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Abstract

There is compelling evidence for the role of social information processing (SIP) in aggressive
behavior. However, less is known about factors that influence stability vs. instability in patterns of
SIP over time. Latent transition analysis (LTA) was used to identify SIP patterns over one year
and examine how community violence exposure, aggressive behavior, and behavior regulation
relate to (in)stability in SIP. Participants were 429 urban children (ages 7-13, M = 9.58; 86%
African American). LTA indicated four SIP profiles: stable low, decreasing, increasing, and stable
high. Children with consistently high aggressive SIP reported the greatest community violence
exposure and aggressive behavior. Compared to children who remained high on aggressive SIP,
children whose aggressive SIP declined reported greater behavior regulation, suggesting that
individual differences in executive function may account for stability in aggressive SIP during mid
to late childhood.
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Numerous studies have documented an association between aggressive behavior and the
way that individuals interpret potentially conflicting social situations, or their social

Correspondence regarding this manuscript can be addressed to Asha Goldweber, Johns Hopkins Bloomberg School of Public Health,
Department of Mental Health, 624 N. Broadway, Baltimore, Maryland, 21205; (agoldweb@jhsph.edu).



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldweber et al.

Page 2

information processing (SIP) style (Crick & Dodge, 1994). Rooted in social cognitive theory
(Bandura, 1973), a model of SIP was proposed by Crick and Dodge (1994) to describes a
complex series of processing activities (e.g., perception of social interactions, response
generation) that influence one's likelihood of responding aggressively in ambiguous social
situations. As such, SIP is a common target for preventive interventions aiming to reduce
youth violence (Sullivan, Farrell, Bettencourt, & Helms, 2008), which is the second leading
cause of fatal injuries for youth (Centers for Disease Control and Prevention, 2010).

Research has identified numerous potential risk factors for aggressive information
processing styles, such as community violence exposure (Bradshaw, Rodgers, Ghandour, &
Garbarino, 2009) and aggressive behavior (Crick & Dodge, 1994). However, there has been
less investigation into factors that influence the stability of those styles over time. The
present study begins to fill this void by examining (in)stability in SIP and related factors in a
sample of children aged 7-13. This developmental stage may be a particularly important one
to examine these associations, as some research suggests that social cognition becomes
increasingly related to actual behavior in late childhood and adolescence, relative to early
childhood (Landsford et al., 2006). Our findings have the potential to enhance understanding
of factors associated with stability versus instability in SIP styles and direct attention to
targets for preventive interventions for urban children at risk for, and engaging in,
aggressive behavior.

Association between Social-information Processing and Aggression

There is strong theoretical and empirical evidence linking SIP and aggressive behavior.
Crick and Dodge (1994) outlined a model of SIP describing the way individuals perceive
ambiguous social situations, make judgments about others' intents, and make decisions
about how to respond. Several related studies have indicated that aggressive children tend to
have aggressive cognitions, perceive aggression as an acceptable threat response, selectively
attend to aggressive cues, and discount situational factors that may have influenced the other
person's behavior (for reviews see Bradshaw & Garbarino, 2004; Sullivan, Farrell,
Bettencourt, & Helms, 2008). These children have a well-developed hostile attribution bias,
which influences their interpretation of a situation such that they infer greater hostility in
others' ambiguous behavior. Aggressive children tend to have a large repertoire of
aggressive responses that they believe to be more effective at obtaining goals than prosocial
responses (Perry, Perry, & Rasmussen, 1986). Many interventions have been developed to
modify different aspects of SIP, such as the interpretation of cues and response evaluation
and decision (for a review, see Sullivan et al., 2008).

Potential Factors Associated with Change vs. Stability in SIP

Despite a considerable body of work investigating SIP, few studies have examined factors
that influence the stability of SIP profiles and the relation of associative characteristics to
these profiles. Some researchers have demonstrated through experimental manipulation that
children's SIP profiles can become more prosocial and less hostile. One such study by Kirsh
(1998) used a lab-based paradigm to induce a hostile attribution bias through exposure to
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violent video games (also see Anderson & Dill, 2000). Other studies have altered SIP styles
through school-based preventive interventions (e.g., Lochman & Wells, 2002, 2003).

Available longitudinal studies suggest a relatively high level of stability in SIP, yet there
appears to be less stability among younger children relative to adolescents (Guerra et al.,
2003). A transactional framework (e.g., Dodge & Pettit, 2003) may help explain this
developmental trend. Aggressive children may seek out environments or elicit responses that
reinforce their hostile SIP styles which are theorized to crystallize by mid- to late-childhood.
Some children may experience an increase in their aggressive SIP style, whereas other
children may become less aggressive in their SIP style. Some degree of heterogeneity in SIP
styles may be accounted for by one's aggressive behavior. Contextual factors such as
exposure to community violence, or constitutional factors such as executive functioning,
may also account for heterogeneity in SIP. Evidence for each of these potential factors is
considered in relation to stability vs. change in SIP during the transition to early adolescence
among urban school children.

Although the literature has emphasized the predictive utility of SIP for understanding the
stability of aggression (Burks, Laird, Dodge, Pettit, & Bates, 1999), the transactional
perspective suggests that aggressive behaviors are related in reciprocal ways to social-
cognitive processes (e.g., Bradshaw & Garbarino, 2004; Fontaine, Yang, Dodge, Pettit, &
Bates, 2009). Aggressive behaviors might simultaneously limit opportunities for prosocial
information processing and facilitate hostile processing (Bradshaw & Garbarino, 2004).
Aggressive behaviors may account for stability in SIP (Fontaine et al., 2009), although
additional empirical work is needed.

Additionally, the literature on children's aggression and antisocial behavior highlights the
importance of key transition periods (e.g., late childhood/early adolescence). During these
developmental epochs changes in experiences can function as “cascading constraints,”
serving as both consequences of previous processes and risk factors for subsequent
processes (Granic & Patterson, 2006). There is a need for research examining predictors of
aggressive SIP and elucidating how social cognition and behavior are related.

Exposure to violence

Research on the association between community violence exposure and aggression has
stressed the important mediating role of SIP. Both victimization and witnessed violence
appear to contribute to the formation of aggressive SIP styles (Bradshaw et al., 2009).
Consistent with social learning theory (Bandura, 1973), children exposed to violence may
learn that aggression is an acceptable response to threat and may imitate behaviors that they
have witnessed. Violence exposure thus appears to contribute to a thought-action repertoire
that supports aggressive responses to threat or the perception that aggression is justifiable
(Huesmann, 1998). Numerous studies support the theory that social-cognitive processes
account for the majority of the association between violence exposure and aggression
(Bradshaw et al., 2009; Guerra et al., 2003), providing compelling evidence that violence
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exposure contributes to changes in SIP. This research suggests that exposure to violence
may contribute to the onset or reinforcement of aggressive SIP styles.

Executive functioning

Previous research stressed the link between aggressive behavior and SIP. Yet it may be
important to examine the role of executive functioning in relation to SIP, particularly with
regard to (in)stability in SIP profiles. Executive function is the set of cognitive processes
responsible for inhibiting responses, regulating behaviors, planning ahead, weighing risks
and rewards, and simultaneously considering multiple sources of information (Steinberg et
al., 2008). Only in the past decade have researchers emphasized the role of executive
functioning (e.g., impulsivity, behavior regulation) in SIP (Metropolitan Area Child Study
Research Group [MACS], 2002) and suggested that impulsivity (i.e., a lack of self-control or
deficiencies in response inhibition) may negatively influence the ability to process social
information (Lemerise & Arsenio, 2000). During social conflict, individuals who tend to
exhibit strong emotional reactions might not consider alternative reactions. Evidence for this
aggression-supporting cognitive style is relatively robust (Furlong & Smith, 1994). Yet, the
extent to which executive functioning may predict SIP profiles and aggressive/violent
behavior remains unclear.

Initial research suggested a potential linkage between 2" and 5t graders' impulsivity and
their ability to encode and use social cues to solve ambiguous social problems (Gronau &
Waas, 1997). However, more recent literature is inconclusive. Limited research purports
that, for highly impulsive individuals, aggressive behavior might not be impacted by SIP. In
one study of urban and suburban 4t-6t" graders, the effects of impulsivity on aggression
were direct and not mediated by SIP (Musher-Eizenman et al., 2004). Another study of
18-30 year-olds documented an indirect relation between impulsivity and aggressive
behavior, and speculated that aggressive SIP might mediate this relation (Hoaken,
Shaughnessy, & Pihl, 2003). Similarly, research on 11-17 year olds provided evidence of
impulsivity as a possible moderator of the SIP-aggressive behavior link (Fite, Goodnight,
Bates, Dodge, & Pettit, 2008). Despite inconsistencies in the literature regarding the precise
role of executive functioning in SIP, a growing body of research suggests that poor
executive functioning and regulation is associated with aggressive SIP.

Current Study

Thus, little empirical work has examined factors influencing heterogeneity in children's
social-cognitive processes. Such work has implications for both basic and applied research,
as it may identify potential targets for clinical and preventive interventions to reduce
aggressive behavior. The present study intends to address these gaps using data from a
sample of urban school children over a year. Specifically, we examined profiles of SIP over
one year and explored the extent to which certain factors (i.e., aggressive behavior, exposure
to community violence, and executive functioning) influence children's stability in SIP class
at two consecutive time points. We examined whether certain factors were related to
stability or change in patterns of SIP using a person-centered latent transition analytic
approach. This novel approach advances prior research, which has typically used variable-

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2015 July 14.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goldweber et al.

Page 5

centered approaches (e.g., structural equation modeling) to examine stability in SIP over
time. Employing a person-centered latent variable approach enabled us to group individuals
with similar profiles of SIP. Although variable-based approaches have provided a sound
knowledge base, they may not fully capture qualitatively different profiles of SIP over time.
Researchers have increasingly called for the use of person-centered approaches in studying
social cognitions, in part because they allow one to model heterogeneity.

A major strength of person-centered analyses is the ability to identify whether different
populations exist, remain, or change. As suggested by Sturge-Apple, Davies, and Cummings
(2010, p. 1320), person-based or pattern-based approaches may “reveal qualitatively
different profiles of study variables that are not anchored on a linear or continuous scale.”
Accordingly, person-based approaches may advance understanding of different SIP
typologies. This analytic approach is also uniquely appropriate for addressing the current
research question regarding patterns of change in SIP over time.

Latent profile analysis (LPA; Lazarsfeld & Henry, 1968; Muthén & Muthén, 1998-2010)
was used in this study to address the first aim, which was to identify patterns of SIP at two
time points. LPA derives a categorical latent factor (i.e., pattern of SIP) from continuous
manifest indicators of specific facets of SIP (e.g., hostile attribution bias, response
generation, beliefs about aggression). LPA models heterogeneity in the data and groups
participants who share a common pattern of responses into discrete latent classes
(McCutcheon, 1987). Through an iterative process, we sequentially fit a number of
categorical latent classes. Fit indices, theory, and substantive interpretation were used to
select a best-fitting “final model” (Nylund, Asparouhov, & Muthén, 2007) whose classes
comprise participants sharing a common SIP pattern. The LPAs were conducted on SIP
indicators at each time point separately.

After the appropriate number of latent classes was decided upon in each year, latent
transition analysis (LTA; Collins & Lanza, 2010; Nylund, 2007) was used. LTA derives the
likelihood that an individual would remain in the same latent class across time. Transitional
probabilities indicate the extent to which there is continuity (same group membership at both
time points) or change (a shift in group membership) in SIP. The second aim was addressed
by investigating whether the following factors relate to one's SIP style over time: (a)
exposure to community violence, (b) aggression, and (c) executive functioning. We
hypothesized that being characterized by a stable aggressive SIP profile would be associated
with greater exposure to community violence, more aggressive behavior, and poor behavior
regulation.

The present study advances the available research in several important ways, such as using
person-centered approaches rather than the traditional variable-centered approaches to
examine patterns of heterogeneity in SIP. Whereas previous research has assumed relative
stability in SIP, the current study examined transitions in SIP styles over time among a
sample of urban, predominantly African American children at elevated risk for involvement
in violence (Cooley-Strickland et al., 2009). Ultimately, these findings have the potential to
shed light on the underlying profiles, processes, and motivations for urban children's
aggressive behavior.
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Participants were recruited from six urban public elementary schools located in three
Baltimore, Maryland communities with low, moderate, and high levels of neighborhood
crime. Inclusion criteria for students included full-time enrollment in one of six urban public
elementary schools, 7-12 years of age, English fluency and an English-speaking parent/
guardian. Of the 490 families who provided active written parental consent and child assent,
429 (87.6%) child interviews were conducted.

Participants were 429 children (53% female) between the ages of 7 and 13 years (M = 9.58,
SD = 1.09), enrolled in urban public schools in Baltimore, Maryland. Participants were
interviewed over a one-year period (year 1 data were collected during 2007 and year 2 data
were collected during 2008). The sample was primarily African American (86%), 3%
Caucasian, and 11% other ethnic groups (i.e., 2% Native American, 8% mixed/bi-racial, less
than 1% Asian, and less than 1% Hispanic). At year 1, 2.8% of the sample was in the second
grade, 35.2% in the third grade, 33.2% in the fourth grade, and 28.8% in the fifth grade. At
year 1, 86.5% were eligible for free or reduced-cost meals (an indicator of low
socioeconomic status).

Data were collected from the 15t cohort of children participating in a larger project, which is
described in greater detail in Cooley-Strickland et al. (2009). Participating families received
a small honorarium. Trained interviewers conducted individual student interviews at the
schools during school hours using a combined paper-pencil and computerized battery. Data
were collected over one year using collection procedures approved by the Institutional
Review Board at the researchers' institution and by the school district. See Cooley-
Strickland et al. (2009) for additional details on the methods.

Social information processing (SIP)—The measure of SIP was based on Crick and
Dodge's (1994) information processing sequence, which includes the following components:
hostile attribution bias, aggressive response generation, and justification of aggressive
responses to threat. The SIP measure was a modified version of the instrument developed for
use with younger children by Dodge and Frame (1982). Minor wording changes made the
vignettes more developmentally appropriate and allowed participants to generate their own
responses (for details see Bradshaw et al., 2009). Participants were read four vignettes
involving ambiguous peer behaviors (i.e., the peer is observed holding the participant's bag,
uses the participant's pencil without permission, spills a drink on the participant, and hits the
participant with a ball). Participants provide a brief statement describing their interpretation
of the peer's intent (hostile attribution bias) and how they would respond (response
generation).

Hostile attribution bias—This construct was measured by the degree of hostility that
participants inferred regarding the peer's intent in the four vignettes, and was rated on a 7-
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point scale. Responses across the four vignettes were averaged, with higher scores indicating
greater support for an aggressive interpretation of the peer's intent (Year 1 a =.78; Year 2 a
=.70) (see information on the coding of the vignettes below). Similarly, aggressive response
generation was assessed by the degree of hostility in what participants reported as their
likely response in each of the vignettes on a 7-point scale. Responses were averaged, with
higher scores indicating greater support for an aggressive response (Year 1 a =.78; Year 2 a
=.75).

Intent and responses from the SIP vignettes were coded following procedures outlined by
Bradshaw et al. (2009). Each statement was entered verbatim into separate electronic
databases. Three research assistants, unaware of the study hypotheses, were trained to
independently rate the lists of the participants' intents and responses using a seven-point
rating scheme (Dodge & Frame, 1982). Raters completed an intensive training session with
the second author that included 10 practice examples to ensure 80% reliability. Next, each
rater assigned low scores to positive intents, moderate scores to ambiguous intents, and high
scores to aggressive intents.

For year 1, the correlations among the intent ratings assigned by the three coders ranged
from r =.94 to r = .96, ps < .001. An intraclass correlation coefficient (ICCs) of .95
indicated a high level of agreement. The three ratings (one by each coder) were averaged to
yield one score per item. The same 1 (positive) to 7 (aggressive) rating scheme was used to
rate the responses. For year 1, the correlations among the response ratings assigned by the
three coders ranged from r = .91 to r = .93, ps < .001. An ICC of .91 also showed a high
level of agreement. All three ratings were again averaged to yield one score per vignette.
Intent and response scores across all four vignettes were averaged, yielding one score for
hostile attribution bias and one for response generation, respectively. Identical coding
procedures were used to code the year 2 data and resulted in a similarly high level of
agreement among coders (i.e., intent correlations ranged from r = .81 to r = .89, ps < .001
with an ICC = .94, and response correlations ranged from .85 to .90, ps < .001, with an ICC
=.95).

Justification of aggression—1Justification of aggression is a critical element of Crick
and Dodge's SIP model as it assesses the cognitions associated with normative beliefs about
the use of violence. Justification of aggression is often characterized as the ‘database’ of
prior experiences and perceived norms related to aggressive retaliation, which influences the
on-line processing activities. It also plays a central role in Huesmann's (1998) information
processing model. In both SIP models, beliefs influence the perception of situations and
selection of responses to ambiguous and potentially aggressive situations. It was assessed in
the current study using a five-item scale regarding the perceived legitimization or
appropriateness of aggressive responses to threat (Huesmann, Guerra, Miller, & Zelli, 1992).
Participants rated on a 4-point scale the degree to which they agreed with the statements
(e.g., It is okay for me to hit someone if they hit me first and If people do something to make
me really mad, they deserve to be beaten up), with higher scores condoning aggressive
behavior (Year 1 a = .85; Year 2 a = .85).
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Aggressive behavior—The aggression subscale from the Youth Self-Report (YSR;
Achenbach, 1991) was used to assess aggressive behavior. The YSR is a widely used self-
rating measure of competencies, internalizing, and externalizing problems that parallel the
Child Behavior Checklist (CBCL; Achenbach, 1991). The YSR was normed on a large
sample of youth of various ethnicities and socioeconomic levels. Prior research by
Achenbach (1991) indicates that the test-retest reliabilities range from .47 to .79, and
internal consistencies ranged from .71 to .95. Participants responded to items from the YSR
scale assessing physical aggression (e.g., | argue a lot, | am mean to others, | threaten to hurt
people) using a 3-point scale from ‘not true’ to ‘very true or often true’ (Year 1 a = .83;
Year 2 a =.80).

Exposure to chronic community violence—The Children's Report of Exposure to
Violence (CREV; Cooley, Turner, & Beidel, 1995) was used to assess children's lifetime
exposure to community violence. The CREV focuses on deliberate acts intended to cause
physical harm to a person in the community (e.g., being chased or threatened, beaten up,
robbed or mugged, shot, stabbed, or killed). The original CREV exhibited good test-retest
reliability over a two-week period (r =.75), internal consistency (a =.78), and construct
validity (Cooley et al., 1995). Lifetime exposure (i.e., a mean composite score based on the
frequency of violent incidents one was ever exposed to) was assessed at year 1 (a = .88).
Additionally, past year exposure to community violence was assessed at both year 1 (a =.
89) and year 2 (a = .90).

Executive functioning—Executive functioning was measured at year 2 using the self-
report scale the Behavior Rating Inventory of Executive Function (BRIEF; Gioia, Isquith,
Guy, & Kenworthy, 2000). The BRIEF, developed and normed on children (aged 5-8), was
designed to assess behavioral manifestations of executive control functions. The BRIEF was
added to the project assessment battery at year 2. Therefore, executive functioning data were
not available at baseline. The composite behavioral regulation index (BRI), inhibit, shift,
and emotion control subdomains of executive functioning are related to impulsivity and
hyperactivity and were used in the current study. Higher scores on the BRI index indicate
problems in metacognitive problem solving. The inhibit subscale assesses difficulty in
“putting the brakes” on behavior and acting without thinking (e.g., | get out of control more
than my friends; | don't think of consequences before acting). The shift subscale focuses on
getting upset by a change of plans and getting stuck on a topic or tending to perseverate
(e.g., I get disturbed by an unexpected change [such as teacher daily activity]; | have
trouble thinking of a different way to solve a problem when | get stuck). The emotion control
subscale measures being easily upset, explosive, and having small events trigger big
emotional responses (e.g., | have angry outbursts; | overreact to small problems). The
original BRIEF indices evinced adequate reliability (alphas ranged from .80-.98). BRI
subdomains (i.e., inhibit, shift, and emotion control) in this study evinced adequate
reliability (alphas ranged from .79 to .84), as did the BRIEF BRI index (a = .92).

Data Analyses

A series of descriptive analyses were conducted (i.e., means, standard deviations, ranges and
correlations for key study variables) in SPSS. To identify patterns of SIP, latent profile
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analyses (LPA; McCutcheon, 1987) were conducted in Mplus 6.0 (Muthén & Muthén,
1998-2010) for SIP year 1 and year 2. The latent profile analysis was used to identify
individuals who had similar levels or patterns of responses on the three SIP indicator
variables: hostile attribution bias, response generation, and justification of aggression.

Different solutions were tested iteratively (i.e., 1, 2, 3 etc. latent profiles) and the best fitting
solution was determined by comparative model fit. Because there are no definitive tests of
the “true” number of classes (Nylund et al., 2007), selection of the model requires
consideration of substantive theory as well as statistical support. Five indices of model fit
were computed: Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC),
Sample Size Adjusted Bayesian Information Criterion (SSA BIC), Lo-Mendell-Rubin
adjusted likelihood ratio test (LMR-LRT), and the sample size-adjusted LMR (SSA LMR)
(Muthén & Muthén, 1998-2010).

Models with the lowest AIC, BIC, and SSA BIC values, or the point at which these indices
began to level off (as shown in a scree plot), as considered the best fitting models (Muthén,
2004). The LMR-LRT compares the estimated model to a model with one less class (k-1).
Thus, a non-significant p-value suggests that the additional class does not result in a
significant improvement in fit. For models with the same or similar levels of goodness of fit,
the more parsimonious model is favored. In addition to model fit parameters, entropy, an
index of classification accuracy (Ramaswamy, DeSarbo, Reibstein, & Robinson, 1993), and
posterior probability of latent class assignment were also referenced. Higher entropy (values
closer to 1) (Ramaswamy et al., 1993) and higher average posterior probabilities (> .70)
within each class indicate greater confidence in class assignment (Nagin, 2005).

The measurement model that provided the best fit to the data was selected for each time
point. Next, latent transition analysis (LTA; Nylund, 2007) of SIP was conducted. LTA, a
type of longitudinal analysis that examines change in latent classes over time, was used to
investigate change and continuity in children's SIP over the one-year study period. LTA
builds upon latent profile analysis (LPA) and autoregressive modeling, particularly Markov
models. After identifying the best latent class solution in LPA modeling, latent class
membership at time 2 was regressed on latent class membership at time 1. Transitional
probabilities indicated the extent to which there was continuity or change in SIP from year 1
to year 2. As the main aim of the study was to assess how continuity and change in SIP
related to key factors, multinomial logistic regression was used to compare individuals who
shifted latent classes (over the year) to those who remained stable. A series of multinomial
logistic regressions were used to test whether: (a) exposure to community violence, (b)
aggressive behavior, and (c) executive functioning (i.e., behavior regulation), respectively,
were related to (in)stability in one's SIP style over time.

Descriptive Analyses

Results of descriptive analyses for key study variables are presented in Table 1. There is a
significant correlation between each of the components of SIP over time: Hostile attribution
bias (r = .42, p <.001), response generation (r = .36, p < .001), and justification of
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aggression (r = .27, p <.001). Exposure to community violence measured at year 1 was
positively and significantly associated with exposure at year 2 (r = .50, p <.001). Similarly,
children's self-reported aggression was correlated over time (r = .38, p <.001). Gender was
not significantly associated with many of the study variables, although Year 2 justification
of aggression, and lifetime and community violence exposure were exceptions. As such,
latent variable analyses were conducted on the full sample of boys and girls.

Identifying Distinct Patterns of SIP at Year 1 and Year 2

To address our first study aim, determining if there was heterogeneity in SIP over time, LPA
was used to assess whether unique SIP profiles emerged among children (see Table 2).
Although the LMR-LRT indicated that the 4-class solution provided the best fit to the data,
the introduction of new classes did not add any unique information (e.g., just variations on
the same pattern, no new theoretically meaningful group) to the more parsimonious two-
class solution. As reported in Table 2, a two-group solution (class 1 n = 146, class 2 n = 272)
provided the most parsimonious fit to the data for year one SIP. The decision to select a two-
group solution was supported by several fit statistics (e.g., BIC, SSA BIC, and LMR-LRT).
Entropy (.88) and posterior probabilities (class 1 = 0.95, class 2 = 0.97) indicated that
individuals were well matched to a class in the two-class solution. Specifically, class 1 was
high on hostile attribution bias and aggressive response generation and relatively low on
justification of aggression; class 2 was lower across all three facets of SIP.

At year 2, fit statistics indicated that a two-group solution provided the best fit to the data
(class 1 n =144, class 2 n = 192; see Table 2). Average posterior probabilities were also
high (class 1 = 0.93, class 2 = 0.95). Based on LPA, it appeared that there was some
heterogeneity (albeit only two groups) in the individuals' SIP. At both year 1 and year 2,
latent classes were similar. High levels of hostile attribution bias, aggressive response
generation, and relatively lower levels of justification of aggression characterized latent
class 1. Lower levels of these SIP aspects characterized latent class 2.

Patterns of Change or Stability in SIP over Time

First, each of the components of SIP year 1 and SIP year 2 (i.e., hostile attribution bias,
response generation, justification of aggression) were entered into a latent transition
framework in Mplus for a total of six variables. Because two latent classes were derived at
each time point, a total of four latent transition patterns were possible: (1) a stable high SIP
latent class; (2) a stable low SIP latent class; (3) a group of children who were low in
aggressive SIP at year 1 but shifted to high aggressive SIP at year 2; and (4) a group of
children who were high in aggressive SIP at year 1 but shifted to low aggressive SIP at year
2 (model fit: LL = -2582.26, df = 27, BIC = 5328.23, SSABIC = 5242.55, entropy =.76). In
general, there was continuity over time in SIP, with most children exhibiting stable high
aggressive or stable low aggressive SIP profiles. Among children in the high aggressive SIP
class in year 1, 61% remained in this high aggressive SIP class in year 2. Specifically, as the
largest class, class 4 (46.2%, n = 199, posterior probability [pp] = 0.89) represented the
stable high (HIGH) group. As SIP scores ranging from 2.41 to 5.30 this class shall be
referred to as the HIGH SIP class. The latent transition probability based on the estimated
model for the stable HIGH SIP class was 0.61. Of children in the low SIP class in year 1,
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62% remained classified by the low SIP class in year 2. That is, 24% of individuals (n =
103) remained stable and low (LOW) in their SIP over time (scores ranged from 2.07 to
3.40). As such, this class will be called the LOW SIP class. The posterior probability for the
LOW class was high (0.84) suggesting accurate classification of individuals.

However, some children transitioned from less aggressive SIP profiles to more aggressive
ones and vice versa. Among children in the low aggressive SIP class in year 1, 38% shifted
to membership in the high aggressive SIP class in year 2. In particular, 8.2% of children (n =
35, pp = 0.90) were represented by an increase (INC) in SIP, becoming more hostile in one's
attributions, generating more aggressive responses, and feeling more justified in one's
aggression. Among children in the INC SIP class, SIP scores ranged from 2.09 to 5.17. On
average, scores across the three SIP components increased by 1.48 units (difference between
time 1 and time 2 hostile attribution bias = 2.26, response generation = 1.87, justification of
aggression = 0.33).

Alternately, of children in the high aggressive SIP class in year 1, 39% shifted to
membership in the low aggressive SIP class in year 2. Characterized as the inverse of the
INC class, 21.7% of children (n = 93, posterior probability = 0.78) reported a decrease
(DEC) in SIP over time. For children in the DEC SIP class, scores on SIP ranged from 2.11
to 4.85, with average scores across the three SIP components decreasing by 0.83 units
(difference between time 1 and time 2 hostile attribution bias = 1.15, response generation =
1.14, justification of aggression = 0.19).

The next step examined whether the four SIP profiles differed by demographic information.
While there were no significant differences between the four SIP profiles by gender or race,
significant differences emerged by age and grade level. ANOVAs indicated significant
differences in SIP groups by age (F = 4.18, p = .01). Specifically, children characterized by
an INC SIP (Mage = 9.00, SD = 1.06, range 7, 11) profile were significantly younger than
children in either the LOW (Mgge = 9.61, SD = 1.17, range 8, 12) or HIGH (Mage = 9.69, SD
= 1.05, range 8, 13) SIP groups (p's < .05 and = .01, respectively). Additionally, children
characterized by an INC SIP profile tended to be in lower grades (Mgrade = 3.40, SD = .74,
range 2, 5) than children in either the LOW (Mgrage = 3.91, SD = .84, range 2, 5) or HIGH
(Mgrade = 3.96, SD = .81, range 2, 5) SIP classes (p's < .05 and = .01, respectively).

Factors Related to Change in SIP Styles over Time

The test of our second aim involved examining how exposure to community violence,
aggression, and executive functioning accounted for continuity and change in SIP profiles
over the one-year study period. LTA SIP group was modeled as the outcome variable in a
series of multinomial logistic regressions. Individuals were assigned to one of four groups
based on their most likely LTA membership. The stable HIGH SIP group was used as the
reference because it was the largest of the four classes. Then, in separate models, the
associations between the SIP profile over time and three factors were examined. Exposure to
community violence included lifetime exposure, exposure in the year prior to assessment 1,
and between year 1 and year 2 assessments. Aggressive behavior was measured twice (i.e.,
aggressive behavior in the year prior to assessment 1 and aggressive behavior between year
1 and year 2 assessments). Lastly, executive functioning was assessed at year 2.
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Table 3 presents the results of how exposure to community violence was associated with
different patterns of continuity and change in SIP profiles over time. Children characterized
by the stable HIGH SIP pattern reported significantly greater exposure to community
violence, both in their lifetime and in the year prior to the first assessment, compared to
children in the INC or DEC SIP classes. There was no significant difference between the
HIGH and LOW classes in lifetime exposure and exposure in the year prior to the first
assessment. Moreover, children who declined in SIP reported significantly lower levels of
exposure to community violence between the year 1 and year 2 assessments compared to
individuals who remained in the high SIP class (B = -0.04, OR =0.96, ClI =0.93,0.99, p <.
01). In contrast, there was no difference between children in the HIGH, INC, and LOW SIP
groups in level of exposure to community violence between year 1 and year 2.

To further probe for differences in community violence exposure, a difference score was
created (i.e., year 2 mean score for exposure minus year 1) and used as a predictor of SIP
profile in a post-hoc multinomial logistic regression. Interestingly, while children in the INC
SIP class reported the greatest increase in community violence exposure from year 1 to year
2 (M = 3.63 unit increase), this increase was not significantly different from their peers
(LOW [M = 2.22], DEC [M = 1.44], and HIGH classes [M = 2.02]). Nonetheless, based on
results from the planned multinomial logistic regression, children in the HIGH class were
exposed to the most violence, overall, in their community. This suggests that chronic
exposure to community violence may relate to stable aggressive SIP profiles over time.

Next, we examined how aggressive behavior in the year prior to the first assessment and in
the year between assessments were linked to continuity and change in SIP. Individuals in the
HIGH SIP class were more likely to self-report aggressive behavior at year 2 than were
children in any of the other SIP classes (see Table 3). This pattern of findings did not remain
significant for year 1 reports of aggression (HIGH > LOW, INC but only at the trend level).
Similar to the procedure described for testing differences in community violence exposure,
we further probed for differences between time 1 and time 2 aggression. Difference scores
were created (year 2 mean score for aggression minus year 1) and entered as a predictor of
SIP profile status in a post-hoc multinomial logistic regression. All children reported an
increase in aggression, with the most marked increase for children in the HIGH class (M =
4.44) followed by children in the INC class (M = 3.29). Post-hoc multinomial logistic
regression suggested that an increase in aggression from was related to membership in the
stable HIGH SIP profile more than membership in the LOW SIP or DEC SIP profiles (B = -.
10, SE = 0.046, p = .01).

We also examined the association between profiles of SIP over time with executive
functioning. The analyses indicated that children in the HIGH SIP class exhibited poorer
executive functioning (i.e., measured by inhibit, shift, and emotional control subdomains)
than did children in the DEC SIP class (see Table 3). However, there was no significant
difference between children in the HIGH or INC SIP classes.

Lastly, because SIP variables may become more crystallized with age we conducted
additional, post-hoc multinomial logistic regression analyses to explore the possible
influences of age on the pattern of findings. We stratified the sample into early elementary
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(i.e., 2" and 3" graders; n = 162) versus later elementary schoolers (i.e., 4" and 5t graders;
n = 267). For early elementary school students, all analyses yielded non-significant
differences in the three outcomes by SIP class with the exception of year 1 aggression
(HIGH > DEC, p = .05). The pattern of findings for the later elementary school students was
similar to those from our aggregated sample. Although there was no significant difference
between children in the HIGH and INC SIP classes in aggression (years 1 and 2; p =.07),
there was a trend that children in the HIGH SIP class exhibited poorer executive functioning
than children in the LOW SIP class.

Discussion

The present findings extend prior literature by using LTA to identify profiles of stability or
change in SIP over a one-year period. Results advance the literature by examining the extent
to which exposure to community violence, aggression, and executive functioning relate to
variability in SIP profiles. A person-centered latent variable procedure was used (LPA,
LTA) enabling the grouping of participants with similar SIP profiles. Compared to
traditional variable-centered approaches that take a dimensional course to examining a set of
predictors, person-centered approaches enable researchers to model heterogeneity in the
population (Molenaar & Campbell, 2009).

These findings illustrated a robust profile of SIP over time. Using the latent transition
framework, a mixture solution was derived independently for each age. Regardless of the
number of time points, each latent profile solution was estimated independent of other
solutions at other time points. Increasing number of time points would have no bearing on
the robustness of the model. Nevertheless, two very similar profiles were independently
derived at both time points. The similarity in the patterns observed at the two time points
suggests that the latent classes derived represent true heterogeneity in SIP within the sample.

The LTAs suggested that the two largest classes were comprised of children who remained
stable in SIP over the one-year period (46% stable high and 24% stable low). This finding of
stability among nearly 70% of the urban school children is in accord with prior longitudinal
research suggesting that SIP may be relatively stable for most individuals by late childhood
(Dodge, Laird, Lochman, & Zelli, 2002). However, just under one-third of the children
exhibited a change in their SIP profiles, with more displaying a decreasing pattern (21.7%)
than an increasing pattern (8.2%). How urban children process social information may not
be immutable and may be contextually related. Even without the benefit of preventive
interventions, environmental and constitutional factors may be related to shifts in SIP
profiles.

Of particular interest was the relatively small, possibly vulnerable group of children who
displayed an INC SIP pattern. An increase in exposure to community violence coupled with
aggression and poor behavior regulation suggests that these increasingly aggressive SIP
children may fare poorly in adolescence and young adulthood, similar to their stable HIGH
SIP counterparts. Specifically, they may have an increased potential for engaging aggressive
behavior in the future as a result of their increasingly hostile and aggressive SIP, which may
be compounded by poor behavior regulation. Compared to highly aggressive SIP children,
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the increasingly aggressive SIP children moved from having significantly less exposure to
community violence (lifetime, year 1) to levels that were comparable to the high aggressive
SIP children. Although we are cautious in interpreting this finding, it is appears that the
community violence exposure may in turn have been associated with an increase in the level
of aggressive SIP. This finding suggests that a violent environmental context may adversely
affect a subset of urban children, even over a relatively short period of time. This may
translate into further impairment in executive functioning and more aggressive behavior.

Nearly half of the community-based sample were identified as consistently high in
aggressive SIP. These urban children were exposed to more community violence, were more
aggressive, and had poorer executive functioning. This pattern of findings suggests a
potentially cumulative effect on SIP, perhaps by reinforcing the perceptions, cognitions, and
worldviews of children who are highly aggressive in their SIP style. One factor that may
influence the way in which children act on these perceptions and cognitions is how they
regulate their behavior. The finding that children with the stable HIGH SIP profile exhibited
more executive functioning deficits than did the DEC SIP children also suggests that better
behavior regulation may be a mechanism underlying less hostile, less aggressive SIP.
Prevention and intervention efforts for urban children should include the key component of
metacognitive problem solving.

There were inconsistent findings for stable high and low SIP groups regarding exposure to
community violence and behavioral regulation. Although it is difficult to draw firm
conclusions, different factors may be more relevant for different SIP profiles. Children in the
stable low SIP group may maintain low levels of aggression, relative to their peers, which
may help them maintain a chronically low aggression profiles. These children's beliefs and
behaviors may be robust, despite exposure to community violence and poor behavior
regulation. They may have a wider repertoire of coping behaviors that help buffer them from
becoming aggressive.

Intuitively, it would seem that compared to the stable high SIP group, the stable low group
should have been exposed to less community violence and have better regulatory capacities.
The lack of these distinctions suggests that other protective factors may be at play. The
stable low SIP group may be characterized by higher levels of empathy, which may serve as
a buffer against aggressive SIP. Another possibility is that the stable low SIP group may
exhibit relatively higher 1Q scores than their peers, which could reduce one's bias when
processing social information. We are, however, cautious in our interpretation of these null
findings.

Another interesting finding is the relatively limited variation in the justification of
aggression measure both across children and time. This suggests that there may be more
stability in mean-level, normative beliefs about aggression relative to the other components
of SIP. This finding is consistent with Huesmann and Guerra's (1997) results documenting
stability in children's normative beliefs about aggression by fourth grade. As our sample
included fifth graders (and older children), relative stability in the participants' perceived
justification of aggression is possible. This may especially be the case within an urban
environmental context that generally supports a culture of violence (Bradshaw & Garbarino,
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2004). Nevertheless, the normative beliefs about aggression are an important element of the
SIP model, which are closely coupled with the on-line processing aspects of the social-
cognitive model (Huesmann, 1998).

It is important to consider some limitations when interpreting these findings. For example,
only two data points were examined. Future research should examine several years of SIP to
obtain a more dynamic understanding of heterogeneity in SIP processes over time.
Additionally, we did not test for the important relation between SIP predicting patterns in
the development of exposure to community violence, aggression, and executive functioning.
Future research should include concurrent, longitudinal measures of these constructs in
order to allow for a dynamic investigation of transactional relations. This approach would
allow for auto-regressive, cross-lagged analyses that would elucidate the causal processes
underlying SIP and aggressive behavior, community violence, and behavioral regulation.

We had insufficient numbers of children at each age range to test for developmental
differences (e.g., stratify the LTA analyses by age) in SIP patterns over time. Similar to the
approach taken by Davis-Kean, Huesmann, Jager, and Collins (2008), we conducted the
analyses on the combined sample of students in grades 2-5. A related issue was that slightly
younger children were more likely to display an INC SIP profile. However, this age
difference was not particularly developmentally meaningful (e.g., the age differences ranged
from .61 to .69 years, on average the age disparity was .65 years). Although there were some
differences in class membership by age and/or grade, the results of the regression analyses
that included these variables as covariates were very similar to the unadjusted analyses.

Furthermore, our post-hoc analyses on the age-stratified sample to explore developmental
stage (early vs. later elementary school students) yielded a relatively similar pattern of
results to those from our aggregated analyses. However, this was only the case for later
elementary school children. We are cautious in our interpretation of the non-significant
findings for early elementary school children. The effects are likely attenuated due to the
small cell sizes after splitting our sample by SIP group and developmental stage. As such,
we must exercise caution in interpreting these null findings as an actual developmental
difference in factors associated with SIP groups. Similarly, the two distinct findings that
emerged for later elementary school students (i.e., non-significant differences between
children in the HIGH and INC SIP class in aggression; trend for poorer executive
functioning HIGH > LOW SIP children) also warrant this caveat. Investigating
developmental change in SIP profiles will be a critical direction for future work. In
particular, nascent research has detected developmental changes in specific aspects of SIP
(i.e., early steps such as attributions and later steps such as response evaluation and decision)
(Davis-Kean et al., 2008). Researchers could employ LPA with a larger sample size and
wider age distribution with a more nuanced measure of specific SIP steps.

A related issue is the developmental progression of executive function. Progression over
time was unable to be examined because the BRIEF, the measure of executive function, was
only introduced to the project at time 2. The ability to regulate impulses and emotional
reactivity increases throughout early adolescence, and self-regulation undergoes rapid
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changes beginning with the onset of puberty (Steinberg, 2008). The majority of studies on
SIP and executive function have not controlled for pubertal status (e.g., pre-pubertal vs.
pubertal), and the present study is no exception. It may be useful to examine other factors
related to different subgroups of individuals typified by increasing, decreasing, or stable SIP,
such as type of aggression (reactive vs. proactive), or the context of the exposure to violence
(e.g., family, community, school).

A major limitation of the current study is the reliance on self-report data. The current
findings may, nonetheless, be influenced by shared method variance. While all studies of
SIP are self-report, self-reported aggression and community violence exposure may be
complemented by data from other raters. Child-reports of aggression and violence may be
more reliable than official records (Farrington, 2003) and tends to correlate with teacher-
reports (Boxer, Edwards-Leeper, Goldstein, Musher-Eizenman, & Dubnow, 2003). Self-
report is also well suited for assessing social cognitions (Crick & Dodge, 1994) and
executive functioning (Steinberg, 2008), as children may be the most sensitive informants
when reporting their internal thought processes. Research is needed to determine the extent
to which these findings generalize to other sources of information regarding aggression,
such as parent, peer, or teacher reports. Similarly, behavioral or neurocognitive assessments
of executive functioning may further elucidate the role of behavioral inhibition and emotion
regulation in instability of SIP profiles over time.

Finally, it will be useful to examine other factors—both risk and protective—associated with
patterns of increasing, decreasing, or stable SIP. Both form (relational, physical) and
function (reactive and proactive) of aggression might be examined. Similarly, delineating
the form of violence exposure—indirect (witnessed violence) and direct (victimization)—
will be important. Although the current study focused on risk factors as associative
characteristics of SIP patterns over time, it will be important to consider how protective
factors are related to the patterns, especially the DEC SIP group. For instance, as prosocial
interactions with peers have been related to positive reappraisal coping in response to peer
rejection experiences (Goodman & Southam-Gerow, 2010), prosocial experiences may help
to build a “benign attribution bias.” Prosocial protective factors may also enhance positive
emotions that broaden and build children's thought-action repertoires (e.g., promoting
prosocial or non-aggressive responses to problems), thereby “undoing” the narrowing effects
of anger (Fredrickson, 2001).

Implications for Research, Policy, and Practice

Taken together, these findings shed light on the interrelations between (in)stability in SIP
profiles and key contextual and individual level factors. The results suggest that certain
aspects of children's SIP profiles (e.g., attribution bias, response generation) may be
malleable in late childhood, whereas others (e.g., justification of aggression) may be less so.
These patterns may be functionally related to factors such as community violence exposure
and executive functioning; more research on these domains is needed. Urban children with
deficits in executive functioning and those exposed to high levels of neighborhood violence
may present stable aggressive SIP styles. These children may require indicated preventive
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interventions to alter their aggressive cognitions, such as Lochman and Wells' (2003)
Coping Power program.

Ultimately, it will be important to identify intervention efforts that can effect change among
children with stable high aggressive SIP profiles, and thus may be the most resistant to
change. Understanding factors related to stability in aggressive SIP in the context of
interventions will help to further address for whom and under what conditions interventions
work (Guerra, Boxer, & Cook, 2006). For example, there was little variation in the
justification of aggression both across time and across classes. While justification of
aggression may not be driving shifts in SIP profiles, it is an important part of the SIP model
(Huessman, 1998; Huesmann & Guerra, 1997). Further research is needed to better
understand factors associated with changes in these beliefs over time and whether there are
developmental periods associated with (in)stability in this particular component of SIP.

These findings, together with prior research (e.g., Huessman & Guerra, 1997), suggest that
these beliefs may be somewhat stable by the fourth/fifth grade. These beliefs may be
difficult to change, despite participation in preventive interventions targeting normative
beliefs (Sullivan et al., 2008). That there was little variation in justification of aggression
points to the need for early interventions that target these normative beliefs among younger
children. Growing up in an environmental context with prevalent community violence
contributes to urban children adopting similar notions of the acceptability of aggression (i.e.,
culture of violence) (Bradshaw & Garbarino, 2004). Thus, interventions should be sensitive
to the unique needs of urban children.

Current findings indicate that children with increasingly aggressive SIP styles may be key
targets for preventive interventions aiming to alter SIP styles (e.g., Lochman & Wells,
2003). Reductions in community violence exposure may also reduce their aggressive SIP
profiles. For instance, the difference between HIGH and DEC SIP classes in regard to
exposure to community violence suggests a potentially buffering effect of reductions in
exposure to community violence. It may be the case that the children whose aggressive SIP
profiles decreased also experienced a decline in the amount of community violence they
experienced over the past year. Positive changes in one's community and social climate at
various levels (e.g., peer dyads, family, classroom, school, neighborhood) may relate to less
aggressive SIP profiles in a relatively short period of time. In turn, less aggressive SIP
profiles could relate to reductions in aggression, and potentially reduce the risk for future
exposure to community violence (Lambert, Bradshaw, Cammack, & lalongo, in press).

Whether and how these types of prevention efforts could effect change among urban
children characterized by stable high SIP profiles—who may be the most resistant to change
—is an area warranting further research. Furthermore, additional research is needed to better
understand the extent to which the impact of preventive interventions vary as a function of
other risk factors, such as patterns of SIP, poor executive functioning, and history of
aggressive behavior among urban youth.
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Figure 1.

Latent Transition Analysis of Social Information Processing Profiles Over a One-Year Study
Period.

Note. The three subscales comprising the social information processing profile at year 1 and

year 2 are listed along the x-axis. The mean scores for each of the subscales are provided by

class membership. The mean scores on the justification of aggression measure were rescaled
on the figure (only) for ease of visual interpretation.
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