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Abstract Based on caregiver report, children with prenatal
alcohol exposure have difficulty with social functioning,
but little is known about their social cognition. The current
study assessed the social information processing patterns of
school-age children with heavy prenatal alcohol exposure
using a paradigm based on Crick and Dodge’s reformulated
six-stage model. Fifty-two children (aged 7–11) with and
without heavy prenatal alcohol exposure were tested using
a structured interview measure of social information
processing involving 18 videotaped vignettes of children
in group entry and provocation situations. Alcohol-exposed
children displayed maladaptive processing patterns on the
goal, response generation, and response evaluation steps in
group entry situations, and encoding, attribution, response
evaluation, and enactment steps during provocation situa-
tions. Children with heavy prenatal alcohol exposure also
had difficulty on the Test of Problem Solving, and
performance correlated with social information processing
measures. Such difficulties may lead to problems in social
functioning and warrant early intervention.

Keywords Fetal alcohol syndrome . Prenatal alcohol
exposure . Social information processing . Social functioning

Introduction

Prenatal exposure to alcohol is a major public health
concern and can lead to life-long impairments in cognition
and behavior. One outcome of heavy prenatal alcohol
exposure is the fetal alcohol syndrome (FAS), characterized
by dysmorphic facial features, growth deficiency, and
central nervous system dysfunction (Hoyme et al. 2005;
Jones and Smith 1973). FAS is not the only consequence of
prenatal alcohol exposure; the term fetal alcohol spectrum
disorders (FASD) encompasses the full range of effects, and
is estimated to occur in 1% of all live births (Sampson et al.
1997). Heavily exposed children with and without FAS often
show similar cognitive and behavioral performance (e.g.,
Mattson et al. 1998) and may have impairments in multiple
cognitive domains including intelligence, attention, lan-
guage, visual-spatial skills, learning and memory, motor
functioning, and executive skills (Kodituwakku 2007).

One area not widely studied in this population is social
problem solving skills. Retrospectively-identified children
with prenatal alcohol exposure demonstrate significant
impairments in social functioning as rated by their care-
givers (Thomas et al. 1998; Whaley et al. 2001). In
addition, studies consistently find deficits in socialization
above and beyond intellectual impairment (Thomas et al.
1998) or the presence of problems requiring clinical
intervention (Whaley et al. 2001). On self-report indices,
alcohol-exposed adolescents endorse difficulties with social
problem solving, which include approaching problems with
a pessimistic orientation, a low frustration tolerance, and a
tendency to utilize an avoidant, careless, or impulsive
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approach to solving their everyday problems (McGee et al.
2008). The only systematic observational study of this
population found that alcohol-exposed children display a
normal frequency of social interactions with appropriate
facial expressions and nonverbal behaviors, but the quality
of their social interactions is often poor and inappropriate
(Bishop et al. 2007). To date, no studies have directly
assessed the social information processing skills of children
with prenatal alcohol exposure.

Social Information Processing

During childhood, common types of social challenges
include initiating friendships, acquiring objects, seeking
and offering help, seeking attention or information, and
stopping others from acting in an undesirable way (Rubin
and Krasnor 1986). There is a growing body of empirical
evidence linking children’s social behavior with the manner
in which they process social information (Crick and Dodge
1994). One of the theoretical models guiding this line of
research was developed by Dodge (1980) and later
elaborated by Crick and Dodge (1994). This nonlinear,
reciprocal model (see Fig. 1; Crick and Dodge 1994)
involves six steps. During Steps 1 and 2, children
selectively attend to particular situational and internal cues,
encode those cues, and interpret them utilizing processes
such as accessing a personalized mental representation of
situational cues stored in long term memory (Crick and
Dodge 1994). In Step 3, children select goals or desired

outcomes for the situation, and then in Step 4, children either
access possible responses from memory or, if a situation is
novel, construct new behaviors in response to immediate
social cues. Children then evaluate the potential outcomes of
these responses and their ability to carry them out in Step 5
and select the most positively evaluated response, which is
enacted in Step 6. While this model may lead to the view of
children as conscious, reflective processors, the majority of
processing is likely highly automated.

According to this model, children approach a social
situation with a set of biologically limited capabilities and
memories of previous experiences (illustrated by the
“database” in the center of the model; Crick and Dodge
1994), and the relationship between these capabilities and
information represented by the database and the social
information processing steps is reciprocal. There is evi-
dence indicating that social information processing and
problem solving are situation-specific (Dodge et al. and
Conduct Problems Prevention Research Group 2002).
Knowledge structures within the “database” guide behavior
and facilitate the representation of the current event by
filling in missing information from existing memory stores
and supplying information regarding past consequences for
similar situations (Burks et al. 1999). Thus, children who
have limited experiences in social situations, often due to
isolation or rejection, tend to have less varied knowledge
structures to draw upon and less practice using these
structures when processing information in social interactions.

According to the revised Crick and Dodge model social
information processing proceeds in simultaneous parallel
paths such that children are concurrently encoding, inter-
preting, and accessing responses. However, the path for a
specific stimulus to a behavioral response follows a time-
related linear sequence of steps. Thus, deficits in one step
of processing can affect adequate functioning in other steps.
For example, poor encoding may result in biased interpre-
tations of the peer’s intent if the child did not encode the
appropriate social cues. To adequately examine social
information processing patterns, a comprehensive assess-
ment of the six social information processing steps is
essential (Crick and Dodge 1994).

The goal of this study was to investigate the social
information processing patterns of children with heavy
prenatal exposure to alcohol, with and without FAS,
utilizing the Crick and Dodge (1994) social information
processing model as a guide. This study focused on two
areas of interpersonal problem solving common to children:
peer group entry and provocation by a peer. Children also
completed the Test of Problem Solving, Third Edition
(TOPS-3), to provide additional information on social
problem solving and assess concurrent validity. It was
hypothesized that alcohol-exposed children would display
significant difficulties in both domains of social informa-
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Fig. 1 A social information processing model of children’s social
adjustment. Note: From “A review and reformulation of social-
information-processing mechanisms of children’s social adjustment,”
by N. R. Crick & K. A. Dodge (1994), Psychological Bulletin, 115,
p.74. Copyright 1994 by the American Psychological Association.
Reprinted with permission
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tion processing and the TOPS-3, and that performance on
the TOPS-3 would be related to social information
processing indices.

Methods

Participants

Two groups of children (aged 7–11) were included in this
study: children with heavy prenatal alcohol exposure (ALC,
n=26) and a typically developing control group (CON, n=
26). Groups were matched on age, sex, socioeconomic
status (SES), and race/ethnicity (See Table 1). Children
were recruited as part of a larger ongoing study of the
behavioral teratogenicity of alcohol. Alcohol-exposed chil-
dren are recruited into this larger study via several
mechanisms, including professional referral or self-
referral. Non-exposed participants are recruited from the
community via advertising at various agencies and child-
related venues (e.g., health fairs, child care centers), as well
as referrals by other participating families. Teratogenic
exposure history was determined through multi-source
collateral report, including review of available medical,
social service, and adoption agency records and maternal
report, when available. Heavy exposure was defined as at
least 4 drinks per occasion at least once per week or 14
drinks per week during pregnancy. Children in the alcohol-
exposed group were also evaluated by a dysmorphologist
with expertise in alcohol teratogenesis. Alcohol-exposed
children with (n=6) or without (n=18) a diagnosis of FAS
were included in the ALC group. Two children had heavy

exposure but had not been evaluated by a dysmorphologist
upon study completion. Exclusionary criteria for both
groups were primary language other than English, head
injury with loss of consciousness greater than 30 min, and
other disabling psychiatric or physical disorders that would
prohibit participation (e.g., psychoses, paralysis).

Procedure

Testing was completed at the Center for Behavioral
Teratology (CBT) or at or near the child’s home if travel
to the CBT posed a significant burden to the family.
Children completed the Social Information Processing
Interview and the TOPS-3. In addition, IQ scores from the
WISC-III were available for most children from other
studies. Socioeconomic status (SES) was measured by the
Hollingshead Four Factor Index of Social Status (Hollingshead
1975). Informed consent was obtained from the parent or
guardian and assent from the child, and children were
provided with an incentive (money or a toy of similar value)
for their participation. All procedures were approved by the
Institutional Review Boards at San Diego State University
and University of California, San Diego.

Measures

Social Information Processing Interview

Based on measures created by Dodge (Dodge 1980; Dodge
et al. 2002), the social information processing interview
used in this investigation was developed by Price and
colleagues (Keil and Price 2009) to reflect the broader
range of ethnic groups found in San Diego County. With
this measure, each child was presented with 18 videotaped
vignettes of problematic social situations, and asked to
imagine that they are the focal character. Child actors from
four major ethnic groups (Caucasian, Latino, African-
American, and Asian) were included, with ethnicity being
randomized across stories. Videos included male or female
actors and sex was equally represented across the 18
scenarios. All participants in the study viewed the same
videos. Two domains of problematic social situations were
presented: peer group entry and response to provocation.
Each domain was composed of nine stories. In the
hypothetical stories depicting Provocation situations, the
focal child experiences a negative outcome in a social
situation (e.g., hit by a ball). In Group Entry situations, the
focal child approaches two peers involved in a social
activity. The intent of the other child(ren) varied across
stories and was either benign, ambiguous, or hostile (3
stories of each intent per domain). Following each video
clip, the child completed a standardized interview that
involved both forced choice and free response options

Table 1 Demographic Information for Non-exposed Control (CON)
and Alcohol-exposed (ALC) Groups

CON ALC

N 26 26

# FAS n/a 6a

Sex [N (% Female)] 13 (50.0) 12 (46.2)

Race [N (% White)] 19 (73.1) 16 (61.5)

Ethnicity [N (% Hispanic)] 7 (26.9) 6 (23.1)

Home [N (% Biological)] 25 (96.2) 2 (7.7)

[N (% Adoptive)] 1 (3.8) 18 (69.2)

[N (% Relative)] 0 (0.0) 4 (15.4)

[N (% Foster)] 0 (0.0) 2 (7.7)

Age in Years [Mean (SD)] 10.03 (1.20) 9.42 (1.58)

SES [Mean (SD)] 47.58 (11.39) 43.73 (15.47)

FSIQ [Mean (SD)]b 107.83 (13.05) 91.29 (18.02)

a Two children in the ALC group had not been seen by a
dysmorphologist at study completion; b Five children were missing
FSIQ data (3 CON, 2 ALC)
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corresponding to the six-step model of social information
processing presented above. Further coding details and
examples of responses can be found in the Appendix.

Step 1: Encoding Children were asked, “What happened in
the story?” Responses were coded according to the number
of details provided. Scores from the stories were summed
and averaged, within social domains, to arrive at a single
encoding score for each of the two domains.

Step 2: Interpretation In the Provocation domain, children
were asked why the other child acted the way that s/he did
in order to assess their attribution of peer intent. Children
were asked to choose from the following intent options: (1)
being mean, (2) not being mean, (3) hard to tell, or (4) don’t
know. Hostile attribution was calculated as the proportion
of times that a child responded, “being mean” in either
benign or ambiguous stories. Non-hostile attribution was
calculated as the proportion of times that a child responded,
“not being mean” in either hostile or ambiguous stories.
Responses of “hard to tell” were not included in this
calculation to create a variable reflecting a level of certainty
in children’s non-hostile attributions. In the Group Entry
domain, children were asked how much the other kids want
to play with them: (1) not at all, (2) just a little, or (3) very
much. Hostile attribution was calculated as the proportion
of times that a child responded, “not at all” in either benign
or ambiguous stories. Nonhostile attribution was calculated
as the proportion of times that a child responded, “just a
little” or “very much” in either hostile or ambiguous stories.

Step 3: Clarification or Selection of a Goal Children were
asked, “What do you want to happen next?” One only goal
was solicited from children. For both domains, responses
were coded as pro-social, non-social, negative/aggressive,
inept, or irrelevant. The proportion of each response across
stories was calculated for each domain.

Step 4: Response Generation To control for differences in
interpretation of intent, at this point in the interview the
interviewer told children the intent of the peer(s). Chil-
dren’s problem-solving patterns were then assessed by
asking, “What would you say or do if this happened to
you?” until either six responses were obtained or the child

had no additional responses. Responses were then coded as
aggressive (e.g., hit the peer), competent (e.g., ask the peer
why they did that), or inept (e.g., pout or whine). The
aggressive problem-solving variable was created as the
proportion of aggressive responses over the total number of
responses made in each domain. The competent and inept
problem-solving variables were created in the same manner.
Similar proportions counting only non-repeated responses
were also formed. Finally the quality of the first response
given was assessed as the number of aggressive, competent,
or inept first responses divided by the total number of
stories per domain.

Step 5: Response Evaluation Children viewed three possi-
ble response strategies (i.e., aggressive, competent, and
inept) and were asked specific questions to assess if each
response would be effective in obtaining both affiliation
(i.e., whether the other child(ren) would like them if they
performed that specific behavior) and instrumental (i.e.,
whether the behavior would be effective in obtaining the
desired outcome) outcomes. After responding “yes” or
“no,” children stated if they were “a little sure” or “really
sure” of their response, resulting in four possible response
options. Evaluation variables were proportions of each
participant’s endorsement of a strategy type (either aggres-
sive, competent, or inept) to the total endorsement score,
separately for affiliation or instrumental outcomes.

Step 6: Enactment For each vignette, the subject was asked
to role-play a competent response to the event. Responses
were coded on a scale of 0 to 4, based on appropriateness/
relevancy of response, eye contact, and tone of voice.
Scores from the stories within each domain were summed
and averaged to arrive at a single enactment score for each
of the two domains.

Reliability Inter-rater agreement was calculated for steps
requiring subjective ratings or response coding. Ten files
were selected at random and percent agreement (based on
initial ratings) was determined for each story (see Table 2).
Values were similar to or higher than previous studies (e.g.,
Dodge et al. 2003; Price and Landsverk 1998; Quiggle et al.
1992). A previous study estimated median alpha values for
this measure at .74 and .79 for Provocation and Group Entry

Step Group Entry Provocation Mean Range

Encoding 88.9 83.3 86.1 70–100

Goal Clarification 100.0 98.9 99.4 90–100

Response Generation (individual codes) 85.1 87.5 86.3 73–98

Response Generation (overall category) 93.8 98.7 96.2 82–100

Enactment 91.1 85.6 88.3 70–100

Table 2 Percentage Agreement
Between Independent Raters on
Social Information Processing
Steps
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variables, respectively, supporting the generally strong
reliability of the processing variables (Keil and Price 2009).

Test of Problem Solving, Third Edition Elementary Version
(TOPS-3)

The TOPS-3 (Bowers et al. 2005) measures a child’s language-
based problem solving and critical thinking skills and contains
six scales including Making Inferences, Predicting, Determin-
ing Causes, Sequencing, Negative Questions, and Problem
Solving, as well as a Total summary score. During the test, the
child is presented with 18 photographs of various situations
(e.g., child sick laying in bed, basketball practice, firefighter
and small child) and is asked specific questions corresponding
to the six scales. Children’s responses received 2, 1, or 0
points, depending on the appropriateness of the content,
semantics, and linguistics. Internal consistency using Kuder-
Richardson coefficients and averages across age groups range
from .56 for Predicting to .69 for Negative Questions and
Sequencing (Bowers et al. 2005).

Statistical Analyses

Prior to analyses, data were examined for the presence of
missing data, outliers, and the assumptions for analysis of
variance. No systematic outliers were identified on the
social information processing measure and all data points
were retained. Multiple social information processing
variables exhibited marked deviations for normality, espe-
cially for goal and response generation steps. For the most
part, the shape of the distributions did not differ across
groups. Multiple transformations were applied to variables
(e.g., arcsine, square root), but did not substantially
improve normality or affect results of significance testing.
Results of nonparametric tests (e.g., Mann-Whitney) were
compared to standard analysis of variance (ANOVA) results
and did not markedly differ. The assumption of homoge-
neity of variance was not markedly violated. Group differ-
ences for demographic variables were examined through
Chi-Square (sex, race, ethnicity, living environment) and
univariate ANOVA (age, SES, FSIQ) techniques.

Due to the large number of social information processing
variables, data reduction techniques were attempted through
principal components analyses. However, due to variables
loading on multiple components and low interpretability of
individual components, this approach was discontinued.
Examination of zero-order correlations revealed that corre-
lations varied considerably in magnitude within steps and
therefore a theoretical approach utilizing multivariate
ANOVA to simultaneously examine variables within steps
would not be incrementally beneficial. For this reason, a
univariate approach to ANOVA was selected. Due to the

increased probability of making a type one error with
multiple univariate comparisons, group differences were
only considered if they represented medium to large effects
according to Cohen’s criteria (d>0.5; Cohen 1988). To
explore the effects of age and sex on social information
processing, zero-order correlations were examined. When
significantly correlated, age or sex was included in
univariate ANOVA models as either a covariate or
explanatory variable, respectively.

Group differences on TOPS-3 scales were examined using
the same methods as discussed for the social information
processing variables. In addition, the relationships between
problem solving variables on the TOPS-3 and social
information processing measure were examined through
canonical correlation, separately for Group Entry and Prov-
ocation domains. Social information processing variables
were selected for inclusion in specific models if their zero-
order correlations were between .3 and .7 for variables
representing the given construct and correlations within
groups were not markedly different. Canonical correlation
values (rc) and fit statistics are provided in Tables 6 and 7
and only canonical pairs accounting for a significant amount
of variance are discussed in the text. A measure of effect size
(η2) is provided. Interpretation of significant canonical
variate pairs was determined through examination of
standardized canonical correlation coefficients and canonical
loadings for each set. A cutoff value of greater than |.30| was
utilized for practical significance for both indices.

Two supplemental analyses were also completed. Children
with prenatal alcohol exposure often have lower IQ scores
than typically developing children and this was true in the
current sample. We examined the influence of IQ on social
information processing skills by individually matching 10
children from each group on age, sex, and FSIQ [Means: ALC
102.90, CON 102.60]. Because of small sample sizes and the
preliminary nature of the analyses, only descriptive data and
effect sizes are presented. Second, the performance of alcohol-
exposed children with and without FAS was compared to
determine if diagnosis accounted for some of the variability in
social information processing scores. The two children in the
ALC group who had not been seen by a dysmorphologist
were excluded from these analyses.

Results

Group Differences on Demographic Variables

Groups did not significantly differ with respect to sex, race,
ethnicity, age, or SES (p’s>0.05). Groups differed significantly
on living environment (χ2 (1)=40.75, p<0.001), as only 2
children in the ALC group lived with a biological parent.
Groups also differed significantly on FSIQ (F(1, 46)=12.89,
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p=0.001), with children in the ALC group having lower FSIQ
scores on average than children in the CON group. These
findings are consistent with previous studies.

Group Differences on Social Information Processing

Group Entry Group differences were observed in the goal
selection, response generation, and response evaluation
steps of social information processing (see Table 3).

Specifically, the ALC group gave fewer pro-social goals
and more inept goals than the CON group, though the
difference on the proportion of inept goals was due to
responses from five children in the ALC group; no child in
the CON group provided any inept goals. During the
response generation step, groups did not differ with respect
to total number of responses given or overall quality of
these responses. However, alcohol-exposed children gener-
ated a higher proportion of aggressive responses and a

Variable CON ALC ES F p-value

Step 1: Encoding

Average Encoding 4.25 (0.79) 3.68 (1.07) 0.61 2.67 0.109

age 11.31 0.002

Step 2: Attribution

Hostile Attribution 0.43 (0.28) 0.55 (0.30) 0.41 2.06 0.157

Non-hostile Attribution 0.25 (0.24) 0.27 (0.28) 0.08 0.07 0.793

Step 3: Goals

Proportion Pro-social 0.92 (0.12) 0.79 (0.31) 0.55 3.85 0.055

Proportion Negative/Aggressive 0.03 (0.07) 0.06 (0.15) 0.26 1.16 0.287

Proportion Nonsocial 0.04 (0.10) 0.07 (0.12) 0.27 0.94 0.337

Proportion Inept 0.00 (0.00) 0.05 (0.11) 0.64 5.66 0.021

Proportion Irrelevant 0.01 (0.03) 0.02 (0.05) 0.24 1.10 0.300

Step 4: Response Generation

Number of Total Responses 31.12 (16.04) 26.65 (14.16) 0.30 0.45 0.504

age 3.30 0.075

Proportion Competent 0.71 (0.17) 0.64 (0.25) 0.33 1.13 0.293

Proportion Aggressive 0.04 (0.06) 0.05 (0.09) 0.13 0.58 0.451

Proportion Inept 0.24 (0.14) 0.26 (0.20) 0.12 0.13 0.718

Number Non-repeated Responses 23.69 (11.48) 21.19 (10.64) 0.23 0.06 0.807

age 7.98 0.007

Proportion Non-repeated Competent 0.68 (0.15) 0.62 (0.24) 0.30 1.13 0.292

Proportion Non-repeated Aggressive 0.04 (0.06) 0.06 (0.08) 0.28 0.64 0.428

Proportion Non-repeated Inept 0.26 (0.14) 0.28 (0.20) 0.12 0.11 0.739

Proportion First Competent 0.82 (0.18) 0.67 (0.25) 0.69 3.96 0.052

age 7.62 0.008

Proportion First Aggressive 0.01 (0.05) 0.05 (0.07) 0.66 4.10 0.048

Proportion First Inept 0.12 (0.14) 0.21 (0.22) 0.49 1.30 0.260

age 4.43 0.041

Step 5: Response Evaluation

Affiliation Competent 0.18 (0.05) 0.21 (0.07) 0.49 3.66 0.062

sex 4.69 0.035

Affiliation Aggressive 0.44 (0.03) 0.43 (0.05) 0.24 1.01 0.319

Affiliation Inept 0.38 (0.03) 0.36 (0.04) 0.57 3.81 0.057

Instrumental Competent 0.18 (0.05) 0.23 (0.06) 0.91 6.70 0.013

age 2.52 0.119

Instrumental Aggressive 0.44 (0.03) 0.42 (0.05) 0.49 3.14 0.083

Instrumental Inept 0.38 (0.03) 0.36 (0.04) 0.57 6.93 0.011

Step 6: Enactment

Average Enactment 2.72 (0.57) 2.59 (0.37) 0.27 0.85 0.360

Table 3 Means, Standard Devi-
ations, Effect Sizes, and Signif-
icance Testing Results for
Non-exposed Controls (CON)
and Children with Prenatal
Alcohol Exposure (ALC) on
Social Information Processing
Variables in Group Entry
Situations
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lower proportion of competent responses for their first
response. Children in the ALC group also evaluated
competent responses as less effective than controls in
convincing the other children to let them play and viewed
inept responses as more effective in achieving this goal.
Alcohol-exposed children also evaluated inept responses
more favorably than controls in getting the other children to
like them. A medium to large effect was also found on
encoding with the ALC group encoding and recalling less
relevant information than the CON group; however, this

difference was not significant when age was included in the
model.

Provocation Group differences were observed in the
encoding, attribution, response evaluation, and enactment
steps of social information processing (see Table 4).
Specifically, children in the ALC group encoded and
recalled less relevant information from the vignettes than
controls. On the attribution step, alcohol-exposed children
were less likely than their typically developing peers to

Variable CON ALC ES F p-value

Step 1: Encoding

Average Encoding 4.82 (0.38) 4.33 (0.66) 0.91 7.73 0.008

age 5.49 0.023

Step 2: Attribution

Hostile Attribution 0.41 (0.27) 0.43 (0.25) 0.08 0.07 0.791

Non-hostile Attribution 0.12 (0.15) 0.06 (0.08) 0.50 3.75 0.058

Step 3: Goals

Proportion Pro-social 0.89 (0.22) 0.80 (0.29) 0.35 0.67 0.416

age 3.31 0.075

Proportion Negative/Aggressive 0.04 (0.08) 0.04 (0.07) 0.00 0.04 0.842

Proportion Nonsocial 0.03 (0.10) 0.05 (0.12) 0.18 0.71 0.405

Proportion Inept 0.04 (0.16) 0.08 (0.18) 0.23 0.54 0.465

Proportion Irrelevant 0.00 (0.02) 0.03 (0.08) 0.51 1.77 0.189

Step 4: Response Generation

Number of Total Responses 32.27 (15.82) 26.15 (13.92) 0.41 1.01 0.319

age 5.53 0.023

Proportion Competent 0.81 (0.18) 0.77 (0.22) 0.20 0.67 0.418

Proportion Aggressive 0.08 (0.12) 0.07 (0.15) 0.07 0.05 0.817

Proportion Inept 0.11 (0.13) 0.16 (0.20) 0.30 1.44 0.236

Number Non-repeated Responses 26.65 (12.15) 22.50 (11.24) 0.35 0.50 0.483

age 8.89 0.004

Proportion Non-repeated Competent 0.81 (0.18) 0.75 (0.23) 0.29 0.87 0.355

Proportion Non-repeated Aggressive 0.08 (0.12) 0.07 (0.16) 0.07 0.06 0.810

Proportion Non-repeated Inept 0.11 (0.13) 0.17 (0.20) 0.36 1.81 0.185

Proportion First Competent 0.85 (0.21) 0.77 (0.24) 0.35 0.58 0.449

age 7.01 0.011

Proportion First Aggressive 0.04 (0.10) 0.05 (0.16) 0.07 0.12 0.727

Proportion First Inept 0.09 (0.17) 0.15 (0.20) 0.32 0.54 0.467

age 4.19 0.046

Step 5: Response Evaluation

Affiliation Competent 0.25 (0.04) 0.28 (0.04) 0.75 6.17 0.016

Affiliation Aggressive 0.39 (0.03) 0.38 (0.03) 0.33 2.40 0.128

Affiliation Inept 0.35 (0.03) 0.34 (0.03) 0.33 2.80 0.100

Instrumental Competent 0.26 (0.04) 0.27 (0.04) 0.25 1.84 0.181

Instrumental Aggressive 0.40 (0.04) 0.39 (0.04) 0.25 0.87 0.356

Instrumental Inept 0.35 (0.04) 0.34 (0.04) 0.25 0.16 0.696

Step 6: Enactment

Average Enactment 2.72 (0.53) 2.29 (0.38) 0.93 11.27 0.002

Table 4 Means, Standard Devi-
ations, Effect Sizes, and Signif-
icance Testing Results for
Non-exposed Controls (CON)
and Children with Prenatal Al-
cohol Exposure (ALC) on So-
cial Information Processing
Variables in Provocation
Situations
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attribute benign intent when the intent of the other child
was hostile or ambiguous. Children with prenatal alcohol
exposure evaluated competent responses as less effective in
getting the other child to like them on the response
evaluation step. Finally, control children were rated more
effective in their ability to repeat a competent response with
appropriate eye contact and tone of voice during the
enactment step.

Concurrent Validity: Test of Problem Solving-Third Edition

Group Differences Group differences were statistically
significant for all scales of the TOPS-3 with medium and
large effect sizes (see Table 5). For all scales, the ALC
group had lower scores than controls, reflecting weaker
critical thinking and problem solving skills.

Correlational Analyses Canonical correlation analyses
were conducted within each social information processing
domain separately. See Table 6 for model fit statistics for
both domains and Table 7 for standardized canonical
coefficients and canonical loadings.

Canonical correlation analyses for both domains pro-
duced one significant canonical variate pair. Encoding, total
number of responses, and the proportion of first competent
responses loaded highly on the social information process-
ing variate for both domains. The social information

processing variate correlated highly with the problem
solving variate formed from TOPS-3 variables, suggesting
that the encoding and response generation steps are most
strongly related to TOPS-3 performance. Results indicate
that weaker social information processing skills are associ-
ated with poorer critical thinking and problem solving
skills. Taken together, strong correlations with the TOPS-3
for both domains provide evidence for the concurrent
validity of the social information processing measure.

Supplemental Analyses for Social Information Processing
Variables

Intellectual Functioning Comparison of group means
revealed that while some of the differences observed with
the larger sample were likely due to IQ, some deficits
remained (see Table 8). Specifically, group differences seen
on the encoding (Provocation), goal (Group Entry), and
response evaluation (Group Entry and Provocation) steps
were attenuated when controlling for IQ. In contrast,
medium to large effects remained on the aggressive first
response generation variable on Group Entry, and the
attribution and enactment steps on Provocation.

FAS Diagnosis Subgroup differences were similar across
Group Entry and Provocation domains. Children with FAS
tended to have lower mean scores than alcohol-exposed
children without FAS on encoding, prosocial goals, and
total number of generated responses. On the response
generation step, children with FAS tended to give more
inept responses, whereas alcohol-exposed children without
FAS tended to give more aggressive responses. Both
alcohol-exposed groups had similar enactment scores (see
Table 9).

Discussion

The aim of the current study was to assess the social
information processing skills of school-age children with
histories of heavy prenatal alcohol exposure. Our findings
corroborate and augment caregiver reported social deficits

Variable CON ALC ES F p-value

Making Inferences 100.42 (10.09) 92.08 (16.20) 0.62 4.97 0.030

Sequencing 101.00 (9.49) 87.46 (17.28) 0.97 12.26 0.001

Negative Questions 99.62 (12.29) 84.19 (17.83) 1.01 13.19 0.001

Problem Solving 100.54 (11.37) 90.15 (15.88) 0.75 7.35 0.009

Predicting 97.85 (11.74) 87.62 (15.62) 0.74 7.13 0.010

Determining Causes 100.88 (13.06) 88.69 (14.38) 0.89 10.24 0.002

Total Test 100.12 (9.34) 86.58 (16.99) 0.99 12.68 0.001

Table 5 Means, Standard Devi-
ations, Effect Sizes, and Signif-
icance Testing Results for
Non-exposed Controls (CON)
and Children with Prenatal Al-
cohol Exposure (ALC) on the
Test of Problem Solving, 3 rd
Edition

Table 6 Canonical Correlation and Fit Indices for the Relationship
between Social Information Processing and the Test of Problem
Solving, 3rd Edition

Domain rc Wilks λ χ2 p value η2

Group Entry 0.708 0.386 43.31 0.009 0.614

0.407 0.774 11.64 0.706 0.226

0.252 0.928 3.38 0.908 0.072

0.093 0.991 0.40 0.941 0.009

Provocation 0.628 0.430 38.80 0.003 0.570

0.445 0.710 15.76 0.107 0.290

0.339 0.885 5.63 0.229 0.115
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in this population by providing more direct measurement of
children’s social cognition, and provide insight into
possible mechanisms for impaired social functioning.
Children with prenatal alcohol exposure demonstrated
difficulties in social information processing on all six steps
of Crick and Dodge’s reformulated model (Crick and
Dodge 1994), across both hypothetical Group Entry and
Provocation situations. However, areas of difficulty differed
by the type of social situation (i.e., Group Entry vs.
Provocation), which is consistent with the previously
reported situational specificity of social information pro-
cessing (Dodge et al. 2002). Specifically, in hypothetical
Group Entry situations, children with heavy prenatal
alcohol exposure exhibited less skillful social information
processing patterns than controls in the goal selection,
response generation, and response evaluation steps. In
Provocation situations, children with prenatal alcohol
exposure exhibited difficulties in the encoding, attribution,
response evaluation, and enactment steps of social infor-
mation processing.

Another goal of the current study was to provide
evidence of concurrent validity of the social information
processing measure in this population. On a measure of
critical thinking and problem solving skills (TOPS-3),
children with prenatal alcohol exposure demonstrated
impaired performance in comparison to non-exposed con-
trols across all subscales. Canonical correlation analyses
revealed large and positive correlations between social
information processing and TOPS-3 performance. While
the measures exhibited strong correlations of .71 and .63
for the Group Entry and Provocation domains, respectively,
they are not redundant and each provides unique informa-
tion. The TOPS-3 places larger emphasis on language skills

than does the social information processing measure, which
may account for the larger effect sizes on the TOPS-3.

Multiple studies using caregiver-report measures have
identified impairments in social functioning in children
with prenatal alcohol exposure, with interpersonal relation-
ship skills being the most problematic (Thomas et al. 1998;
Whaley et al. 2001). The social information processing
patterns of children with prenatal alcohol exposure reported
herein suggest possible mechanisms for observed social
difficulties that are common in this population. For
example, children who do not encode sufficient or
appropriate social cues or misinterpret peers’ intent may
ignore or respond negatively to peers’ attempts to interact.
Similarly, alcohol-exposed children who evaluate inept
responses more favorably may select inappropriate or
ineffective strategies for enactment. Deficits in social
functioning are likely to become more apparent as children
get older and expectations increase (Thomas et al. 1998;
Whaley et al. 2001). Our findings are also consistent with
self-reported difficulties in social problem solving in
adolescents with prenatal alcohol exposure (McGee et al.
2008), suggesting that difficulties persist and indicating the
need for early intervention.

It is important to consider whether children with prenatal
alcohol exposure exhibit a general social information
processing deficit or if difficulties are more situationally
based. Results from the TOPS-3 suggest some general
deficiencies in social problem solving in this population.
However, when social information processing was exam-
ined in the context of two specific social situations, areas of
difficulty varied as a function of the situation. Specific
maladaptive processing patterns emerged within Group
Entry and Provocation domains, but only the response

Table 7 Standardized Canonical Coefficients (coeff), Canonical Loadings (load), and Adequacy (adeq) and Redundancy (redun) Coefficients for
Canonical Correlation Analyses Between Social Information Processing and the Test of Problem Solving, 3rd Edition

Variables coeff load adeq redun Related Constructs coeff load adeq redun

Group Entry 0.486 0.244 0.702 0.352

Encoding −0.12 −0.51 Making Inferences 0.10 −0.77
Nonhostile Attribution 0.61 0.88 Sequencing −0.25 −0.87
First Competent −0.45 −0.80 Negative Questions 0.18 −0.81
Total Responses −0.08 −0.52 Problem Solving −0.30 −0.86

Predicting −0.59 −0.94
Determining Causes −0.25 −0.77

Provocation 0.610 0.240 0.676 0.266

Encoding −0.68 −0.93 Making Inferences −0.55 −0.92
First Competent −0.24 −0.75 Sequencing 0.19 −0.75
Total Responses −0.30 −0.64 Negative Questions −0.01 −0.78

Problem Solving −0.01 −0.83
Predicting −0.47 −0.90
Determining Causes −0.28 −0.74
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evaluation step was problematic for alcohol-exposed chil-
dren across both types of situations. Examination of
cognition in other types of social situations will assist in
determining if specific difficulties, such as our response
evaluation finding, are consistent across situations, as well
as identifying which steps are particularly problematic in
specific social situations.

The influences of several potential moderating demo-
graphic variables on social information processing were
also assessed in the current study. Significant age effects
were found for the encoding and response generation steps
across social domains, consistent with previous studies
(Gifford-Smith and Rabiner 2004). As age increased,

children in both groups recalled more relevant cues and
generated a larger number of total responses and a higher
proportion of competent first responses. While there was a
significant difference between groups in their abilities to
encode and recall relevant cues in Provocation situations,
for Group Entry situations, the difference in encoding
ability was no longer significant when age was included in
the model. Age may play a larger role in Group Entry
situations since cues may be more subtle and less
emotionally salient in comparison to Provocation situations.
Therefore, younger children may have a harder time
discerning these cues than older children. In contrast, sex
was only significantly related to the evaluation of compe-

Table 8 Means and Effect Sizes for IQ-matched Non-exposed Controls (CON) and Children with Prenatal Alcohol Exposure (ALC) on Social
Information Processing Variables in Group Entry and Provocation Situations

Variable Group Entry Provocation

CON ALC ES CON ALC ES

Step 1: Encoding

Average Encoding 4.06 (1.01) 3.99 (1.22) 0.06 4.67 (0.55) 4.53 (0.75) 0.21

Step 2: Attribution

Hostile Attribution 0.30 (0.25) 0.47 (0.23) 0.71 0.40 (0.32) 0.38 (0.19) 0.08

Non-hostile Attribution 0.35 (0.27) 0.20 (0.15) 0.69 0.12 (0.19) 0.03 (0.07) 0.63

Step 3: Goals

Proportion Prosocial 0.86 (0.16) 0.92 (0.17) 0.36 0.77 (0.30) 0.97 (0.05) 0.93

Prop. Negative/Aggressive 0.03 (0.07) 0.06 (0.18) 0.22 0.07 (0.11) 0.02 (0.05) 0.59

Proportion Nonsocial 0.10 (0.14) 0.02 (0.05) 0.76 0.07 (0.15) 0.00 (0.00) 0.66

Proportion Inept 0.00 (0.00) 0.00 (0.00) 0.00 0.10 (0.25) 0.01 (0.04) 0.50

Proportion Irrelevant 0.01 (0.04) 0.00 (0.00) 0.35 0.00 (0.00) 0.00 (0.00) 0.00

Step 4: Response Generation

Number of Total Responses 24.30 (16.52) 27.10 (11.07) 0.20 26.10 (16.65) 27.40 (10.63) 0.09

Proportion Competent 0.70 (0.19) 0.74 (0.24) 0.18 0.75 (0.25) 0.81 (0.24) 0.24

Proportion Aggressive 0.04 (0.08) 0.06 (0.11) 0.21 0.11 (0.18) 0.11 (0.24) 0.00

Proportion Inept 0.23 (0.17) 0.17 (0.17) 0.35 0.14 (0.18) 0.08 (0.14) 0.37

# Non-repeated Responses 17.70 (0.76) 21.00 (7.85) 0.59 20.60 (9.72) 23.30 (7.51) 0.31

Prop. Non-repeated Competent 0.68 (0.16) 0.72 (0.24) 0.20 0.75 (0.25) 0.79 (0.24) 0.16

Prop. Non-repeated Aggressive 0.04 (0.08) 0.06 (0.11) 0.21 0.11 (0.18) 0.11 (0.24) 0.00

Proportion Non-repeated Inept 0.23 (0.16) 0.19 (0.18) 0.23 0.14 (0.17) 0.10 (0.15) 0.25

Proportion First Competent 0.72 (0.20) 0.78 (0.22) 0.29 0.72 (0.30) 0.81 (0.25) 0.33

Proportion First Aggressive 0.02 (0.07) 0.04 (0.08) 0.27 0.07 (0.14) 0.10 (0.25) 0.15

Proportion First Inept 0.16 (0.16) 0.13 (0.16) 0.19 0.18 (0.25) 0.08 (0.15) 0.49

Step 5: Response Evaluation

Affiliation Competent 0.20 (0.05) 0.19 (0.05) 0.20 0.27 (0.04) 0.27 (0.04) 0.00

Affiliation Aggressive 0.44 (0.03) 0.44 (0.04) 0.00 0.39 (0.03) 0.39 (0.02) 0.00

Affiliation Inept 0.37 (0.04) 0.37 (0.03) 0.00 0.34 (0.03) 0.34 (0.04) 0.00

Instrumental Competent 0.20 (0.05) 0.20 (0.04) 0.00 0.26 (0.03) 0.26 (0.04) 0.00

Instrumental Aggressive 0.43 (0.03) 0.43 (0.04) 0.00 0.41 (0.04) 0.39 (0.03) 0.57

Instrumental Inept 0.37 (0.04) 0.37 (0.04) 0.00 0.33 (0.04) 0.34 (0.05) 0.22

Step 6: Enactment

Average Enactment 2.70 (0.61) 2.49 (0.33) 0.43 2.71 (0.47) 2.14 (0.17) 1.61
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tent responses in obtaining an affiliation goal for Group Entry
situations. On this variable, girls in both groups evaluated
competent responses as more effective than did boys. Racial
and socioeconomic backgrounds were not significantly
related to social information processing variables.

Supplementary analyses were also conducted on the
impact of intellectual functioning and FAS diagnosis on
social information processing variables. Consistent with

previous studies on social functioning in children with
FASD (Thomas et al. 1998), some difficulties in social
information processing were above and beyond what would
be predicted by intellectual functioning, especially for more
behaviorally oriented variables such as aggressive response
generation and behavioral enactment. Some subgroup
differences were also identified in alcohol-exposed chil-
dren. Children with FAS demonstrated less effective social

Table 9 Means and Effect Sizes for Children with Prenatal Alcohol Exposure with (FAS) and without (PEA) FAS on Social Information
Processing Variables in Group Entry and Provocation Situations

Demographics FAS PEA Demographics FAS PEA

N 6 18 Sex [N (% Female)] 2 (33.3) 9 (50.0)
Age [Mean (SD)] 9.01 (1.40) 9.63 (1.71) FSIQ [Mean (SD)] 81.83 (20.48) 94.44 (16.54)

Group Entry Provocation

Variable FAS PEA ES FAS PEA ES

Step 1: Encoding

Average Encoding 3.46 (0.76) 3.94 (1.03) 0.53 3.89 (0.62) 4.54 (0.61) 1.06

Step 2: Attribution

Hostile Attribution 0.53 (0.30) 0.60 (0.28) 0.24 0.47 (0.34) 0.44 (0.23) 0.10

Non-hostile Attribution 0.44 (0.37) 0.16 (0.14) 1.00 0.09 (0.09) 0.06 (0.08) 0.35

Step 3: Goals

Proportion Prosocial 0.78 (0.37) 0.87 (0.21) 0.30 0.60 (0.36) 0.93 (0.14) 1.21

Proportion Negative/Aggressive 0.06 (0.14) 0.05 (0.15) 0.07 0.07 (0.09) 0.02 (0.06) 0.65

Proportion Nonsocial 0.07 (0.13) 0.04 (0.08) 0.28 0.02 (0.05) 0.03 (0.07) 0.16

Proportion Inept 0.06 (0.09) 0.03 (0.07) 0.37 0.26 (0.30) 0.01 (0.04) 1.17

Proportion Irrelevant 0.04 (0.06) 0.01 (0.03) 0.63 0.06 (0.14) 0.01 (0.03) 0.49

Step 4: Response Generation

Number of Total Responses 19.83 (9.83) 30.28 (14.74) 0.83 20.67 (8.38) 29.67 (14.62) 0.76

Proportion Competent 0.58 (0.31) 0.66 (0.24) 0.29 0.77 (0.26) 0.80 (0.21) 0.13

Proportion Aggressive 0.02 (0.04) 0.06 (0.10) 0.53 0.03 (0.05) 0.09 (0.18) 0.45

Proportion Inept 0.32 (0.28) 0.24 (0.19) 0.33 0.20 (0.25) 0.11 (0.14) 0.44

# Non-repeated Responses 16.33 (6.89) 23.83 (11.22) 0.81 17.83 (6.46) 25.44 (11.74) 0.80

Prop. Non-repeated Competent 0.55 (0.30) 0.65 (0.24) 0.37 0.77 (0.27) 0.78 (0.21) 0.04

Prop. Non-repeated Aggressive 0.03 (0.04) 0.06 (0.10) 0.39 0.03 (0.06) 0.10 (0.18) 0.52

Proportion Non-repeated Inept 0.35 (0.27) 0.25 (0.18) 0.44 0.20 (0.25) 0.13 (0.15) 0.34

Proportion First Competent 0.61 (0.34) 0.72 (0.22) 0.38 0.74 (0.28) 0.81 (0.22) 0.28

Proportion First Aggressive 0.02 (0.06) 0.05 (0.08) 0.42 0.04 (0.06) 0.06 (0.19) 0.14

Proportion First Inept 0.30 (0.34) 0.18 (0.18) 0.44 0.22 (0.26) 0.10 (0.16) 0.56

Step 5: Response Evaluation

Affiliation Competent 0.25 (0.08) 0.20 (0.07) 0.67 0.29 (0.03) 0.27 (0.04) 0.57

Affiliation Aggressive 0.41 (0.07) 0.43 (0.05) 0.33 0.37 (0.03) 0.38 (0.03) 0.33

Affiliation Inept 0.34 (0.05) 0.37 (0.03) 0.73 0.34 (0.02) 0.34 (0.03) 0.00

Instrumental Competent 0.27 (0.06) 0.21 (0.06) 1.00 0.28 (0.04) 0.27 (0.04) 0.25

Instrumental Aggressive 0.40 (0.07) 0.42 (0.04) 0.35 0.39 (0.05) 0.39 (0.04) 0.00

Instrumental Inept 0.33 (0.04) 0.37 (0.03) 1.13 0.34 (0.04) 0.34 (0.05) 0.00

Step 6: Enactment

Average Enactment 2.67 (0.46) 2.61 (0.36) 0.15 2.26 (0.55) 2.28 (0.35) 0.04
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information processing on encoding, goal, and response
generation steps and were more likely to provide inept
responses, whereas alcohol-exposed children without FAS
tended to give more aggressive responses. Some subgroup
differences may be related to lower IQ scores in the FAS
subgroup. Children with FAS are more likely to be
diagnosed earlier and receive services than those without
FAS, which may result in more structured environments,
caregiver attributions focusing on the alcohol exposure
rather than behavior being intentional, and fewer disruptive
behavior problems. These results should be interpreted
cautiously due to small sample sizes.

Maladaptive patterns of processing social information
have been linked to emotional and behavioral problems as
well as poor peer interactions (e.g., Dodge et al. 2002;
Dodge et al. 2003). Consequently, children who exhibit
these patterns of processing social information are more
likely to be disliked and rejected by peers, which may result
in fewer opportunities to acquire and practice social skills
and could lead to further maladjustment and rejection
(Dodge et al. 2003; Gifford-Smith and Rabiner 2004;
Kupersmidt and DeRosier 2004). Social difficulties are a
life long problem for individuals with prenatal alcohol
exposure and include high rates of social withdrawal,
loneliness, teasing or bullying, antisocial behavior, depen-
dency, and difficulty with employment (Streissguth et al
1996).

Cognitive and behavioral impairments common in
children with prenatal alcohol exposure likely contribute
to difficulties with social information processing. For
example, deficits in intellectual functioning may lead to
weaker reasoning ability and biased interpretations. With
respect to language, one preliminary study suggested that
individuals with FASD have more difficulty providing
information to communicative partners (Coggins et al.
1998). Similarly, children with specific language impair-
ments often exhibit difficulties with social functioning,
which likely reflects an interaction between language
limitations, social context, and biases people associate with
limited verbal proficiency (Redmond and Rice 1998).
Learning and memory deficits are likely to lead to more
difficulty encoding relevant cues, learning from previous
experiences, and recalling consequences of actions. Impair-
ments in executive functioning may also lead to difficulty
generating multiple responses, inhibiting acting on the first
response generated, and holding and manipulating multiple
cues or responses in mind during interpretation or response
evaluation. Preliminary analyses (unpublished data) with
the current sample are consistent with this hypothesis;
caregiver-report measures of executive functioning were
significantly correlated with social information processing.
Similarly, disruptive behavior problems were related to less
skillful social information processing. Future studies should

directly evaluate the influences of cognition and behavior
on social information processing.

There are several additional limitations to the current study.
Statistical analyses were limited by the large number of
variables and their psychometric properties. While univariate
ANOVA procedures are robust to violations to normality
(Maxwell and Delaney 2004), the large number of compar-
isons required for this study increased the probability of
committing a type one error. In an attempt to reduce this
error, significance test results were only considered mean-
ingful if differences represented a medium effect or larger.
Canonical correlation analyses depend heavily on the
variables included in the model. To improve power and
minimize multicolinearity, social information processing
variables were only selected if correlations with the TOPS-
3 were between .3 and .7. Due to sample size limitations,
canonical analyses should be interpreted cautiously.

Since social cognitive and behavioral competencies
improve dramatically with age and the types of relevant
social situations vary across age groups, the age range for
this study was limited to children between the ages of seven
and 11. Thus, the findings from the current study may not
be generalizable to other age groups, such as preschool
children or adolescents. Future studies should examine
social information processing patterns of alcohol-exposed
individuals of varying age groups. While Group Entry and
Provocation situations are common social problems faced
by elementary school children, children may face many
other types of social situations, and research suggests that
performance may vary significantly across different situa-
tional contexts (Dodge et al. 2002). Additional studies
should include a wide range of social situations to examine
additional contextual factors related to social information
processing.

Another limitation of the current study is the difference in
home placement between groups. It is possible that the
observed deficits are more related to the experience of being
removed from the biological family than the alcohol exposure
per se. While sample sizes were small, scatter plots did not
reveal any meaningful trends in the alcohol-exposed group
with respect to home environment. In addition, the length of
time in children’s current placement was not significantly
related to social information processing variables. Future
studies including a comparison group of children without
alcohol exposure matched on the type and length in the home
environment may help resolve this issue. Prospective designs
of prenatal alcohol exposure may also be useful in addressing
this question as children typically reside with their biological
families. However, children tend to be less affected and
deficits may be more subtle.

In spite of these limitations, this is the first study to
comprehensively assess the social information processing
skills of school-age children with prenatal alcohol expo-
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sure. Future work can build on the current findings and
improve our understanding of social outcomes in children
with histories of prenatal alcohol exposure by identifying
risk and protective factors and using other methodologies,
such as direct observation in naturalistic settings. Results
from the current study emphasize the need for early
intervention and provide insight on possible mechanisms
for observed difficulties in social functioning. Social skills
are amenable to intervention in this population (O'Connor
et al. 2006), and direct instruction in social information
processing skills may help children generalize and maintain
intervention gains. As demonstrated by the current study,
difficulties in processing social information vary by
situation type, and therefore interventions should target
multiple social situations and contextual variability. If
interventions are begun early, these difficulties in process-
ing may be ameliorated or lessened before the child
experiences considerable social rejection and maladjust-
ment in later stages of life.
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Appendix: Social Information Processing Interview
Example Responses

Encoding: Responses were coded according to the number
of details provided by the child for a possible total of 6
points. Children received 2 points if they described the
actions of the other child toward one’s self (e.g., they
smiled at me, they moved away from me, he spilled my
paint), and 1 point for each of the following: action of self
(e.g., walked up), identification of activity, mention the
presence of other child or children, and any detail about the
setting (e.g., at a picnic table). The actions of the other child
(ren) were given greater weighting in scoring due to the
significance of cues.

Goal Clarification: For Group Entry situations, examples
of prosocial goals include asking or being invited to play,
making an assertive statement about the other children’s
response, or the other children saying they are sorry. In
Provocation situations, examples of prosocial goals include
wanting the other child to apologize or fix/return the item,
the children playing together , and the target child making
an assertive statement or asking a question why the child
acted the way s/he did. For both Group Entry and

Provocation situations, negative/aggressive goals involve
aggression by the target child or rejection or aggression by
peer(s). Examples of inept goals include crying or pouting
and telling an adult. Walking away from the situation or
wanting nothing to happen are examples of nonsocial goals.
Responses that are unrelated to the story or do not attempt
to deal with the situation are coded as irrelevant goals.

Response Generation: For Group Entry situations,
competent responses include waiting and hovering, request-
ing to join in the activity, making a statement about the
activity (e.g., “That looks like fun”), asking the children a
question, or bargaining with the peers. Inept responses
include making a self-referent statement (e.g., “I went to
Disney Land”), engaging in an alternate activity, seeking
adult assistance, doing nothing, or leaving the situation.
Any response involving threats, disruption of the activity,
or verbal or physical aggression is coded as an aggressive
response. For Provocation situations, competent responses
include asking the child a question (e.g., “Why did you do
that?”), making an assertive statement (e.g., “I don’t think
that was nice.”), or sharing or being nice to the other child.
Examples of inept responses include seeking adult assis-
tance, blaming the other child, crying, or refusing to be the
peer’s friend anymore. Any response involving threats or
verbal or physical aggression is coded as an aggressive
response.

Enactment: To receive a score of 4, a child role plays
with relevant content and has impeccable facial expression
and tonal quality. A child who received a 3 on enactment
role plays with relevant content and has both appropriate
eye contact and tonal quality. Appropriate eye contact is
defined as looking at the examiner for the majority of the
enactment. To have appropriate tonal quality a child must
speak in a clear and understandable manner in a tone that is
loud enough for normal conversation. To receive a score of
2, a child uses relevant content, but lacks either appropriate
eye contact or tonal quality. A child who receives a 1 role
plays but uses inappropriate or irrelevant content, leaves out
large sections of the content, or lacks both eye contact and
tonal quality. Children who do not role play receive a score
of 0.
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