relations (Hart et al., 1992). Pettit and his colleagues have reported that preschool
children’s outcome expectations regarding aggressive and competent responses was
predicted by the quality of their relationship with their parent (Pettit, Harrist, Bates, &
Dodge, 1991). Lastly, a recent study using data from the NICHD Study of Early Childcare
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found that hostile attribution measured during the preschool years is a better predicator of
problem behavior in first grade than hostile attribution measured concurrently in first grade
(Runions& Keating, 2007).

A related body of research focusing on the problem-solving abilities of preschool-aged
children also has demonstrated the implications of social cognitive skills on social behavior
in preschool. Measuring preschoolers’ ability to think of alternate solutions to problems,
Shure, Spivak and Jaeger (1971) found that good problem solvers were less aggressive and
less inhibited in the classroom than poor problem solvers. Shure et al. (1971) emphasized
the importance of developing strong interpersonal cognitive problem solving skills in the
early years of life. Poor interpersonal cognitive problem solving skills have been associated
with high-risk impulsive and inhibited behavior (Shure & Spivak, 1982). Longitudinal
research has shown that poor interpersonal cognitive problem solving skills are associated
with higher levels of violence, substance abuse, unsafe sex, and psychopathology (Parker &
Asher, 1987; Roff, 1984; Rubin, 1985). More recent research indicates that children who are
empathic and good problem solvers have developed effective interpersonal skills, as they
have more friends and are less frustrated when things do not go their way (Shure & Aberson,
2005).

The role of social information processing in the relationship between risk factors and
problem

In accordance with the model they created, Dodge and his colleagues have hypothesized that
abrasive early experiences lead to chronic aggressive behavior by having an impact on the
development of social information processing patterns (Dodge et al., 1990). For example,
children who are exposed to violence and abuse early in their lives may develop distorted
social information processing patterns, and, as a result, exhibit maladaptive behavior at a
later age. These early experiences may cause them to incorrectly process social cues, such as
failing to encode or misinterpreting important social cues, resulting in their enactment of
disruptive behaviors. Alternatively, they may be hypervigilant toward hostile cues, which
could lead them to misinterpret the behavior of others as threatening, resulting in aggressive
or other socially undesirable responses.

Previous research with school aged children supports the assumption that social information
processing mediates the relationship between risk factors and maladaptive behavior. In a
study with elementary school children, Guerra et al. (2003) found that social cognitions such
as normalizing violent behavior and aggressive fantasy mediate the relationship between
children’s exposure to community violence and subsequent aggressive behavior. Similarly,
Schwartz and Proctor (2000) found that distorted social information processing patterns
mediate links between exposure to community violence and social adjustment in the child’s
school peer group. Dodge and colleagues (1990) found that social information processing
patterns fully mediated the relationships between early physical abuse and later aggressive
behavior. Evidence was also found for a moderating role of social information processing on
that link. In a study with maltreated children, Price and Landsverk (1998) reported that
children who generated higher proportions of competent and nonhostile social information
processing strategies were rated by their caregivers as more socially competent than
maltreated children with hostile and less competent social information processing strategies.

The present study
The present study was designed to examine whether social information processing has a
mediating role on the connection between sociodemographic risk and behavior problems in
preschool and to provide a comprehensive, multistep, process-like description of social
information processing patterns in preschool. A modified version of the SIPI for
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preschoolers (SIPI-P) was developed. The new version includes a storybook easel describing
challenging social situations with themes familiar and appropriate for preschool children
(e.g., playing with blocks and play dough; see Figure 2 for an example). In designing this
modified version, we took into account specific limitations in previous social information
processing measures. First, open-ended questions in the original SIPI were replaced by
close-ended questions in the SIPI-P to make it easier for shy children and younger children
with limited language skills to provide responses. Second, the pictures in the storybook easel
depict cartoon bears instead of real children as the story’s characters (see Figure 2) to reduce
the risk for race-specific biases (Leff et al., 2006). Third, “Boy” and “girl” versions of the
storybook easel were developed that were identical except for the depiction of the main
character bear (e.g., the “girl” bear had a ribbon in her hair, see Figure 2). Fourth, we
shortened the interview considerably to accommodate the short attention span of preschool
children while still enabling the examination of the complete social information processing
model. The combination of these changes resulted in a measure of social information
processing that aims to be (a) highly reliable and valid with preschool children; (b) compact
and efficient enough to be used on a large scale basis; and, (c) appropriate to use in diverse
populations of children.

Based on the premise that social information processing best explains the connection
between risk factors for maladjusted behavior and children’s social maladjustment and in
order to examine the validity of the SIPI-P as a measure of social information processing in
the preschool years, we included in this study measures of sociodemographic risk and
children’s problem behavior and posed the following hypotheses:

1. Higher levels of sociodemographic risk will be related to SIPI-P scores that reflect
less competent social information processing patterns.

2. SIPI-P scores that reflect more competent social information processing patterns at
the beginning of the preschool year will be related to better social behavior ratings
at the end of the preschool year.

3. SIPI-P scores will mediate the expected link between sociodemographic risk and
children’s problem behavior. Specifically, the relations between sociodemographic
risk and problem behavior at the end of the school year will be reduced
significantly when SIPI-P scores are entered into the equation.

Method
Sample and procedure

The sample was drawn from a large metropolitan area and included 196 children (98 girls;
50%) ages 48 to 61 months at the beginning of the study (M = 55 months, SD = 6.1 months).
Eligible families (families with 4- or 5-year old English-speaking children) were recruited
through their preschool using fliers distributed in their mailboxes. More than 75% of eligible
families agreed to participate in the study. Some of the recruitment efforts took place in
local Head Start programs to get a sufficient number of children from low socioeconomic
status (SES) backgrounds. This effort resulted in 47 children (23 boys) who were recruited
from four local Head Start programs. Information on household income (parent report) was
available for 167 recruited families; 38 (23%) reported household annual income lower than
$50,000 per year, 15 (9%) reported an annual income of $50,000 to $75,000, and 114 (68%)
reported a household annual income higher than $75,000. Information on race (parent or
teacher report) was available for 175 children; 83 (47%) were White, 44 (25%) were Black,
34 (19%) were Asian, and 14 (8%) were Latino.
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The data used in this study were collected from October to December of 2006 (Time 1) and
from April to June 2007 (Time 2). Mothers of 167 children (85%) completed a parent
questionnaire packet that included questions about sociodemographic characteristics of the
family, the maternal psychosocial characteristics (e.g., locus of control), and other
information about the child and the family. Teachers of 194 children (99%) completed a
rating of the child’s social behavior. SIPI-P data were collected from all 196 (100%)
children in the study. The same three interviewers collected SIPI-P data at both time points.
Sociodemographic data were collected only in Time 1. Social information processing and
behavior data were collected in both time points.

Measures
The Social Information Processing Interview – Preschool Version (SIPI-P)—
This 20-minute structured interview depicts a series of vignettes in which a protagonist is
either rejected by two other peers (in the “peer-rejection” vignette) or provoked by another
peer (in the “peer-provocation” vignette). The peers’ intent is portrayed as either ambiguous
or nonhostile/accidental. Each type of vignette is combined with each type of peer intent to
generate four stories: (1) a nonhostile rejection story (see Figure 2 and Table 1), (2) an
ambiguous rejection story (e.g., the protagonist asks the other children to join their game but
they do not answer), (3) an accidental provocation story (e.g., another child accidentally
spills the protagonist’s milk cup), and (4) an ambiguous provocation story (e.g., the
protagonist watches TV, another child comes over and changes the channel). The stories are
told by the interviewer using a storybook easel with illustrations of bears. There are parallel
picture books for boys and girls (see Figure 2 for examples of boys’ and girls’ stimuli). As
the child hears the story, the interviewer stops at scripted points and poses questions
addressing the hypothesized information processing steps.

The SIPI-P was first piloted in a small study with 26 children (Ziv, 2007). In this pilot test,
the SIPI-P had shown good psychometric properties with the exception of one open ended
question referring to the social information processing encoding stage (“what happened in
the story, from the beginning to the end?”). Due to that item’s poor psychometric properties,
it was not included in the main study.

An example for one of the stories is presented in Table 1 and Figure 2: Table 1 presents the
specific text and questions accompanying the nonhostile rejection story illustrated in Figure
2; the interview structure is the same for each of the four stories. Using the storybook easel,
the interviewer describes the basic vignette. The interviewer then asks if the other children
are mean or not mean. Then the interviewer asks an open-ended question: “What would you
say/do if this happened to you?” Next, the interviewer presents possible competent (e.g.,
asking the children if he can play next), aggressive (e.g., kicking the blocks), and inept (e.g.,
crying) responses and asks questions about possible outcomes of such responses.

Interviewers recorded the child’s responses in their data collection sheet. For the open-ended
item, interviewers wrote down the child’s verbatim answer. Immediately after the interview
was completed, interviewers coded the child’s response as either “competent,” “aggressive,”
or “inept.” Examples of competent responses include: “I’ll ask them again” or “I will say
please.” Other competent responses include those in which the child uses an authority figure
to solve the problem, such as “I will tell the teacher.” Examples of aggressive responses
include: “I’ll punch him in the nose” or “I’ll hit them.” Examples of inept responses include:
“I’ll cry” or “I’ll be very sad and tell them they don’t like me.” For reliability purposes, each
coder also coded 20 percent of each of the other two coders’ interviews. The percent
agreement among the three coders was 100 percent.
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Text and questions for the other three stories are similar to those in the nonhostile rejection
story presented in Table 1, with minor modifications for the specific aspects of the
respective story.

Three main scores are derived from the SIPI-P. Step 2 – Interpretation, yields one score:
Hostile Attribution. Step 3 – Response Generation, yields one score: Positive Response
Generation. Step 4 – Response Evaluation, yields one score: Positive Response Evaluation.
Table 2 presents the SIPI-P questions as they apply to the social information processing
steps.

The Hostile Attribution score is a frequency count of the number of times the child describes
the other child/children as being mean across the four stories. Thus, the range for this score
is 0 to 4 with higher scores representing higher hostile attribution. Internal consistency
reliability, as measured by Cronbach’s Alpha was .76 in Time 1 and .74 in Time 2.

The Positive Response Generation score is derived from the child’s responses to the open-
ended item “What would you say or do if this happened to you?” The answers are used to
create three, mutually-exclusive flag variables (coded 0, 1) for each story: competent flag,
aggressive flag, and inept flag. For example, if the child’s response is coded as “competent,”
then he or she is given a “1” for the competent flag, a “0” for the aggressive flag, and a “0”
for the inept flag. The values for the three respective flags are combined across the four
stories to create three scales: competence scale, aggressiveness scale, and inept scale. The
final positive response generation score is then calculated by subtracting the aggressive and
inept scores from the competent score. The original range of this score is minus four (only
inept or aggressive responses) to four (only competent responses). However, to avoid
negative scale scores, the scale was modified such that the presented possible range for this
score is zero (only inept or aggressive responses) to eight (only competent responses).
Internal consistency for the positive response generation was .78 in both Time 1 and Time 2.

The Positive Response Evaluation score is constructed from a combination of the 36
Response Evaluation questions (4 stories × 3 competent/aggressive/inept presented
responses × 3 questions per presented response). The total number of non-competent
responses (i.e., aggressive and inept responses) are summed across stories and subtracted
from the total number of competent responses to create this score. After adjusting for
negative scores, the possible range for this scale is 0–36 with higher scores representing
higher positive response evaluation. Internal consistency reliability was .87 in Time 1 and .
88 in Time 2.

Other Measures
Teacher ratings of problem behavior—The problem behavior scale items come from
an abbreviated adaptation of the Personal Maturity Scale (Alexander & Entwisle, 1988), the
Child Behavior Checklist for Preschool-Aged Children, Teacher Report (Achenbach,
Edelbrock, & Howell, 1987), and the Behavior Problem Index (Zill, 1990). The Aggressive
Behavior scale is composed of items such as “Hits or fights with others.” The Hyperactive
Behavior scale is composed of items such as “Can’t concentrate, can’t pay attention for
long.” The Withdrawn Behavior scale is composed of items such as “Keeps to herself or
himself, tends to withdraw.” For each item, the teacher is asked to judge whether the
behavioral description is “not true,” “somewhat or sometimes true,” or “very true or often
true” of the child. The Aggressive Behavior scale contains six items and could range in
value from zero to 12. The Hyperactive Behavior scale is composed of three items and could
range in value from zero to six. The Withdrawn Behavior scale contains four items and
could range in value from zero to eight. The internal consistency scores for the three scales
in Time 1 and Time 2 were α = .87 and α = .83 for the aggressive behavior scale, α = .82 and
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α = .85 for the hyperactive behavior scale, and α = .75 and α = .82 for the withdrawn
behavior scale. Test-retest correlations between Time 1 and Time 2 scores were as follows:
Aggressive behavior: r (170) = .62, p< .001; Hyperactive behavior: r (174) = .61, p< .001;
Withdrawn behavior: r (171) = .42, p< .001. The reliability and validity of these measures
were also established in multiple studies including large, nationally representative samples
of preschool-aged children, such as the Family and Child Experiences Survey and the Head
Start Impact study (ACYF, 2005, 2006).

Sociodemographic risk—Data used to compose the risk factors for maladaptive
behavior come from the parent questionnaire. The maternal education question included five
education categories from lowest (less than high school diploma) to highest (graduate
degree). This score was reversed to create the “lower maternal education” risk factor (high
school or less; 33 participants met this criterion). The household income question included
four income categories from lowest (less than $25,000 per year) to highest (more than
$75,000 per year). This score was also reversed to create the “lower household income” risk
factor (less than $50,000 per year; 38 participants met this criterion). The marital status
question included five marital statuses. The four non-married categories (i.e., divorced,
separated, widowed, single/never married) were combined to create the “one parent
household” risk category (43 participants). Finally, seven questions asked about exposure to
crime and violence (example: “in the last year, has your child ever been a witness of
domestic violence?”). If any of these questions was answered indicating exposure, the child
was coded as being exposed to crime and/or violence (27 participants). An exploratory
principal component factor analysis revealed that all four risk factors converge into one
single factor with an Eigen value of 1.91 and 47% of the variance explained (Alpha for this
combination was .73). This one factor was used in the study as the “risk index.” The index
was created by combining all four risk factors into one cumulative risk score with a range of
zero (no risk) to four (risk in all four factors).

Picture Vocabulary subtest of the Woodcock-Johnson Psycho-Educational
Battery –Third edition (McGrew and Woodcock, 2001)—This test was included to
control for children’s expressive language skills and is a measure of oral language
development and word knowledge. The task requires the child to identify pictured objects.
Although a few receptive items are offered at the beginning of the test, this is primarily an
expressive language task. The items become increasingly difficult as children are asked to
give the name of more obscure objects (e.g., monocle). The published internal consistency
reliability was reported as .77 (McGrew & Woodcock, 2001). Internal consistency reliability
in this study was .81 in Time 1 and .82 in Time 2. The test contains a total of 44 items,
however the test includes a stopping rule when three consecutive items are answered wrong.
As a result, preschool children are unlikely to receive all items.

Results
Preliminary analyses

Table 3 presents descriptive statistics of the three SIPI-P scores, the risk index, and the
aggressive, hyperactive, and withdrawn behaviors and Table 4 presents the bivariate
correlations among all of these variables. Note that correlations among the SIPI-P scores
from Time 1 and Time 2 had shown only weak links between the different SIPI-P scores
within each time period. Of the six possible correlations in Times 1 and 2, only two were
significant: In Time 1 hostile attribution was significantly related to positive response
evaluation: r (196) = .21, p< .01, and in Time 2 positive response generation was related to
positive response evaluation, r (182) = .15, p< .05. On the other hand, correlations among
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the problem behavior ratings were generally strong, especially between the two
externalizing ratings: aggressive and hyperactive behaviors (see table 4).

Next, to identify possible control variables for the main analysis, correlations between the
study’s main variables(SIPI-P and risk index scores at Time 1 and problem behavior scores
at Time 2) and possible control variables were conducted and are presented in Table 5. The
control variables include various child characteristics (i.e., gender, race (minority/non-
minority), age, and expressive language level), interviewer’s identity, and maternal locus of
control. There were no significant effects of interviewer, gender, and maternal locus of
control. Some significant links were found between race, age, and expressive language and
some of the study’s main variables (see Table 5). Accordingly, race, age, and expressive
language scores were entered as control variables in the main analysis.

Main analyses
First, to examine our first two hypotheses, the relations between the cumulative risk index,
SIPI-P scores at Time 1 and behavior ratings at Time 2 were examined through a set of
partial correlations, controlling for expressive language, ethnicity, age, and behavior ratings
at Time 1 as applicable. Three significant correlations were found:positive response
evaluation was negatively related to the risk index, r (167) = −.25, p< .01 (supporting
hypothesis 1), and to aggressive, r (167) = −.33, p< .001, and hyperactive behavior r (168) =
−.20, p< .01(supporting hypothesis 2).

Next, based on the partial correlation findings and following the procedures outlined by
Kline (1998) and MacKinnon and colleagues (MacKinnon, Lockwood, Hoffman, West, &
Sheets, 2002), we implemented structural equation modeling using Mplus 3.11 (Muthén, &
Muthén, 2004) to examine the mediating effects of positive response evaluation on the link
between the cumulative risk index and aggressive and hyperactive behavior (hypothesis 3).
We included age, expressive language, and aggressive (or hyperactive) behavior at Time 1
as covariates in the examined models (including Time 1 behavior outcomes in the examined
models meant that we are predicting change in these outcomes). These analyses also allowed
examining the overall fit of each model to the data. Because it was suggested that there are
no golden rules for cutoff values for SEM fit indexes (Marsh, Hau, & Wen, 2004) and that
fit should be evaluated on multiple criteria, we implemented three commonly used indexes
for goodness of fit (in samples smaller than 200): Root Mean Square Error of
Approximation (RMSEA), Tucker-Lewis Index (TLI), and Comparative Fit Index (CFI).
Guidelines for good model fit are where the RMSEA is smaller than .06, the TLI is larger
than .95, and the CFI is larger than .95. To examine the level of mediation, we followed
Kline’s (1998) algorithm to calculate the standard error of the indirect effect:

. In our sample, which is smaller than 200, the ratio ab/
SEab is interpreted as a t statistic (Kline, 1998) and represents a significance test for the
mediation effect.

Figure 3a shows the model examining the mediating effect of positive response evaluation
on the relationship between cumulative risk and aggressive behavior. The CFI and TLI
indexes showed good model fit to the data, while the RMSEA did not: RMSEA = .09, TLI
= .96, and CFI = .97. The mediating effect of positive response evaluation on the link
between risk and problem behavior was β = .09 which represents 29 percent of the variance
explained by positive response evaluation in the link between risk and aggressive behavior, t
= 3.77, p< .001. The leftover direct effect of risk on problem behavior was β = .23 which
means that the direct effect accounted for 71 percent of that link, t = 2.83, p< .01. No
significant mediating effect for response evaluation was detected in the model examining the
link between risk and hyperactive behavior.
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To further explore the source of the mediating effect in positive response evaluation, the
next set of analyses examined the mediation of the three response evaluation subscales (i.e.,
competent, aggressive, and inept) on the relationship between cumulative risk and
aggressive behavior. Only the model with positive evaluation of an aggressive response as
the hypothesized mediator was found to have significant path coefficient and/or to fit the
data (Figure 3b). This model fit the data based on all fit indexes: RMSEA = .03, TLI = .99,
and CFI = .99. The mediating effect of positive evaluation of aggressive response on the link
between risk and aggressive behavior was β = .122 which represents 38 percent of variance
explained by positive evaluation of aggressive response in the link between risk and
aggressive behavior, t = 4.53, p< .001. The leftover direct effect of risk on problem behavior
was β = .20 which means that the direct effect accounted for 60 percent of that link, t = 2.59,
p< .01.

Discussion
This study extends the current knowledge base on preschool children’s social information
processing in regard to interactions with peers and its links to important antecedents
(sociodemographic risk) and outcomes (problem behaviors) with some effect sizes that are
considerably higher than those found in recent studies examining social information
processing in preschool children (e.g., Runions& Keating, 2007). This is important because
questions had recently been raised regarding the utility of social information processing
measures as predictors of problem behaviors in community samples (Runions& Keating,
2007; Schultz & Shaw, 2003). Our findings regarding response evaluation suggest that
specific measures of social information processing can effectively distinguish between
preschool children with different levels of problem behaviors in a community sample.
Moreover, these meaningful relationships were significant even when controlling for
relevant differences among children in this study (i.e., race, age, and cognitive capacities).

Interpretation of cues and hostile attribution
Children’s interpretations of cues were not significantly related to either risk or problem
behavior in this study. This is surprising because previous studies have found hostile
attribution bias, a tendency associated with distorted interpretation in the social information
processing literature, to be related to risk (e.g., Dodge et al., 1990) and to aggressive
behavior (e.g., Dodge & Price, 1994; Dodge et al., 1984; Lansford et al., 2006; Sancilio et
al., 1989; Slaby & Guerra, 1988). Because hostile attribution was also found to capture
meaningful variations in other studies with preschool children (Feshbach, 1989; Katsurada
& Sguwara, 1998; Runions& Keating, 2007; Webster-Stratton & Lindsay, 1999), age does
not appear to be the reason for not finding the expected links with hostile attribution biases
in the current study. Nor does the method of assessment used in the study because the item
used to assess hostile attribution bias was practically identical to those used in previous
studies that have found such biases (e.g., Dodge & Price, 1994).

It may be that the failure to find any meaningful relations between hostile attribution and
any of the problem behavior ratings is related to the unique combination between a) the age
of the assessed children in this study; b) the characteristics of the current sample (a
community sample and not a sample of children already identified with aggressive
tendencies), and; c) the method of assessment used. The measurement of hostile attribution
biases in preschool children may require more sophisticated assessments than those used in
this study. It has been suggested that assessment methods targeting implicit processing
might assess more adequately some aspects of social information processing than methods
that use propositional knowledge paradigms (Burks, Laird, Dodge, Pettit, & Bates, 1999;
Runions& Keating, 2007) such as those in the current study. The way the hostile attribution
question was framed in this study (“Were the other kids mean or not mean?”) could be
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interpreted as priming, with children who select “mean” perhaps being more attentive to
hostile cues rather than actually attributing hostile intent to others under ambiguous
conditions.

This could also be viewed in the context of Dodge’s (2006) important suggestion that all
human beings are born with the tendency to match intent with outcome (and thus when the
outcome is negative to attribute negative or hostile intent to the issuer of the behavior), and
that the ability to attribute benign intent to bad-outcome circumstances begins with
development of theory of mind during the third year of life. If this is indeed the case, it may
be that hostile attribution is challenging to measure in preschool children because many of
them are still developing the ability to match benign intents with negative outcomes. In
relation to our measure, the thought that our inability to show any links between hostile
attribution and problem behavior may be related to a measurement problem is supported by
a meta-analysis pertaining to the links between hostile attribution and aggressive behavior
(Orobio de Castro, Veerman, Koops, Bosch, & Monshouwer, 2002). In their meta analysis,
Orobio de Castro and colleagues have found that differences in finding connections between
hostile attribution and aggressive behavior depended heavily on assessment and
measurement variations for that construct.

Response evaluation
In contrast to the other two social information processing constructs, positive response
evaluation was negatively related to both sociodemographic risk and to aggressive behavior
and also mediated the direct link between these two constructs.

Why was the measure of response evaluation more informative in this study than the
measures of hostile attribution and response generation? The answer may lie in the different
formats of the respective questions. Items tapping positive response evaluation were close-
ended and presented concrete examples of possible responses. In contrast, positive response
generation was based on the only open-ended questions in the assessment and hostile
attribution required the child to attribute intent to the other interactant in the story. While
these items (or similar items) have proved informative with older children or those with
more extreme behavior, they may not be appropriate for this population. Another possible
explanation is that while the positive response evaluation scale is based on data from 36
items across the instrument, the hostile attribution and positive response generation scales
are each based on four items of similar format. During the preschool years, when executive
functions are still developing, it is widely held that the most effective way to measure
cognitive capacities that are related to executive functions is to use a comprehensive and
multi-faceted method that can facilitate the regulation of information in the developing mind
(Towse, Lewis, & Knowles, 2007). Positive response evaluation, with its large set of items
corresponding to a variety of possible responses, may better represent such a method than
hostile attribution and positive response generation.

When the response evaluation construct was broken-up to its competent, aggressive, and
inept components, it was found that only the response to the aggressive component
significantly mediated the link between risk and behavior. These findings suggests that
splitting up positive response evaluation into its components is an informative practice
because it enabled a more specific identification of the source of mediation in that construct:
the source of the mediation effect on the link between risk and problem behavior was in the
responses to the aggressive scenarios. The findings related to the positive evaluation of an
aggressive response might be the most important theoretical contribution of this study. They
suggest that children who are perceived by their teachers as more aggressive also posses
distorted beliefs about the beneficial outcomes of aggressive responses. Consequently, these
children believe that aggression is a beneficial way to solve social conflicts. The importance
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of these findings for intervention efforts cannot be overstated because they suggest that a
behaviorally-based intervention to change aggressive tendencies may not be an effective
way to intervene without the addition of a cognitive component aiming to alter the distorted
perception.

Finally, we find it striking that the longitudinal links between children’s positive response
evaluation at Time 1 and their levels of problem behaviors (both aggressive and hyperactive
behaviors) at Time 2 (six month apart) were stronger than the concurrent links between
these two sets of variables in both Time 1 and Time 2 (.19 and .22 for the concurrent links
and .41 and .30, for the longitudinal links, respectively, see also Table 4). This is somewhat
similar to Runions and Keating (2007) finding(although with a different social information
processing variable) that hostile attribution measured during the preschool years is a better
predicator of problem behavior in first grade than hostile attribution measured concurrently
in first grade (Runions & Keating, 2007). Taken together, these findings suggest that
carefully designed social information processing measures could be used to predict
children’s later problem behaviors, again, an important attribute for early intervention
efforts.

Implications for intervention with children at risk to develop maladaptive behavior
As mentioned, finding an association between children’s perceptions of social relationships
and their behavior as early as in the preschool years has significant implications for
successful and early intervention efforts. Children’s social adjustment is an important
indicator of later life difficulties, mostly in relation to maladaptive behavior (Parker &
Asher, 1987). Thus, the investigation of the cognitive processes that facilitate social
behavior in childhood should be very useful in efforts to prevent children’s maladaptive
behavior. Moreover, because the social information processing model describes specific
processes that can be taught to children through practice and demonstration, these processes
could be targeted for change through intervention with socially maladjusted children. Such
initiatives already exist with elementary school-age children (e.g., Conduct Problems
Prevention Research Group, 1992, 1999; Fraser et al., 2005). However, because the range of
negative responses is less likely to be ingrained in younger children, behavioral
interventions are expected to be more effective at an earlier age (August et al., 2003).

Data from instruments tapping social information processing in preschool, such as the SIPI-
P, could inform the development of effective interventions earlier than what was previously
possible. Results with the SIPI-P in this study are promising for this purpose. Scores from
the SIPI-P generally had good reliability and showed meaningful correlations with
sociodemographic risk factors, as well as teacher ratings of children’s behavior. Further
work needs to be done to improve the instrument’s assessment of encoding, hostile
attribution, and response generation. However, the results from this study suggest that the
SIPI-P represents a significant step in developing psychometrically sound measures for
preschool children that can be used to guide future interventions with this age group. Our
findings regarding the negative links between positive response evaluation and aggressive
behavior suggest that this particular social information processing step may be explicitly
targeted in interventions with preschool children. For example, preschool teachers could
create role-play activities in which children are asked to evaluate the outcomes of specific
behaviors. As part of these play activities, teachers could provide feedback that include
corrections to misguided/non-competent evaluations and encouragements to evaluations that
suggest common social knowledge. In that regard we can refer to programs such as the
Making Choices: Social Problem Solving Skills for Children (MC; Fraser et al., 2005) that
offer specific intervention goals such as the identification of relational goals and the design
and selection of prosocial goals. These steps could be adapted with preschool children and
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seem to be particularly relevant to the correction of biases in the ability to correctly identify
the outcomes of competent and non-competent social actions.

Finally, note that while hostile attribution did not change from Time 1 to Time 2, both
positive response generation and positive response evaluation positively changed during that
same period. While the effect sizes of these changes were relatively small, these findings are
still encouraging. These two social information processing construct are in many ways
related to what many preschool programs (including Head Start)are trying to promote as
early socialization: the ability to respond constructively to challenging social interaction,
and the ability to evaluate the outcomes of one’s own actions in a realistic and socially
oriented way. That these two cognitive mechanisms change in preschool children without a
guiding hand of a specific intervention program suggests that a positive base rate
intervention effect may exists that could facilitate successful interventions with this age
group. Whether the positive changes detected here are the result of simple maturation or due
to the fact that all children in this study were in organized preschool programs could be the
subject of future examinations.

Limitations and future directions
A few limitations to this study should be noted. First, the original Dodge and Price’s SIPI
included questions and observations pertaining to two additional social information
processing steps: encoding and behavioral enactment which were not examined in the
current study. The inability to measure the first step of the social information processing
model—encoding—precludes us from reaching more comprehensive conclusions on the
interaction between the social information processing steps to create distinct groups of
children who are characterized by particular patterns of social information processing as
well as about the place of encoding in predicting social behavior. For example, it was
suggested that problems with encoding may be the result of selective attention towards
social cues that reaffirm existing self-perceptions (Dykas& Cassidy, 2011; Kirsh & Cassidy,
1997).

The current measure is limited to social information processing of peer-related interactions
but does not capture interactions with other important figures in the child’s life such as
parents, siblings, and teachers. These other sets of interactions should be considered in
future studies examining social information processing in preschool children. For example,
there are several similarities between the definitions of social information processing and
attachment-related constructs such as the internal working model. As a result, future studies
should include stories that tap attachment relationships directly, such as mother–child,
attachment–sensitive interaction scenes. We are now in the process of developing an
attachment-related social information processing interview.

Finally, future studies should examine social information processing theory with respect to
new research in cognitive psychology and general information processing. Because the
extant literature on, as well as the available measurement tools for, examining social
information processing in preschool is relatively sparse, future researchers in that field
should take advantage of approaches used in other information processing research. For
example, much cognitive psychology research in recent years has focused on more heuristic
processes such as executive functions and information-regulation (Garon, Bryson, & Smith,
2008; Miyake et al., 2000). Exploring the connections between social information
processing and executive functions (such as the tendency to alter responses that would
otherwise be produced because of prior associations) could lead to new and intriguing lines
of research. This type of research could highlight the possible role of non-analytic cognitive
factors in the processing of social information. The social information processing model is at
its base an analytic model which assumes a logical and ordered procedure that repeats itself
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the same way in every social situation. However, contemporary research in cognitive
psychology is increasingly interested in heuristic, less-aware processes that provoke
behavioral responses with apparently little (or at least less) overt processing. Indeed,
executive functions are often thought to develop in ways that short-circuit automated,
heuristic, or gist responses, allowing time for explicit analytic processing. Examining what
is assumed as both analytic and non-analytic processes within the same study could have a
major effect on our understanding on both type of processes.

Acknowledgments
This study was supported by grant number RO3HD051599 from the National Institute of Child Health and
Development (NICHD) to Yair Ziv. The authors extend thanks to all the families and staff who took part in this
study. Special thanks to Denise Pinkowitz for managing the data collection efforts and to Tiandong Li for helping
with data analysis.

References
Achenbach TM, Edelbrock C, Howell CT. Empirically based assessment of the behavioral/emotional

problems of 2- to 3-year-old children. Journal of Abnormal Child Psychology. 1987; 15:629–650.
[PubMed: 3437096]

Administration on Children, Youth, and Families (ACYF). Head Start impact study: First year
findings. Washington, DC: Administration for Children, Youth, and Families, U.S. Department of
Health and Human Services; 2005.

Administration on Children, Youth, and Families (ACYF). Head Start Performance Measures Center
Family and Child Experiences Survey (FACES 2000). Washington, DC: Administration for
Children, Youth, and Families, U.S. Department of Health and Human Services; 2006.

Alexander KL, Entwisle DR. Achievement in the first two years of school: Patterns and processes.
Monographs of the Society for Research in Child Development. 1988; 53(2) Serial No. 218.

Amato PR. Children of divorce in the 1990s: An update of the Amato and Keith (1991) meta-analysis.
Journal of Family Psychology. 2001; 15:355–370. [PubMed: 11584788]

August GJ, Egan EA, Realmuto GM, Hektner JM. Four years of the Early Risers Early-Age-Targeted
preventive intervention: Effects on aggressive children’s peer relations. Behavior Therapy. 2003;
34:453–470.

Belsky, J. Differential susceptibility to rearing influence: An evolutionary hypothesis and some
evidence. In: Ellis, B.; Bjorklund, D., editors. Origins of the social mind: Evolutionary psychology
and child development. New York: Guilford; 2005. p. 139-163.

Brendgen M, Vitaro F, Boivin M, Dionne G, Pérusse D. Examining Genetic and Environmental
Effects on Reactive Versus Proactive Aggression. Developmental Psychology. 2006; 42:1299–
1312. [PubMed: 17087562]

Broidy LM, Nagin DS, Tremblay RE, Bates JE, Brame B, Dodge KA, Fergusson D, Horwood JL,
Loeber R, Laird R, Lynam DR, Moffitt TE, Pettit GS, Vitaro F. Developmental trajectories of
childhood disruptive behaviors and adolescent delinquency: A six-site, cross-national study.
Developmental Psychology. 2003; 39:222–245. [PubMed: 12661883]

Burks VS, Laird RD, Dodge KA, Pettit GS, Bates JE. Knowledge structures, social information
processing, and children’s aggressive behavior. Social Development. 1999; 8:220–236. [PubMed:
20011226]

Cohen, J. Statistical power analysis for the behavioral sciences. 2. Hillsdale, NJ: Lawrence Erlbaum
Associates, Inc; 1988.

Conduct Problems Prevention Research Group. A developmental and clinical model for the prevention
of conduct disorders. Development and Psychopathology. 1992; 4:509–527.

Conduct Problems Prevention Research Group. Initial impact for the Fast Track Prevention Trial for
Conduct disorder: I. The high-risk sample. Journal of Consulting and Clinical Psychology. 1999;
67:631–647. [PubMed: 10535230]

Corapci F. The role of child temperament on head start preschoolers’ social competence in the context
of cumulative risk. Journal of Applied Developmental Psychology. 2008; 29:1–16.

Ziv and Sorongon Page 14

J Exp Child Psychol. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Crick NR, Dodge KA. A review and reformulation of social information- processing mechanisms in
children’s social adjustment. Psychological Bulletin. 1994; 115:74–101.

Crick NR, Ladd GW. Children’s perceptions of the outcomes of aggressive strategies: Do the ends
justify being mean? Developmental Psychology. 1990; 26:612–620.

Dishion, TJ.; French, DC.; Patterson, GR. The development and ecology of antisocial behavior. In:
Cicchetti, Dante; Cohen, Donald J., editors. Developmental psychopathology, Vol. 2: Risk,
disorder, and adaptation. Oxford, England: John Wiley & Sons; 1995. p. 421-471.

Dodge, KA. A social information processing model of social competence in children. In: Perlmutter,
M., editor. Minnesota symposium of child psychology. Hillsdale, NJ: Erlbaum; 1986. p. 77-125.

Dodge KA. Transitional science in action: Hostile attributional style and the development of
aggressive behavior problems. Development and Psychopathology. 2006; 18:791–814. [PubMed:
17152401]

Dodge KA, Bates JE, Pettit GS. Mechanisms in the cycle of violence. Science. 1990; 250:1678–1683.
[PubMed: 2270481]

Dodge KA, Laird R, Lochman JE, Zelli A. Multidimensional latent-construct analysis of children’s
social information processing patterns: Correlations with aggressive behavior problems.
Psychological assessment. 2002; 14:60–73. [PubMed: 11911050]

Dodge KA, Murphy RM, Buchsbaum K. The assessment of intention-cue detection skills in children:
Implications for developmental psychopathology. Child Development. 1984; 55:163–173.
[PubMed: 6705618]

Dodge KA, Pettit GS. A biopsychosocial model of the development of chronic conduct problems in
adolescence. Developmental Psychology. 2003; 39:349–371. [PubMed: 12661890]

Dodge KA, Price JM. On the relation between social information processing and socially competent
behavior in early school-aged children. Child Development. 1994; 65:1385–1397. [PubMed:
7982356]

Dodge KA, Tomlin A. Cue utilization as a mechanism of attributional bias in aggressive children.
Social Cognition. 1987; 5:280–300.

Downer JT, Pianta RC. Academic and cognitive functioning in first grade: Associations with earlier
home and child care predictors and with concurrent home and classroom experiences. School
Psychology Review. 2006; 35:11–30.

Dykas MJ, Cassidy J. Attachment and the processing of social information across the life span: Theory
and evidence. Psychological Bulletin. 2011; 137:19–46. [PubMed: 21219056]

Elliott SN, Gresham FG, Freeman T, McCloskey G. Teacher and observer ratings of children’s social
skills: Validation of the social skills rating scales. Journal of Psychoeducational Assessment. 1988;
6:152–161.

Feshbach LE. Aggression-conduct problems, attention-deficits hyperactivity, play, and social
cognition in four-year-old boys. Dissertation Abstracts International. 1989; 50(12):5878.

Fraser MW, Galinsky MJ, Smokowski PR, Day SH, Terzian MA, Rose RA, Guo S. Social
Information-Processing Skills Training to Promote Social Competence and Prevent Aggressive
Behavior in the Third Grades. Journal of Consulting and Clinical Psychology. 2005; 73:1045–
1055. [PubMed: 16392978]

Frick PJ, Morris AS. Temperament and developmental pathways to conduct problems. Journal of
Clinical Child and Adolescent Psychology. 2004; 33:54–68. [PubMed: 15028541]

Garon N, Bryson SE, Smith IM. Executive function in preschoolers: A review using an integrative
framework. Psychological Bulletin. 2008; 134:31–60. [PubMed: 18193994]

Gershoff ET, Aber JL, Raver CC, Lennon MC. Income is not enough: Incorporating material hardship
into models of income associations with parenting and child development. Child Development.
2007; 78:70–95. [PubMed: 17328694]

Goodman SH, Gotlib IH. Risk for psychopathology in the children of depressed mothers: A
developmental model for understanding mechanisms of transmission. Psychological Review.
1999; 106:458–490. [PubMed: 10467895]

Guerra NG, Huesmann LR, Spindler A. Community violence exposure, social cognition, and
aggression among urban elementary school children. Child Development. 2003; 74:1561–1576.
[PubMed: 14552414]

Ziv and Sorongon Page 15

J Exp Child Psychol. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Harden BJ, Winslow MB, Kendziora KT, Shahinfar A, Rubin KH, Fox NA, Crowley MJ, Zahn-
Waxler C. Externalizing problems in Head Start children: An ecological exploration. Early
Education and Development. 2000; 11:357–385.

Hart CH, DeWolf DM, Burts DC. Linkages among preschoolers’ playground behavior, outcome
expectations, and parental disciplinary strategies. Early Education and Development. 1992; 3:265–
283.

Katsurada E, Sugawara AI. The relationship between hostile attributional bias and aggressive behavior
in preschoolers. Early Childhood Research Quarterly. 1998; 13:623–636.

Kirsh SJ, Cassidy J. Preschoolers’ attention to and memory for attachment-relevant information. Child
Development. 1997; 68:1143–1153. [PubMed: 9418230]

Kline, RB. Principles and practice of structural equation modeling. New York: The Guilford Press;
1998.

Lansford JE, Malone PS, Dodge KA, Crozier JC, Pettit GS, Bates JE. A 12-Year Prospective Study of
Patterns of Social Information Processing Problems and Externalizing Behaviors. Journal of
Abnormal Child Psychology. 2006; 34:715–724. [PubMed: 17053997]

Leff SS, Crick NR, Angelucci J, Haye K, Jawad AF, Grossman M, Power TJ. Social Cognition in
Context: Validating a Cartoon-Based Attributional Measure for Urban Girls. Child Development.
2006; 77:1351–1358. [PubMed: 16999803]

Lemerise EA, Arsenio WF. An integrate model of emotion processes and cognition in social
information processing. Child Development. 2000; 71:107–118. [PubMed: 10836564]

Margolin G, Gordis EB. The effects of family and community violence on children. Annual Review of
Psychology. 2000; 51:445–479.

McGrew, KS.; Woodcock, RW. Woodcock-Johnson III. Itasca, IL: Riverside Publishing; 2001.
Technical manual.

Mersky JP, Reynolds AJ. Child maltreatment and violent delinquency: Disentangling main effects and
subgroup effects. Child Maltreatment. 2007; 12:246–258. [PubMed: 17631624]

Miyake A, Friedman N, Emerson M, Witzki A, Howerter A, Wager TD. The unity and diversity of
executive functions and their contributions to complex “frontal lobe” tasks: A latent variable
analysis. Cognitive Psychology. 2000; 41:49–100. [PubMed: 10945922]

Morris PA, Gennetian LA. Identifying the Effects of Income on Children’s Development Using
Experimental Data. Journal of Marriage and Family. 2003; 65:716–729.

Orobio de Castro B, Veerman JW, Koops W, Bosch JD, Monshouwer HJ. Hostile attribution of intent
and aggressive behavior: A meta-analysis. Child Development. 2002; 73:916–934. [PubMed:
12038560]

Parker JG, Asher SR. Peer relations and later personal adjustment: Are low-accepted children at risk?
Psychological Bulletin. 1987; 102:357–389. [PubMed: 3317467]

Pettit GS, Harrist AW, Bates JE, Dodge KA. Family interaction, social cognition and children’s
subsequent relations with peers at kindergarten. Journal of Social and Personal Relationships.
1991; 8:383–402.

Price JM, Landsverk J. Social information processing patterns as predictors of social adaptation and
behavior problems among maltreated children in foster care. Child Abuse and Neglect. 1998;
22:845–858. [PubMed: 9777255]

Roff JD. Childhood aggression and social adjustment as antecedents of delinquency. Journal of
Abnormal Child Psychology. 1984; 12:111–126. [PubMed: 6715687]

Rubin, KH. Socially withdrawn children: An ‘at risk’ population?. In: Schneider, BH.; Rubin, KH.;
Ledingham, LE., editors. Children’s peer relations: Issues in assessment and intervention. New
York: Springer; 1985. p. 125-139.

Runions KC, Keating DP. Young children’s social information processing: Family antecedents and
behavioral correlates. Developmental Psychology. 2007; 43:838–849. [PubMed: 17605518]

Sancilio MFM, Plumert JM, Hartup WW. Friendship and aggressiveness as determinants of conflict
outcomes in middle childhood. Developmental Psychology. 1989; 25:812–819.

Schultz D, Shaw DS. Boys’ maladaptive social information processing, family emotional climate, and
pathways to early conduct problems. Social Development. 2003; 12:440–460.

Ziv and Sorongon Page 16

J Exp Child Psychol. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Schwartz D, Proctor LJ. Community violence exposure and children’s social adjustment in the school
peer group: The mediating roles of emotion regulation and social cognition. Journal of Consulting
and Clinical Psychology. 2000; 68:670–683. [PubMed: 10965642]

Shure, MB.; Aberson, B. Enhancing the process of resilience through effective thinking. In: Goldstein,
S.; Brooks, RB., editors. Handbook of resilience in children. New York: Kluwer Academic/
Plenum; 2005. p. 373-394.

Shure MB, Spivak G. Interpersonal problem solving in young children: A cognitive approach to
prevention. American Journal of Community Psychology. 1982; 10:341–356. [PubMed: 7113996]

Shure MB, Spivak G, Jaeger MA. Problem-solving thinking and adjustment among disadvantaged
preschool children. Child Development. 1971; 42:1791–1803. [PubMed: 5172420]

Slaby RG, Guerra NG. Cognitive mediators of aggression in adolescent offenders: 1. Assessment.
Developmental Psychology. 1988; 24:580–588.

Thompson, RA. Early attachment and later development. In: Cassidy, J.; Shaver, P., editors. Handbook
of attachment: Theory, research and clinical applications. New York: Guilford Press; 1999. p.
265-286.

Towse JN, Lewis C, Knowles M. When knowledge is not enough: The phenomenon of goal neglect in
preschool children. Journal of Experimental Child Psychology. 2007; 96:320–332. [PubMed:
17300798]

Webster-Stratton SC, Lindsay DW. Social competence and conduct problems in young children: Issues
in assessment. Journal of Clinical Child Psychology. 1999; 28:25–43. [PubMed: 10070605]

Widom CS. The cycle of violence. Science. 1989; 244:160–166. [PubMed: 2704995]
Zelli, A.; Dodge, KA. Personality development from the bottom up. In: Cervone, D.; Shoda, Y.,

editors. The coherence of personality: Social-cognitive bases of consistency, variability, and
organization. New York: Guilford Press; 1999. p. 94-126.

Zill, N. Behavior problems index based on parent report [memorandum]. Washington, DC: Child
Trends; 1990.

Ziv, Y. Social information processing in preschool children: Preliminary evidence regarding a
promising new measurement tool. In: Zebrowski, JA., editor. New Research on Social Perception.
Hauppauge, NY: Nova Science Publishers, Inc; 2007. p. 47-74.

Ziv Y, Alva S, Zill N. Understanding Head Start children’s problem behaviors in the context of arrest
or incarceration of household members. Early Childhood Research Quarterly. 2010; 25:396–408.

Ziv and Sorongon Page 17

J Exp Child Psychol. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.
The social information processing model (Adapted from Crick & Dodge, 1994).
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Figure 2.
Peer entry example: Boys version on the left, girls on the right – Story 1 - Nonhostile
rejection. In the original measure, each picture appears on a separate page. Order of pictures:
left to right, top to bottom. See Table 2 for text accompanying the pictures.
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Figure 3.
Structural models showing the role of social information processing in mediating the link
between sociodemographic risk and teacher-reported aggressive behavior. Coefficients in
parenthesis represent the direct effect and coefficients outside the parenthesis represent the
leftover effect. In the case of the direct link between risk and behavior, the leftover effect
outside the parenthesis is for a model including only the SIPI-P variable as an additional
predictor (to isolate the mediating effect of social information processing on that link). R-
squared for the model presented in figure 3a is .48. R-squared for the model presented in
figure 3b is .49.
* p< .05; ** p< .01; *** p< .001
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Table 1

Text and questions accompanying stimuli presented in Figure 2

Picture Text

1 In this story, these children are playing with blocks.

POINT TO CHILD CLOSER TO MICHAEL. This child says: “These blocks are fun!”

POINT TO CHILD FARTHEST FROM MICHAEL. This child says: “Yes. You know, Michael also wanted to play with me in the
block area.”

POINT TO MICHAEL. Michael is watching the other children playing.

2 POINT TO MICHAEL. Michael walks up to the other children and asks them: “Can I play with you?”

POINT TO CHILD FARTHEST FROM MICHAEL. This child says: “Sorry. The teacher said only two can play in the block area.”

E2. POINT TO THE OTHER CHILDREN AND SAY: Do you think the other children who didn’t let Michael play are mean or not
mean?

E3. Pretend that you ask your friends if you can play with them and they say that only two can play in the block area. What would
you do?

IF CHILD DOES NOT RESPONDS, SAY: What would you do if it happened to you?

Now, let me show you some different things that Michael could do.

3 POINT TO MICHAEL. Michael could say, “Then can I play next?”

E4. Is this a good thing or a bad thing for Michael to say?

E5. If you did that, do you think the other children would like you?

E6. Do you think the other children would let you play if you did that?

Now, I’ll show you something else that Michael could do.

4 POINT TO MICHAEL. Michael could kick apart the blocks and say to the other children, “if I can’t play, then you can’t play
either?”

E4. Is this a good thing or a bad thing for Michael to say?

E5. If you did that, do you think the other children would like you?

E6. Do you think the other children would let you play if you did that?

Now, I’ll show you something else that Michael could do.

5 POINT TO MICHAEL. Michael could cry and say, “it’s not fair.”

E4. Is this a good thing or a bad thing for Michael to say?

E5. If you did that, do you think the other children would like you?

E6. Do you think the other children would let you play if you did that?

Note. Words in upper case letters represent instructions to the interviewers. Words in lower case letters represent the script read to the child.
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Table 2

The SIPI-P questions, composite scores, and range of scores, as a function of the social information processing
steps

Social information
processing step Question Composite score Possible Range

Interpretation “Were the other kids mean or not mean?” Hostile Attribution 0–4

Response generation “What would you say or do if this happened to you?” Positive Response Generation 0–8

Response evaluation 1. “Was it a good thing or a bad thing to say (do)?” Positive Response Evaluation 0–36

2. “If you did that, do you think the other children would like
you?”

3. “Do you think the other children would let you play if you
did that?”

Note. Question presented in general form. See Table 2 for exact language used in the interview. Range of scores was calculated after combining the
four stories.
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Table 5

Correlations between the study’s main variables and potential control variables

Study’s main variables Race Age Expressive Language Time 1 Expressive Language Time 2

Risk Index .15* .14 −.21** −.26***

SIPI-P Variable:

Hostile Attribution −.06 −.10 .08 .03

Positive Response Generation −.22** .19** .18* .30***

Positive Response Evaluation −.07 .19** .34*** .33***

Behavior Ratings:

Aggressive Behavior 0 −.19* −.29*** −.22**

Hyperactive Behavior .11 −.17* −.27*** −.19*

Withdrawn Behavior 0 −.15* −.01 −.02

Note. SIPI-P scores are from Time 1. Behavior ratings scores are from Time 2.

*
p< .05;

**
p< .01;

***
p< .001
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